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COMMONWEALTH OF MASSACHUSETTS
MIDDILESEX, ss. SUPERIOR COURT
CIVIL ACTION
No. 2081CV01893

DAYANNE N. & others!
Vs,

CHARLES BAKER, GOVERNOR & others?

DECISION AND ORDER ON PLAINTIFFS' MOTION FOR INJUNCTIVE RELIEF

Dayanne N., Natalya M., Aslyn P., Charmaine C., and Ana R. (“child plaintiffs™), along
with the Medicaid Orthodontists of Massachusetts Association, Inc. (“MOMA™) (collectively
with child plaintiffs, “plaintiffs”), filed this action against Charles Baker, Governor of
Massachusetts; Marylou Sudders, Secretary of the Executive Office of Health and Human
Services; and Daniel Tsai, Assistant Secretary for MassHealth (collectively, “EOHHS™)
concerning changes to MassHealth’s authorization process, which allegedly restricts coverage
for child and youth orthodontic treatment. The matter is presently before the court on the
plaintiffs’ motion for a preliminary injunction, pursuant to Mass. R. Civ. P. 63, seeking to enjoin
the EOHHS from: (1) denying coverage to eligible children and youth based on the purported
unlawful changes to the authorization process; and (2) eliminating the Peer-to-Peer Review
process, which previously allowed providers to challenge incorrectly denied authorizations for
orthodontic coverage. After hearing and review of all materials submitted, including those
which have been impounded, the plaintiffs’ motion is ALLOWED in part and DENIED in part

for the following reasons.

! Natalya M., Aslyn P., Charmaine C., and Ana R., on behalf of themselves and all others similarly situated: and
Medicaid Orthodontists of Massachusetts Association, Inc.

2 Marylou Sudders, Secretary of the Executive Office of Health and Human Services; and Daniel Tsai, Assistant
Secretary for MassHealth.
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FACTUAL BACKGROUND

The record before the court, consisting of the verified complaint, exhibits thereto, and
affidavits, provides the following factual background.” Additional facts are reserved for
discussion below.

A. MassHealth Medicaid Program

The Medicaid program, authorized by Title XIX of the Social Security Act, is a
voluntary, cooperative federal and state program, which provides medical services for low-
income persons. See 42 U.S.C. §§ 1396 et seq. If a state chooses to participate in the program, it
must comply with requirements imposed by the Medicaid statutes and by the Secretary of Health
and Human Services. One of the requirements is that participating states must cover Early and
Periodic Screening, Diagnostic and Treatment (“EPSDT”)} for Medicaid-eligible children under
age twenty-one. 42 U.S.C. §§ 1396a(a)(10)(A), 1396a(a)(43), 1396d(a)4)B), 1396d(r).
EPSDT includes dental services for “relief of pain and infections, restoration of teeth, and
maintenance of dental health.” 42 U.S.C. § 1396d(r)(3)}(B).

Massachusetts participates in the Medicaid program via the establishment of MassHealth,
statutorily known as the Division of Medical Assistance. G. L. ¢. 118E, § 9. It is an agency of
the EOHHS, and DentaQuest is the third-party subcontractor that runs the MassHealth dental
program pursuant to a contract with the EOHHS.

MassHealth must provide EPSDT “in accordance with reasonable standards of medical
and dental practice determined by the agency after consultation with recognized medical and

dental organizations involved in child health care.” 42 C.F.R. § 441.56(b)(2). All medically

* The Massachusetts Law Reform Institute submitted a brief as amicus curiae in support of the plaintiffs’ motton for
a preliminary injunction.

R
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necessary services must meet professionally recognized standards of health care. 130 Code
Mass. Regs. § 450.204(B).

B. Coverage for Orthodontic Care and the HLID Index

MassHealth covers certain dental services, including orthodontic treatment, subject to
prior authorization, once per member per lifetime before age twenty-one if the care is medically
necessary. 130 Code Mass. Regs. § 420.431(C)3). A provider submitting a prior authorization
request for orthodontic services must include appropriate and sufficient documentation to justify
the medical necessity for the service. 130 Code Mass. Regs. § 420.410(C)(1). Orthodontic
treatment is medically necessary when a child’s teeth are so badly misaligned (maloccluded) that
it constitutes a handicap (handicapping malocclusion). 130 Code Mass. Regs. § 420.431(C)(3).
MassHealth determines whether a malocclusion is handicapping based on clinical standards for
medical necessity as provided in Appendix D of the MassHealth Dental Manual. [d. Appendix
D is a form called the Handicapping Labio-Lingual Deviations Index (*HLD form” or “HLD
Index™), which serves as the screening tool, i.e., the prior authorization, to determine whether
MassHealth will cover treatment.

The HLD form contains detailed instructions on how to take measurements and score a
child’s condition. To complete the HL.D form, the orthodontist examines the child and takes
diagnostic measurements, photographs, and x-rays. The HL.D Index then assigns scores for
various dental conditions, and if the sum of the scores is high enough, MassHealth provides
coverage for treatment.* If the‘ sum of the scores is not high enough, MassHealth denies
coverage. Where a patient does not meet the threshold score on the HLD Index, a provider can

submit a medical necessity narrative with supporting documentation to demonstrate why

* There are certain conditions that automatically qualify as a handicapping malocclusion.
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treatment is medically necessary. [f the prior authorization is denied, the provider can submit an
online request for reconsideration of the decision. Generally, a dental reviewer who is different
than the original reviewer conducts the reconsideration.’

Until recently, the diagnostic instructions were consistent with national standards.
However, on March 25, 2020, MassHealth changed the scoring instructions on the HLD Index
via Transmittal Letter DEN-104, and again, on June 26, 2020, via Transmittal Letter DEN-106
(collectively, “Transmittal Letters™). These changes were promulgated without notice or a public
hearing.®

Although MassHealth referred to the changes as a “clarification,” the plaintiffs claim that
these new standards are more restrictive than the prior instructions, and as a result, it has caused
hundreds of children, including the child plaintiffs, who previously were eligible to become
ineligible for orthodontic treatment.” The plaintiffs also claim that most of the changes are a
departure from professionally recognized standards of care, and as such, most providers feel they
are unable to certify the current HLD form under the pains and penalties of perjury, as is
required. Consequently, the plaintiffs claim, these changes have virtually foreclosed MassHealth
members’ access to orthodontic care across the state.

The plaintiffs also allege that MassHealth was aware that these changes were not
“technical edits” or a clarification of standards, because on May 21, 2018, Tracy Gilman Chase
(“Chase™), the Regional Director of DentaQuest, sent her supervisor, James E. Thommes

{*Thommes™), DentaQuest’s Vice President of Clinical Management, an email inquiring about

> MassHealth members also may request a fair hearing to appeal the denial of a prior authorization. 130 Code Mass.
Regs. §§ 610.012(A), 610.031(A), 610.032(AX1).

8 For the sake of brevity, the court will not list the changes to the instructions; however, they are set forth in the
Complaint.

TMOMA s board of directors estimate that sixty percent of children, who were eligible previously, no longer meet
the HED Index threshold for coverage.
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the effect of these changes. Thommes stated, “Approvals . . . would drop,” and “[e]xpect
significant noise.”

C. Peer-to-Peer Review Process

Several years ago, MassHealth promulgated rules that allowed providers to challenge
incorrectly denied authorizations for orthodontic coverage. The rules regarding the Peer-to-Peer
Review process are set forth in MassHealth’s Office Reference Manual. Through the
establishment of this process, providers can appeal denials on their patients’ behalf by conferring
over the phone with MassHealth orthodontic consultants and pointing out conditions that were
missed or overlooked. The plaintiffs allege that between 2014 and 2019, one doctor in
particular, Dr. Mouhab Z. Rizkallah (“Dr. Rizkallah™), had 62% of initially denied cases
overturned via the Peer-to-Peer Review. Because such a high number of denials are overturned,
the plaintiffs argue that the Peer-to-Peer Review process is critical to protecting patients’ rights.

On April 27, 2020, MassHealth notified providers via email that as of May 1, 2020,
MassHealth would no longer offer Peer-to-Peer Review. Rather, requests for reconsideration
must be submitted through the online portal or via a patient’s request for a fair hearing.

D. Claims

The plaintiffs have asserted six claims. Count 1 alleges that the defendants violated the
plaintiffs’ civil rights pursuant to 42 U.S.C. § 1983 as well as the plaintiffs’ rights under the
Medicaid EPSDT statutes by denying coverage for orthodontic services. Count 2 alleges that the
defendants violated the Administrative Procedures Act, G. L. ¢. 30A, § 2, by failing to comply
with the notice and hearing requirements before promulgating the Transmittal Letters and
eliminating the Peer-to-Peer Review process. Count 3 asserts a claim of unlawful discrimination

under G. L. c. 151B, § 4(10). Count 4 seeks to enjoin the EOHHS from enforcing the
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Transmittal Letters. Count 5 asserts a due process violation under 42 U.S.C. § 1396a(a)(3).
Finally, Count 6 asserts a claim for declaratory relief, in which the plaintiffs seek a declaration of
their rights under the relevant Medicaid statutes.

DISCUSSION

The plaintiffs seck a preliminary injunction pursuant to Mass. R. Civ. P. 63, alleging that
the defendants failed to comply with the notice and hearing requirements set forth in G. L. c.
30A,§ 2and G. L. c. 118E, § 12 betore issuing the Transmittal Letters and eliminating the Peer-
to-Peer Review program. As such, the plaintiffs seek to enjoin the EOHHS from: (1)
withholding prior authorization for comprehensive orthodontic treatment to eligible children and
youth based on the new criteria and instructions set forth in the Transmittal Letters; and (2)
eliminating the Peer-to-Peer Review appeal process. Because the plaintiffs’ preliminary
injunction request implicates Count 2 (violation of G. L. ¢. 30A, § 2and G. L. ¢. 118E, § 12), the
court will limit its discussion to that claim.®

A. Standard of Review

Under the well-known standard for granting a preliminary injunction, the plaintitfs must
show that they are likely to succeed on the merits and that in the absence of an injunction they
will suffer irreparable harm sufficient to outweigh the harm that an erroneous injunction would

impose on the defendants. GTE Prods. Corp. v. Stewart, 414 Mass. 721, 722-723 (1993);

Packaging Indus. Grp.. Inc. v. Cheney, 380 Mass. 609, 617 (1980). Where, as here, the plaintiffs

seek to enjoin governmental action, the court must also determine if the relief requested

promotes the public interest or, alternatively, will not adversely affect the public.

8 The motion also implicates the plaintiffs’ civil rights claim (Count 1), but because the plaintiffs are entitled to the
relief requested with respect to their Administrative Procedures Act claim (Count 2}, the court need not discuss
Count 1.
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Commonwealth v. Mass. CRINC, 392 Mass. 79, 89 (1984). A preliminary injunction is a
significant remedy that should not be granted unless the plaintitfs have made a clear showing of

entitlement thereto. Student No. 9 v. Board of Educ., 440 Mass. 752, 762 (2004). In balancing

these factors, the court considers not so much “the raw amount of irreparable harm the party
might conceivably suffer, but rather the risk of such harm in light of the party’s chance of
success on the merits. Only where the balance between these risks cuts in favor of the moving

party may a preliminary injunction properly issue.” Packaging Indus. Grp., Inc., 380 Mass. at

617.
B. Analysis

Pursuant to G. L. c. 118E, § 12, MassHealth may adopt, promulgate, amend, and rescind
rules and regulations that are suitable or necessary to carry out the provisions relatiﬁg to the
utilization of and payment for care and services available under the state’s Medicaid plan.
“Rules and regulations which restrict eligibility or covered services require a public hearing
under section 2 of chapter 30A [*Section 27].” Id. Section 2 also requires certain notices to be
sent prior to the hearing. The crucial question presently before the court is whether the
Transmittal Letters and the elimination of the Peer-to-Peer Review program constitute
regulations that restrict eligibility or covered services, such that they are subject to the notice and
hearing requirements in Section 2 and G. L. ¢. 118E, § 12.

Under the Administrative Procedures Act (“APA™), see G. L. ¢. 30A, §§ 1-25, “a
regulation ‘includes the whole or any part of every rule, regulation, standard or other requirement
of general application and future effect, including the amendment or repeal thereof, adopted by
an agency to implement or interpret the law enforced or administered by it.”” Carey v.

Commission of Corr., 479 Mass. 367, 371 (2018), quoting G. L. ¢. 30A, § 1(5). Given the

10
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purpose of the APA, courts interpret the definition of regulation broadly.” Id. “Nevertheless, the
definition excludes ‘regulations concerning only the internal management of the agency . . . and
not substantially affecting the rights of or the procedures available to the public or that portion of
the public affected by the agency’s activities” [alterations omitted].'® Id. at 371-372; quoting

G. L. c. 30A, § 1(5)b).

Here, the evidence weighs in the plaintiffs’ favor that the Transmittal Letters, which
changed the instructions and criteria on the HL.D Index, substantially affected the rights available
to Masslealth members. According to Dr. Rizkallah’s affidavit, the new scoring instructions
and criteria severely restrict coverage. [n fact. MOMA estimates that sixty percent of children
who previously qualified as having a medical necessity for orthodontic treatment no longer
qualify. Although the defendants argue that the instructional changes were merely technical
edits and clarifications and were “intended to fill in the details or clear up an ambiguity of an

established policy,” the court is not persuaded. Massachusetts Gen. Hosp. v. Rate Setting

Comm’n, 371 Mass. 705, 707 (1977).

By the defendants’ own admission in an email on May 21, 2018 from Thommes to
Chase, the defendants were aware that the instructional changes would cause approvals to drop.
However, “eligibility requirements can only be accomplished through the promulgation of rules
since . . . [they] substantially affect the rights of the regulated parties.” Trust Ins. Co. v.

Commissioner of the Div. of Ins., 1997 Mass. Super. LEXIS 344 at *11 (Mass. Super. 1997). As

a result, changes to eligibility requirements must be implemented in accordance with pertinent

? Although courts accord substantial deference to an agency’s interpretation of its own regulations, courts do not
defer to an agency’s interpretation of the APA. Carey, 479 Mass. at 371.

1Y Repulations concerning the internal management of an agency are “those that concern the organizational structure
of {the] agency . . . or those that are directed toward agency employees, instructing them on how they should
perform their duties.” Carey, 479 Mass. at 372. The regulations at issue in this case do not concern the internal
management of MassHealth.

11
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rulemaking requirements, such as the notice and public hearing requirements set forth in Section
2and G. L.c. 118E, § 12.

The defendants, nonetheless, argue that the child plaintiffs cannot meet their burden
because their providers failed to complete the medical necessity narrative portion on their HLD
forms and because the child plaintiffs failed to exhaust their administrative remedies by failing to
request a fair hearing. According to Dr. Rizkallah, the medical necessity narrative portion on the
HLD form is rarely used by providers and rarely approved — under 1% of the time. Therefore,
although this is an alternative basis tor approving treatment, the lack of utilization and
significantly low approval rate suggests that it is not a viable process for obtaining prior
authorization. Additionally, although the child plaintiffs did not request a fair hearing to appeal
their denials, it seems that pursuit of a fair hearing would have been fruitiess in light of the new
eligibility criteria. Accordingly, the court concludes that the plaintiffs have demonstrated a
likelihood of succeeding in establishing that the promulgation of the Transmittal Letters are not
exempt from the APA notice and hearing requirements and that the defendants failed to comply
with same.!!

As for the elimination of the Peer-to-Peer Review program, based on the competing facts
and applicable regulations, the court concludes that the plaintiffs cannot meet their burden of
demonstrating a likelihood of success in establishing that the elimination of the telephone review
program substantially affects the rights of or procedures available to MassHealth members. See

Carey, 479 Mass. at 371. The Peer-to-Peer Review program is not codified in any statute or

! The defendants alsc argue that the plaintiffs lack standing, and thus, the complaint should be dismissed.
However, as stated during the motion hearing, the court will entertain the defendants’” motion to dismiss at a later
date. Nevertheless, the court has reviewed and considered the defendants’ arguments in connection with the
plaintiffs’ burden in demonstrating a likelihood of success on the merits and finds them to be unavailing at this
juncture,

12
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regulation. Moreover, even with the elimination of the program, there are two alternative ways
in which MassHealth members can challenge denials of prior authorizations. Providers can
submit an online request for reconsideration or MassHealth members can request a fair hearing
to appeal a decision. 130 Code Mass. Regs. §§ 610.001(a), 610.012. Dr, Rizkallah avers that the
success rate for the Peer-to-Peer Review program significantly outweighs the success rate for
online requests for reconsideration. While this may be an important consideration for the fact
finder at tnal, for the purposes of the present motion, the court is not persuaded that this one
factor satisfies the plaintiffs’ initial burden. Accordingly, the plaintifts are not entitled to
preliminary injunctive relief with respect to the elimination of the Peer-to-Peer Review program.
Turning to the remaining considerations of the preliminary injunction standard, the court
concludes that in the absence of an injunction the plaintiffs will suffer irreparable harm sufficient
to outweigh the harm that an erroneous injunction would impose on the defendants. GTE Prods.
Corp., 414 Mass. at 722-723. The irreparable harm that will result to the child plaintifts in the
absence of an injunction is evident. The children allegedly are suffering from developmental
harm and no longer have access to proper treatment in light of the new eligibility requirements
on the HLD Index. Their situation is further complicated by the fact that they are only eligible
for orthodontic treatment until age twenty-one, and at least one of the child plaintiffs is at risk of

aging out of the system. See Massachusetts Ass’n of Older Ams. v. Sharp, 700 F.2d 749, 753

{1st Cir. 1983) (“Termination of benefits that causes individuals to forego such necessary
medical care is clearly irreparable injury.”). Moreover, the balance of harms weighs in the
plaintiffs’ favor. The potential harm to the child plaintiffs outweighs the state’s potential

budgetary concerns, especially given that the defendants likely violated state law (i.e., the APA).

See, e.g., Bontrager v. Indiana Family & Soc. Servs. Admin., 697 I.3d 604, 611 (7th Cir. 2012),

10
13
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and cases cited. Finally, the public interest mirrors factors already considered above. The public

interest lies with safeguarding public health rather than any potential budgetary interest the state

may have. See, e.g., Pashby v. Delia, 709 F.3d 307, 331 (4th Cir. 2013) (*[T]here is a robust

public interest in safeguarding access to health care for those eligible for Medicaid” [citation
omitted]).

Accordingly, the court concludes that the plaintiffs have met their burden in proving an
entitlement to the preliminary injunctive relief requested with respect to the new instructions in
the Transmittal Letters.

ORDER

For the foregoing reasons, it is hereby QRDERED that the plaintiffs® motion for
preliminary injunction 1s ALLOWED with respect to the new criteria set forth in the Transmittal
Letters, and is DENIED with respect to the Peer-to-Peer Review program.

[t is further ORDERED that the defendants are preliminary enjoined from implementing
the changes to the scoring instructions on the HLD Index set forth in Transmittal Letters DEN-
104 and DEN-106 unless and until they comply with the notice and a public hearing

requirements of G. L. ¢. 30A,§ 2and G. L.c. 118E, § 12

Camille F.Rarrouf, Jr., Justice

December 14, 2020 Massachusetts erior Court

11
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COMMONWEALTH OF MASSACHUSETTS

MIDDLESEX,; ss. SUPERIOR COURT
C.A. NO. 2081CV01893

DAYANNE N. et al.,
Plaintiffs,
V.
CHARLES BAKER, Governor, et al.,

Defendants.

DEFENDANTS MEMORANDUM IN OPPOSITION
TO PLAINTIFFS’ MOTION FOR PRELIMINARY INJUNCTION
AND IN SUPPORT OF DEFENDANTS’ EMERGENCY MOTION TO DISMISS

Douglas S. Martland (BBO# 662248)
David R. Marks (BBO# 548982)
Assistant Attorneys General

One Ashburton Place, Boston, MA 02108
(617) 963-2062/2362
douglas.martland@mass.gov
david.marks@mass.gov
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INTRODUCTION

This case is about the instructions for MassHealth’s “prior authorization” process for
comprehensive orthodontic treatment. In accordance with federal law, MassHealth requires
providers to seek prior authorization from MassHealth before providing comprehensive
orthodontic treatment to MassHealth members. A provider submitting a request must include
“sufficient documentation to justify the medical necessity for the service,” which, for
comprehensive orthodontic treatment, means establishing that the member has a “handicapping

malocclusion.” (This is to be contrasted with a malocclusion that is purely cosmetic, for which

orthodontic treatment is not a medical necessity and for which Medicaid does not pay.)

MassHealth uses the HLD Index Form to administer the prior authorization process for

orthodontic treatment. (HLD stands for “handicapping labio-lingual deviations.”) This sub-

regulatory form, explicitly envisioned and described in 130 C.M.R. 8 420.431(C)(3), gives

providers three alternative methods to establish that a membei has a medical need for orthodontic

treatment. First, the provider may show that the member has one of seven conditions that

automatically qualifies the member for treatment, each of which alone constitutes a
“handicapping malocclusion.” Second, the provider may score the member based on several

measurements, with a score of 22 or more automatically qualifying the member for treatment.

Finally, the provider may submit a medical necessity narrative, with accompanying detail and
documentation, explaining why treatment is medically necessary to treat the member’s

handicapping malocclusion even though the patient might not have qualified under the first two

methods. If MassHealth’s third-party administrator ultimately determines that the provider’s

showing on all three prongs is inadequate, MassHealth denies the prior authorization and the
member has a right to an administrative hearing, followed by judicial review under G.L. c. 30A.

According to the complaint’s allegations, unidentified orthodontists sought prior

authorization from MassHealth to provide comprehensive orthodontic treatment to five named

19
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child plaintiffs. MassHealth’s third-party provider denied the prior authorization requests as to
each child. Although neither the prior authorization requests nor the notices of denial are
attached as exhibits to the complaint, the child plaintiffs, accompanied by an associational
plaintiff, attribute the denials to technical modifications MassHealth made to the instructions that
accompany the HLD Index Form in March and June of this year. They claim that these technical
changes amount to an impermissible restriction on comprehensive orthodontic treatment, that
such restrictions can only be accomplished via regulation, and therefore that MassHealth’s

current HLD Index Form (with the instructions) should be enjoined.

This Court should deny plaintiffs’ preliminary injunction motion, and instead dismiss the
complaint, because they lack standing. The children lack standing because there are no
allegations in the complaint that they have handicapping malocclusions that make
comprehensive orthodontic treatment medically necessary under MassHealth regulations, that
their alleged injuries are the direct result a specific change to the instructions, that they separately
completed all three aspects of the HLD Index Form (including the medical necessity narrative),
or that they exhausted available administrative remedies after the prior authorization denials. The
association lacks standing because it has failed to establish that its members have individual
standing to bring these claims on their own behalf. And even if plaintiffs establish standing, their

claims should be dismissed for failure to state a claim for the reasons set forth below.

BACKGROUND

Relevant Reqguirements of a State Plan for Medical Assistance

A state plan for medical assistance must define eligible persons and the specific services
covered by the plan. 42 U.S.C. § 1396a(a)(10), (17). It must provide EPSDT services for
Medicaid-eligible individuals under the age of 21. It must also provide for (1) informing all such
persons of the availability of EPSDT services, as described in 42 U.S.C. § 1396d(r); (2) provide

or arrange for such screening services in all cases where requested; (3) arrange for necessary
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corrective treatment identified by such child health screening services; and (4) annually report to
the federal government certain EPSDT utilization data. 42 U.S.C. § 1396a(a)(43).

EPSDT services must include dental services “(i) at intervals which meet reasonable
standards of dental practice, as determined by the State after consultation with recognized dental
organizations involved in child health care, and (ii) at such other intervals, indicated as medically
necessary, to determine the existence of a suspected illness or condition.” 42 U.S.C.

8§ 1396d(r)(3). These services must “include relief of pain and infections, restoration of teeth, and
maintenance of dental health.” Id. The federal agency responsible for overseeing the Medicaid
program, the Centers for Medicare and Medicaid Services (“CMS”), interprets this requirement
to include coverage for “[o]rthodontic treatment when medically necessary to correct
handicapping malocclusion.” See CMS, The State Medicaid Manual, § 5124.B.2.b.

A state plan need not, however, provide unlimited coverage; to the contrary it must set
“reasonable standards ... for determining eligibility for and the extent of medical assistance
under the plan,” as well as provide for procedures and methods of utilization control sufficient to
“safeguard against unnecessary utilization of ... care and services.” 42 U.S.C. 88 1396a(a)(17) &
1396a(a)(30)(A). In other words, states must develop reasonable standards to ensure they pay for
medically necessary services and, at the same time, safeguard against the utilization of services
that are not medically necessary. A state plan also must provide “an opportunity for a fair
hearing before the State agency” to individuals whose claims are denied. Id. 8 1396a(a)(3).

The MassHealth Dental Program

MassHealth has an EPSDT program for eligible members younger than 21 years old. 130

C.M.R. § 450.140(A)(1). MassHealth “pays for alllmedically necessary [dental services for

EPSDT-eligible members in accordance with 130 CMR 450.140 et seq., without regard to
service limitations described in 130 CMR 420.000, and with prior authorization.” Id. § 420.408.

Prior authorization—a form of utilization control—is required for certain dental services,

including orthodontic services. See id. § 420.410(B)(1) (services with the abbreviation “P.A.”
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require prior authorization); MassHealth Dental Manual, Subchapter 6.

A provider submitting a prior authorization request for orthodontic services must include
“appropriate and sufficient documentation to justify the medical necessity for the service.” 130
C.M.R. § 420.410(C)(1). For comprehensive orthodontic services, the provider must show that
the member “has a handicapping malocclusion.” Id. § 420.431(C)(3). A provider submits this
information on the HLD Index Form, found in Appendix D of MassHealth’s Dental Manual. Id.
This sub-regulatory form gives providers three alternative ways to show the member’s need for
treatment. First, the provider may show that the member has one of seven conditions that
automatically qualifies them for treatment. Second, the provider may score the member based on
several measurements, with a score of 22 or more qualifying the member for treatment. Finally,
the provider may submit a medical necessity narrative, with accompanying documentation,
specifically explaining why comprehensive orthodontic treatment is medically necessary to treat
the individual member’s handicapping malocclusion. If MassHealth’s third-party administrator
ultimately determines that the provider’s showing on all three prongs is inadequate, MassHealth
denies the prior authorization and the member has a right to an administrative hearing on
appeal .

When notifying a member of an adverse prior authorization determination, MassHealth
must inform the member in writing of the right to a fair hearing, how to request the hearing, and
of the right to an “appeal representative.”? 130 C.M.R. §§ 610.031(A), 610.032(A)(1). A fair
hearing provides “an administrative determination of the appropriateness of [the prior
authorization denial].” 130 C.M.R. § 610.012(A). The request must be received by MassHealth’s

Board of Hearings within 30 days after the member receives written notice of the denial. Id.

1 MassHealth also gives providers a separate avenue to request reconsideration of the decision.
See Cmp. Exh. 1.

2 An “appeal representative” is someone who, at the appellant’s own expense, may “exercise on
the appellant’s behalf any of the appellant’s rights under 130 CMR 610.000.” Id. § 610.016(A).
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§ 610.015(B). During the hearing, the member (or their appeal representative) may present
witnesses, introduce documentary evidence and oral testimony, cross-examine adverse witnesses,
and advance pertinent arguments. 1d. 8 610.061(A)-(F). The hearing officer’s final decision is

subject to judicial review under G.L. c. 30A. 130 C.M.R. § 610.092.

MassHealth’s Technical Alterations to the HLD Index Form

In March and June 2020, MassHealth made several updates and clarifications to the two
pages of instructions that accompany the HLD Index Form. See Cmp., Exh. E, pp. 7-8.
MassHealth noted the technical edits and clarifications in transmittal letter 104. Cmp. Exh. D, p.
1. Transmittal letter 106, which attached the operative HLD Index, describes the cumulative
updates in detail. Cmp. Exh E, p. 1. The plaintiffs complain about three of those changes in their

five-count verified complaint. See Cmp. {1 78-95. They are:

Labio-Lingual spread: MassHealth now instructs providers to score labio-lingual spread
by measuring the arch with the greatest spacing. It made this technical change to maintain
consistency with medical research and the practices of other state Medicaid agencies.®

Mandibular Protrusion: MassHealth changed the instruction for measuring mandibular
protrusion so that it is recorded with the patient in the centric occlusion and measured
from the labial of the lower permanent incisor to the labial of the upper permanent
incisor. The instruction further clarifies that the condition must involve two or more
adjacent permanent incisors in reverse overjet, not just a single permanent tooth in
crossbite. The instruction is consistent with medical research and at least 14 other states
use the incisors instead of a back tooth as the reference point.

Open Bite: MassHealth clarified the instruction for measuring open bite (i.e., the
absence of vertical overlap of a maxillary and mandibular permanent incisor) to have
consistency between the HLD Index Form (which required measurement from_the
incisors) and the instruction, which lacked that specificity. The instructio ells
providerr end to end or edge to edge permanent
incisors when measuring operTbite. Rather, to be countedhe entireInaxillary incisal
edge must not have any end to end contact with a mandibular 1ncisor or any vertical
overlap of the mandibular incisor. It is measured from the incisal edge of the permanent
maxillary incisor to the incisal edge of the permanent mandibular incisor.

3 The HLD Index was developed by and largely follows the instructions of Harry Draker. See
Harry L. Draker, Handicapping Labio-Lingual Deviations: A Proposed Index For Public Health
Purposes, American Journal of Orthodontics, Vol. 46, No. 4, pp. 295-305 (April 1960).
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ARGUMENT

l. The Plaintiffs Lack Standing.

The children and the organizational plaintiff, Medicaid Orthodontists of Massachusetts,
Association, Inc., (“MOMA?”) lack standing. This Court should therefore dismiss the complaint
for lack of subject matter jurisdiction. HSBC Bank U.S.A., N.A. v. Matt, 464 Mass. 193, 199
(2013) (*“Courts ... have both the power and obligation to resolve questions of subject matter
jurisdiction whenever they become apparent”); see also Steel Co. v. Citizens for a Better Env’t,
523 U.S. 83, 94 (1998) (*“Without jurisdiction the court cannot proceed at all in any cause.
Jurisdiction is power to declare the law, and when it ceases to exist, the only function remaining

to the court is that of announcing the fact and dismissing the cause.”).

The Child Plaintiffs. The five named child plaintiffs lack standing for three reasons.

Each one is independent grounds to dismiss them from the case.

First, the children’s allegations about their injury, the cause of their injury, and the
linkage between the two are deficient. See Ginther v. Comm’r of Ins., 427 Mass. 319, 323
(1998), quoting Northbridge v. Natick, 394 Mass. 70, 75 (1985) (“Alleging ‘[i]njury alone is not
enough; a plaintiff must allege a breach of duty owed to it by the public defendant.” ””). Whatever
orthodontic complications the children may have, the complaint does not allege that they have
handicapping malocclusions that make comprehensive orthodontic treatment medically
necessary under MassHealth regulations.* It also offers no factual allegations or supporting
exhibits (i.e., the prior authorization forms, with supporting documentation, submitted on the
children’s behalf) to support the conclusory statements in paragraphs 96-128 that the prior
authorization requests would have been approved but for MassHealth’s changes to the HLD

Index Form’s instructions. Slama v. Attorney Gen., 384 Mass. 620, 624 (1981) (“To have

4 Paragraph 120 does allege that Ana has a handicapping malocclusion, but it does not allege that
comprehensive orthodontic treatment is medically necessary.
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standing in any capacity, a litigant must show that the challenged action has caused the litigant
injury”). Finally, it fails to connect the prior authorization request denials to the three
instructional changes the plaintiffs challenge.® Id. Without these critical facts, this Court should
give no weight, for purposes of standing, to the plaintiffs’ conclusory allegations that they have
been injured by MassHealth’s clarifications to the HLD’s instructions. See Pishev v. City of
Somerville, 95 Mass. App. Ct. 678, 682 (2019) (“A factual challenge to subject matter
jurisdiction gives no presumptive weight to the averments in the plaintiffs’ complaint, and
requires the court to address the merits of the jurisdictional claim by resolving the factual

disputes between the plaintiffs and the defendants.”) (internal quotations omitted).

Second, even if the plaintiffs had alleged that the children have a handicapping
malocclusion for which comprehensive orthodontic treatment is medically necessary and
attributed their individual harm to a specific change in the HLD Index Form, the complaint fails
to allege that the children’s orthodontists completed all three aspects of the form. This missing
allegation is crucial here, because establishing an automatically qualifying condition, or a score
of 22 or greater, are not the only ways for a provider to demonstrate medical necessity for
orthodontic treatment. Indeed, the form offers providers a third method to establish a patient’s
medical need due to a handicapping malocclusion, called the medical necessity narrative, to be
used in cases where qualification is not established under the form’s first two prongs. Moreover,
the instructions for the narrative expressly state that it should be used in cases like the plaintiffs,

where the member has an inability to eat or chew that the provider believes amounts to a

® In paragraphs 78-94, plaintiffs focus on changes to three aspects of the HLD—the instructions
for determining labio-lingual spread, see Cmp., { 78, the instructions for determining mandibular
protrusion, see id., 11 80, 82-27, and the definition of anterior open bite, see id. {{ 90-95. But
nowhere in the complaint do they link these conditions to the children. And although plaintiffs
offer further details on the children’s alleged conditions on page 8 of their memorandum, they
offer no citation for the conditions, a critical omission where these details are not mentioned in
the verified complaint or Dr. Rizkallah’s supporting affidavit.
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handicapping malocclusion. See Cmp. Exh. E, p. 5. See also id. 11 97, 104, 109, 114, 120
(detailing each child’s difficulty chewing). Thus, any alleged shortcoming in the form’s
instructions cannot cause a patient injury unless the complaint also alleges that a handicapping
malocclusion has been established using the narrative but was erroneously denied nonetheless by
MassHealth. Since the complaint does not include such allegations and plaintiffs failed to attach

their prior authorization requests to the complaint,® plaintiffs cannot establish any harm.’

Finally, even if the child plaintiffs satisfied those standing prerequisites, they have an
additional problem—they failed to exhaust administrative remedies after their prior authorization
request denials. See Wilczweski v. Comm’r of Dep’t of Envt’| Quality Eng’g, 404 Mass. 787, 782
(1989) (“administrative remedies should be exhausted before resort to the courts.”); see also
Villages Dev. Co. v. Sec'y of Exec. Office of Envtl. Affairs, 410 Mass. 100, 106 (1991) (“To
secure declaratory relief in a case involving administrative action, a plaintiff must show that (1)
there is an actual controversy; (2) he has standing; (3) necessary parties have been joined; and (4)
available administrative remedies have been exhausted.”). Under MassHealth regulations, a
member (or their appeal representative) may request a fair hearing to challenge “the
appropriateness of [the prior authorization denial].” 130 C.M.R. § 610.012(A)(1). During that

hearing, the member (or their appeal representative) may present witnesses, introduce

® Because this Court may consider “affidavits and other matters outside the face of the complaint
relevant to the issue of subject matter jurisdiction,” see Ginther, 427 Mass. at 323 n.6, to
supplement this argument, the defendants intend to seek permission during tomorrow’s motion
hearing to file under seal an authenticating affidavit with the child plaintiffs’ redacted prior
authorization requests and the redacted prior authorization denials.

" The specific orthodontic conditions scored require making certain measurements and placing
them on the form. The complaint, however, offers no measurements, instead describing how
each child plaintiff is impacted by their condition, e.g., Dayanne N. “has difficulty chewing . . .
has to pull [her food] forward out of her mouth with her hands . . . [which] has damaged her
lower front teeth.” Cmp. 11 97, 98. The medical necessity narrative gives the provider the
opportunity to specifically describe the patient’s condition, including “a substantiated inability to
eat or chew caused by the patient’s malocclusion,” but the complaint fails to allege that any
information was given to MassHealth to help show medical necessity. Cmp., Exh. E.
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documentary evidence and oral testimony, cross-examine adverse witnesses, and argue why
treatment is medically necessary. Id. § 610.061(A)-(F). The hearing officer’s final decision is
subject to judicial review under G.L. c. 30A. 130 C.M.R. § 610.092. Because the complaint does
not allege that the child plaintiffs (or their appeal representatives) sought administrative review
of their prior authorization denials, they failed to exhaust administrative remedies, depriving
MassHealth of “a full and fair opportunity to apply its expertise” to the circumstances of the
child-plaintiffs” claims that they should have been approved for treatment. See Mass. Resp.
Hosp. v. Dep’t of Pub. Welf., 414 Mass. 330, 336-337 (1993) (hospital precluded from seeking
judicial review of Medicaid claims denial where hospitals failed to pursue administrative
remedies); Gill v. Bd. of Reg. of Psych., 399 Mass. 724, 727 (1987). See also Athol Mem. Hosp.
v. Comm’r of Div. of Med. Assist., 437 Mass. 417, 421-422 (2002) (hospitals required to pursue

administrative appeals of and properly denied judicial review where they failed to do so).

MOMA. MOMA also lacks standing. See Statewide Towing Ass’n v. City of Lowell, 68
Mass App. Ct. 791, 794 (2007). When an association like MOMA *asserts associational standing
on behalf of its members, it must establish that its members would independently have standing
to pursue the claim.” 1d., citing Animal Legal Def. Fund, Inc., v. Fisheries & Wildlife Bd., 416
Mass. 635, 638 n.4 (1993). But here, the sole paragraph in the verified complaint about MOMA,
see Cmp. 1 7, fails to meet that jurisdictional obligation. All it alleges is that “MOMA’s
members include [1] families and children who are Medicaid beneficiaries who need or may
need orthodontic services and [2] orthodontists who participate as providers in the MassHealth
Medicaid program who are personally aggrieved by the denial of necessary orthodontic services
to their Medicaid patients.” Id. It does not establish that any of MOMA’s unidentified child
members had a prior authorization request filed on their behalf, that the prior authorization
request was denied, that the denial was a direct result of MassHealth’s changes to the HLD, and
that the member exhausted their available administrative remedy. See Statewide, 68 Mass. App.

Ct. at 795 (“[s]peculative injuries insufficient to confer standing”). Similarly, while paragraph 7
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does contain a conclusory allegation that some MOM A-member orthodontists are “aggrieved,”
that they “will not be paid for services that [they] ha[ve] not been authorized to perform does not
make [them] aggrieved part[ies].”® Rizkallah v. Dir. of the Mass. Office of Medicaid, 85 Mass.
App. Ct. 1104, *1 (2014) (Rule 1:28 decision). See Ginther, 427 Mass. at 322 (“[O]nly persons
who have themselves suffered, or who are in danger of suffering, legal harm can compel the
courts to assume the difficult ... duty of passing upon the validity of acts of a coordinate branch
of government”) (internal citations omitted). Plaintiffs cite no law supporting the notion that a
provider suffers an injury when a patient’s claim is denied. Nor can they—only MassHealth

members have claims for coverage of medical conditions.

I1. Plaintiffs Do Not Have a Likelihood of Success on Their Claims.
Plaintiffs do not have a likelihood of success on the merits of their claims because each

count of the complaint should be dismissed for failure to state a claim.

A. MassHealth’s Administrative Changes to the HLD Index Form’s Instructions
Do Not Interfere with the Plaintiffs” EPSDT Rights.

In Count I, plaintiffs claim that the administrative changes to the HLD Index Form’s

instructions interfere with several EPSDT provisions. Their claim should be dismissed.

1. Where the Medical Necessity Narrative is Available For Use By
Providers to Show the Member’s Handicapping Malocclusion,
Plaintiffs Cannot Establish that MassHealth’s Administrative
Changes to Other Portions of the HLD Index Form’s Instructions
Interfere with the Plaintiffs’ EPSDT Rights.

The EPSDT claim under 42 U.S.C. 88 1396a(a)(10)(A) and 1396d(a)(4)(B), which

require MassHealth to provide EPSDT services to members, fails. This is because the success of

the claim hinges on the erroneous assertion that the existence of a handicapping malocclusion

8 Compounding the standing problem, paragraph 7 contains no factual support establishing that
any MOMA orthodontist filed prior authorization requests on behalf of patients, that the requests
were denied, that the denial was a direct result of MassHealth’s HLD changes, and that the
member exhausted available administrative remedies. Statewide, 68 Mass. App. Ct. at 794-95.

28

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

rises or falls solely by reference to the first two portions of the HLD Index Form (which they
claim has been wrongly altered). This is not the case. Where medical necessity can be
established using the medical necessity narrative and where there are no allegations that it has
been used for plaintiffs, there simply cannot be a showing that the EPSDT standards have been
violated. That the narrative’s instructions specify that it should be used when there is a
“substantiated inability to eat or chew caused by the patient’s malocclusion,” Cmp. Exh. E. p. 5,
something the complaint alleges the child plaintiffs suffer from, compounds plaintiffs’ problem.
Plaintiffs are also incorrect in suggesting that the changes to the language of certain
definitions germane to the use of the HLD Index Form somehow violate the rules regarding the
medically necessary nature of the services provided. For example, plaintiffs claim that the
definitional changes violate 130 C.M.R. 8 450.204 because the regulation requires that
“medically necessary services must be of a quality that meets professionally recognized
standards of healthcare,” and they assert that the definitional changes are not standard in the
industry. But the regulation they cite concerns medical services rendered by a provider. See 130
C.M.R. 8§ 450.101 (“provider:” individual that “furnishes medical services and participates in
MassHealth under a provider contract”).® It says nothing about the methods MassHealth uses to
assess whether there is a medical necessity for a provider to treat a patient. Moreover, the
complaint does nothing more than assert, as a factual matter, that the definitions used in the HLD
Index instructions, for example, depart from “well-established industry diagnostic definitions.”

Cmp. 1 80. This repeated assertion, without further explication, is inadequate to state a claim.®

% So, for example, an orthodontist authorized to treat a member’s handicapping malocclusion
would violate this regulation if they used a sledgehammer to adjust the patient’s teeth, and
MassHealth would not be legally bound to pay, because such “treatment” does not “meet[]
professionally recognized standards of healthcare,” under 130 CMR § 450.204.

101t is also factually wrong: the HLD Indexes of California, Illinois, New Jersey, and New York
use definitions and instructions similar to the Massachusetts HLD Index. Some of these states are
stricter, not allowing for the scoring of spacing of the arches at all in calculating labio-lingual
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2. Plaintiffs Have Not Established that MassHealth Failed to Arrange
for Comprehensive Orthodontic Treatment.

Plaintiffs” EPSDT claim under 42 U.S.C. § 1396a(a)(43) also fails. That section requires
MassHealth to (a) inform all eligible persons in the state under age 21 of the availability of
EPSDT services, (b) provide or arrange for screening in all cases where they are requested, (c)
arrange for corrective treatment if it is disclosed by the screening, and (d) report EPSDT
utilization data to CMS. 42 U.S.C. 88 1396a(a)(43)(A)-(D).

Although the complaint does not specify which subpart of Section 1396a(a)(43) the claim
arises from, plaintiffs appear to confuse the requirements for EPSDT screening and treatment.
They cite to the requirements of 42 C.F.R. § 441.56(b)(2) that EPSDT screening services must
be “in accordance with reasonable standards of medical and dental practice determined by the
agency after consultation with recognized medical and dental organizations8 involved in child
health care.” Pl Mem p. 6 (emphasis added by plaintiffs). But these requirements relate to
screening services as set forth in a state agency’s periodicity schedule, as opposed to the dispute
over when treatment is required at issue in the current litigation. **

In fact, the only plausible claim arises under sub-section (C), which concerns the post-

screening arrangement for corrective treatment.'? But here, after plaintiffs were screened and

spread. See https://www.denti-cal.ca.qov/DC_documents/providers/DC016.pdf;
https://www.illinois.gov/hfs/SiteCollectionDocuments/2017DORM.pdf;

https://www.njmmis.com/downloadDocuments/29-16.pdf;
https://www.emedny.ora/Provider Manuals/Dental/PDES/HLD Index NY.pdf.

11 See https://www.medicaid.qov/medicaid/benefits/early-and-periodic-screening-diagnostic-and-
treatment/index.html (“At a minimum, dental services include relief of pain and infections,

restoration of teeth, and maintenance of dental health. Dental services may not be limited to
emergency services. Each state is required to develop a dental periodicity schedule in
consultation with recognized dental organizations involved in child health.”)

12 Since the complaint alleges that all the named plaintiffs had prior authorization requests
submitted on their behalf, they lack standing to challenge MassHealth’s compliance with the
obligations to inform members about, and then arrange for, screening services. 42 U.S.C.
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their orthodontists submitted prior authorization requests, MassHealth’s third-party administrator

determined that the partially completed prior authorization requests did not establish that any

plaintiff had a handicapping malocclusion or that treatment was medically necessary. No
plaintiff pursued a fair hearing to challenge the prior authorization denials. And given the lack of
administrative challenge to the determination that comprehensive orthodontic treatment was not

medically necessary, MassHealth had nothing to “arrange” under Section 1396a(a)(43)(C).

3. Plaintiffs Have Failed to Establish that MassHealth Violated 42
U.S.C. § 1396d(r)(3).

Plaintiffs also cite 42 U.S.C. 8 1396d(r)(3)(B), which requires that dental services “shall
at a minimum include relief of pain and infections, restoration of teeth, and maintenance of
dental health.” If this is an independent aspect of the EPSDT claim, it is undeveloped in both the
complaint and the preliminary injunction memorandum, and for that reason alone, this Court
should dismiss it. Further, the claim fails because the Medicaid Act requires MassHealth to use
“reasonable standards ... for determining eligibility” as well as implement methods of utilization

control sufficient to “safeguard against unnecessary utilization of ... care and services,” see 42

U.S.C. 88 1396a(a)(17) & 1396a(a)(30)(A), which is exactly what MassHealth did here. If the
child plaintiffs were aggrieved by MassHealth’s denial of their prior authorization requests, they
should have submitted medical necessity narratives or requested fair hearings to explain how

their pain and dental health problems amounted to handicapping malocclusions that make

comprehensive orthodontic treatmen{ medically necessary under MassHealth regulations.

B. MassHealth Was Not Required to Make Technical Alterations to the
Directions for Using a Sub-Regulatory Form by Way of Regulation.

The HLD Index Form is a sub-regulatory document maintained by MassHealth to aid

orthodontists submitting prior authorization requests. In Count I1, plaintiffs claim that technical

8§ 1396a(a)(43)(A)-(B). Likewise, they lack both standing and a cause of action to challenge the
adequacy of MassHealth’s reports to CMS. Id. § 1396a(a)(43)(D).
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alterations MassHealth made to the form’s instructions in March and June should have been done

via regulation. See Cmp. {1 138-146; Pl Mem. pp. 9-12. Their argument fails for two reasons.

First, the standard for comprehensive orthodontic treatment is unchanged. Just like before
the complained-of alternations, the provider must demonstrate the patient has a handicapping
malocclusion for which comprehensive treatment is medically necessary. Providers continue to
have three ways to demonstrate this on the HLD Index Form. First, they can demonstrate that a
patient has an automatically qualifying condition. Second, they may show that the patient scored
22 or higher on the HLD’s scoring index. Third, the provider can present a medical necessity

narrative detailing why the patient has a handicapping malocclusion. Here, MassHealth made

minor adjustments to the form’s first two aspects that function as shortcuts for showing medical

necessity. That MassHealth clarified measuring instructions for those shortcuts because they

overutilization does not amount to a change that must follow the ¢. 30A. This is because the

changes do not, as a matter of law, result in a material change in the policy that excludes

medically necessary cases, as the(third method (the catch-all) remains unchanged, with the

provider retaining the ability to describe in a narrative why treatment is medically necessary.*3

intended to fill in details and clarify ambiguities that were resulting in provider confusion and
overutilization, are themselves not the type of alterations that trigger the c. 30A process. See
Genworth Life Ins. Co. v. Comm’r of Ins., 95 Mass. App. Ct. 392, 396 (2019), quoting Mass.

Gen. Hosp. v. Rate Setting Comm’n, 371 Mass. 705, 707 (1977) (“administrative agency may use

13 That the narrative is not used as frequently as the other two methods does not mean that it is
not a viable means of establishing medical necessity. Consistent with its regulations and federal
law, MassHealth could require that every provider show medical necessity in narrative form. The
two shortcuts to the narrative (autoqualifying conditions and scoring) ase administration of the
PTiOT autoTiZatiom Process, and- MassHeattTtarof tourse determmine that closer cases require a
more precise evidentiary showing, whether in the form of measurements, narrative, or both.
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sub-regulatory guidance to “fill in the details or clear up an ambiguity of an established policy’
without resort to formal rulemaking as long as it does not contradict its enabling statute or
preexisting regulations™). They were instead designed to improve the accuracy and consistency

of the medical necessity determinations.*

The instructions at issue here do not conflict with the applicable regulations, but rather
align with the requirements in 130 C.M.R. § 420.431(C)(3) that the MassHealth agency describe
the standards for medical necessity in sub-regulatory guidance. The case for the use of sub-
regulatory guidance is especially compelling when it is called for by the regulation itself. The
instructions provide a method to administer the prior authorization process in a manner that
identifies medically necessary cases while still following the federal government’s instruction
that MassHealth not pay for treatment that is not medically necessary. See Genworth Life Ins.
Co., 95 Mass App. Ct. at 396. See also Arthurs v. Bd. of Reg. in Med., 383 Mass. 299, 313 n.26
(1981) (agency filling in details or clarifying ambiguity may issue interpretation or informational
pronouncements without going through the procedures required for promulgating regulations).

In furtherance of that, the challenged instructions merely (1) clarify ambiguities in how providers
should perform measurements required by the form for “open bite” and (2) offer greater detail on
when labio-lingual spread and mandibular protrusion automatically amounts to a handicapping
malocclusion for which comprehensive treatment is medically necessary, providing details and
clarifying ambiguity on when a member has a handicapping malocclusion requiring treatment.
These changes do not restrict eligibility or access to services. Rather, the test for coverage
remains whether the patient has a handicapping malocclusion for which orthodontic treatment is

medically necessary based on clinical standards described in Appendix D.

14 See, e.g., Cmp. Exh. F, p.2 (cited emails where the third-party administrator’s vice president of
clinical management notes the updates will make reviews “more accurate and consistent”).

15 In estimating that the clarification will result in 60% of previously approved cases being
denied, Dr. Rizkallah offers no indication about how that would change if he utilized the medical
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C. MassHealth is Not Discriminating Against Members in the Provision of
Services.

Count Ill—a claim under G.L. c. 151B, 8 4(10)—fails to state a viable claim, for four
independent reasons. First, to state a claim under section 4(10), plaintiffs must establish that the
state defendants are the “person[s] furnishing ... services[.]” The defendants, however, do not
“furnish” any services. Rather, MassHealth members seek out MassHealth providers to furnish

the services and then the provider submits a bill to MassHealth for payment.

Second, plaintiffs are wrong that MassHealth’s changes to the instructions for the HLD
Index Form equate to a change to the service (comprehensive orthodontic treatment) itself. There
are no allegations in the complaint that the service that providers perform on children who
receive prior authorization for comprehensive orthodontic treatment is any different now than it
was before March 2020. Nor could there be, as the allegations in the complaint only concern
providers having to take different measurements than they would allegedly prefer to obtain prior
authorization for the service they hope to provide. Further, the regulatory definition of
“comprehensive orthodontic treatment” in 130 C.M.R. § 420.431(B)(3) is unchanged and
MassHealth continues to pay for comprehensive orthodontic treatment to those children for

whom it is medically necessary and have obtained prior authorization.

Third, even if plaintiffs could ultimately prove their allegations, they still need to
establish that the defendants are discriminating against MassHealth members because they are
MassHealth members. But a state agency adjusting its methodology for the administration of the
prior authorization approval process for a service available to members is not, as a matter of law,
discrimination against MassHealth members based on their status as MassHealth members.
necessity narrative, which he stated he uses in only 1% of the cases. Rizkallah Aff. {1 1, 24.
There is thus not factual basis for plaintiffs’ claim that the change substantially affects them.

16 Rather, the complaint describes behavior by MassHealth orthodontic providers that amounts to

discrimination by the providers, in violation of G.L. 151B, § 4(10), against MassHealth members
because they are recipients of Medicaid benefits. That is, the providers are described as refusing

34

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

Finally, the allegations in paragraph 151, that MassHealth is “attempting to coerce
providers to deny a proper diagnosis and deny an accurate medical record to MassHealth
members, when they provide these services to all patients who are not MassHealth members,” is
wrong as a matter of fact and law. It is wrong as a matter of fact because an orthodontist can
diagnose patients as they always have, explaining in what ways a patient’s condition reveals a
handicapping malocclusion. All the instructions for the HLD Index does is require providers to
measure certain distances between certain teeth, measurements that MassHealth requires to
verify that the patient’s eligibility for treatment is medically necessary under the first two parts
of the HLD Index Form. All a provider must do is certify the accuracy of the measurements and
the accuracy of the facts presented to justify a claim of medical necessity. It is also wrong as a
matter of law because providers are under no obligation to participate in MassHealth and are free
to withdraw from program participation at any time. See, e.g., Boston Med. Ctr. Corp. v. Sec’y of
Exec. Office of Health & Human Servs., 463 Mass. 447, 459 (2012); cf 130 C.M.R. § 450.249(D)
(describing process when MassHealth receives notification of the provider's intention to close or
to withdraw from MassHealth). Moreover, it is certainly the case that MassHealth patients and
private pay patients are not similarly situated for these purposes. MassHealth patients are only
entitled to have MassHealth pay an orthodontist for treatment that is medically necessary, that is,
to alleviate a handicapping malocclusion. Other, non-MassHealth, patients are free to have an

orthodontist provide services for medically necessary, or solely cosmetic, purposes.

D. There is Not a Medicaid Due Process Right to Peer-to-Peer Review.

Count IV is a due process claim under 42 U.S.C. § 1983, alleging that the defendants
have failed to provide adequate due process under the Act, 42 U.S.C. § 1396a(a)(3). Section
1396a(a)(3) requires MassHealth to “provide for granting an opportunity for a fair hearing before
the State agency to any individual whose claim for medical assistance under the plan is denied or

to assess and treat MassHealth members for handicapping malocclusions because the providers
disagree with the measurements MassHealth requires them to record on the HLD Index Form.
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is not acted upon with reasonable promptness[.]” Because MassHealth provides the opportunity
for a fair hearing to any member whose prior authorization request for comprehensive
orthodontic treatment is denied, see 130 C.M.R. §8 610.001(a) & 610.012, the plaintiffs’ claim

fails as a matter of law and should be dismissed for failure to state a claim.

Plaintiffs do not even acknowledge the fair hearing process in their complaint. Instead,
they attempt to portray the informal peer-to-peer telephonic review process that MassHealth’s
third-party administrator offers orthodontists as a critical avenue for error-correction. But while
the peer-to-peer process certainly helps orthodontists augment inadequacies in their prior
authorization requests, it is not required by either federal or state law and neither providers nor
members have a due process right to it. Bd. of Regents of State Colleges v. Roth, 408 U.S. 564,
577 (1972) (to have a protected property interest in a benefit, a person “must have more than an
abstract need or desire for it. ... He must, instead, have a legitimate claim of entitlement to it.”).
Indeed peer-to-peer review is mentioned nowhere in Massachusetts statute or regulation.
Moreover, even the changes of which plaintiffs complain preserve the opportunity on the part of
providers to respond to and augment the information they provide to request a prior
authorization. Instead of the peer-to-peer process, providers have the opportunity to submit a
reconsideration through the MassHealth provider web portal. See Cmp. Exh. I. And, contrary to

plaintiffs’ claims, limiting the mode of such requests for reconsideration does not limit benefits.

Since members do not participate in the peer-to-peer review process, they certainly have
no entitlement to it. Some providers, by contrast, do participate in this process. But that they
have no right or entitlement to peer-to-peer telephonic review is consistent with the procedural
due process rules surrounding prior authorization denials. Nothing in federal or Massachusetts
law confers on providers a protected property interest implicated by the denial of a member’s
prior authorization request. Additionally, a provider’s desire to give an individual comprehensive

orthodontic care in the future and be reimbursed is not a protected property interest. The only
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property interest affected by such denials is the entitlement of MassHealth members to receive
Medicaid benefits. This is why under federal law, only Medicaid beneficiaries or members—not
providers—are entitled to a fair hearing challenging the denial of a prior authorization request.
See 42 U.S.C. § 1396a(a)(3) (providing right to fair hearing to individual whose claim for
medical assistance is denied); 42 C.F.R. 88 431.200-250 (federal regulations governing fair
hearings for applicants and beneficiaries). Similarly, under Massachusetts law, a provider has no
independent right to request a fair hearing to challenge the denial of a prior authorization request.
See G.L. c. 118E, § 47; 130 C.M.R. § 610.035(A)(7); see also Rizkallah v. Dir. of the Mass.
Office of Medicaid, 85 Mass. App. Ct. 1104, *1 (2014) (Rule 1:28 decision), citing Centennial
Healthcare Inv. Corp. v. Comm’r of Div. of Med. Assist., 61 Mass. App. Ct. 320, 326-27 (2004)
(dental provider has no independent basis to challenge denial of prior authorization request).
I1l.  The Plaintiffs Have Not Demonstrated that They Will Suffer Irreparable Harm.
Because plaintiffs have failed to establish a likelihood of success on any of their claims, this
Court need not proceed further. See, e.g., Student No. 9 v. Board of Educ., 440 Mass. 752, 767
(2004). But even if this Court considers their allegations of harm, they fare no better, as they have

not demonstrated a risk of irreparable harm in the absence of injunctive relief.

The child plaintiffs have failed to establish that they have been irreparably harmed by
MassHealth. It was their orthodontists (not MassHealth) who decided not to complete the medical
necessity narratives—narratives that could have explained why the child plaintiffs’ chewing
problems require comprehensive orthodontic treatment even though they did not qualify under the

HLD s first two prongs. Likewise, it was the children and their families (not MassHealth) who

decided not to exhaust their administrative remedies through the fair hearing process, a process
designed to fix erroneous prior authorization denials and that might have resulted in the children
obtaining approval for treatment. Where there is no allegation or evidence that any plaintiff has

been, or will be, denied coverage on the ground of a lack of medical necessity, or that the
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medical necessity narrative has been completed for such patient, the child plaintiffs cannot
demonstrate that they have been irreparably harmed by MassHealth.

The “alleged” harms to MOMA’s provider-members also do not compel a preliminary
injunction, for three reasons. First, as the complaint’s allegations make clear, they have known
about these changes since March 2020 and have had ample time to file this lawsuit. Second,
“[e]conomic harm alone ... [does] not suffice as irreparable harm unless the loss threatens the
very existence of the movant’s business,” see Tri-Nel Mgmt., Inc. v. Bd. of Health of Barnstable,
443 Mass. 217, 227-228 (2001) (internal citation & quotation omitted), and there are no
allegations of that here. Finally, the mere (alleged) adjustment in the eligibility rate of potential
patients cannot establish irreparable harm on the part of the providers, particularly where there

has been no showing that providers have used the alternative medical necessity narrative.

IV.  The Balance of the Harms and the Public Interest Strongly Favor Protecting the
Integrity of MassHealth’s Administration of Its Orthodontic Program.

Finally, the alleged harms to plaintiffs do not outweigh the harms to MassHealth or
justify the interference with the internal administration of its orthodontic program. See Loyal
Order of Moose, Inc., Yarmouth Lodge #2270 v. Bd. of Health of Yarmouth, 439 Mass. 439
Mass. 597, 601 (2003). MassHealth must provide only services that are medically necessary.
Clarifying the HLD’s instructions to reduce waste and enhance program integrity in accordance
with 42 U.S.C. § 1396a(a)30(A), 64 and 68, ensures that MassHealth’s funds are utilized as
efficiently as possible. And there is no basis for granting preliminary relief to plaintiffs who
neither completed the medical necessity narrative nor exhausted administrative remedies.

CONCLUSION

For the foregoing reasons, the state defendants respectfully request that this Court deny

plaintiffs’ motion for preliminary injunction and allow the state defendants’ motion to dismiss.
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Respectfully submitted,

MAURA HEALEY
ATTORNEY GENERAL

[s/ Douglas S. Martland
Douglas S. Martland (BBO # 662248)
David R. Marks (BBO # 548982)
Assistant Attorneys General
One Ashburton Place, Boston, MA 02108
(617) 963-2062/2362
douglas.martland@state.ma.us

August 24, 2020 david.marks @state.ma.us

CERTIFICATE OF SERVICE

I certify that on this date | served by email a copy of the forgoing Memorandum in Opposition to

Plaintiffs Motion for Preliminary Injunction and in Support of Defendants’ Motion to Dismiss on
counsel for the plaintiffs—Joel Rosen and Matthew Perry.

/s/ Douglas S. Martland
Douglas S. Martland
Assistant Attorney General

August 24, 2020
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DEFINITIONS

PRIOR TO

ILLEGAL
Handicapping Labio-Lingual Deviation Index Scoring Instructions  CHANGES

All measurements are made with a measurement tool scaled in millimeters. Absence of any conditions must be
recorded by entering “0” (See attached form).

The following information should help clarify the categories on the HLD Index.

1.
2.

10.

11.

12.

13.

Cleft Palate Deformities: Indicate an =" onthe form. (Thisis considered an autoqualifying condition.)

Deep Impinging Overbite: Indicate an “=* on the form when lower incisors are destroying the soft tissue ofthe
palate (e.g., ulcerations or tissue tears— more than indentations). (This is considered an autoqualifying condition.)

Anterior Impactions: Indicate an " on the form. Anteriorimpactionsinclude centralincisors, lateralincisors, and
canines in the maxillary and mandibular arches. (Thisis considered an autoqualifying condition.)

Severe Traumatic Deviations: Indicate an “x” on the form. Traumatic deviationsrefersto facial accidents rather
than congenital deformity. For example, loss of a premaxilla segment by burns or by accident; the result of
osteomyelitis; or other gross pathology. Do not include traumatic occlusions or crosshites. (This is considered an
autoqualifyingcondition.)

Overjet greater than 9mm: Indicate an “x" on the form. Thisis recorded with the patient in the centric occlusion
and measured from the labial of the lower incisor to the labial of the upper incisor. The measurement could apply
to a protruding single tooth aswell as to the whole arch. The measurement is read and rounded off to the nearest
millimeter and entered on the form. (This is considered an autoqualifying condition.)

Reverse overjet greater than 3.5mm: Indicate an “x* on the form. This is recorded with the patient in the centric
occlusionand measured from thelabial of the lower incisor to thelabial of the upper incisor. (This is considered an
autoqualifying condition.)

Severe Maxillary Anterior Crowding, greater than 8mm: Indicate an “x* on the form. (This is considered an
autoqualifyingcondition.)

Overjetin Millimeters: This is recorded with the patient in the centric occlusion and measured fromthe labial of
the lower incisor to the labial of the upper incisor. The measurement could apply to a protruding single tooth as
well as to the whole arch. The measurement is read and rounded off to the nearest millimeter and entered on the
form.

Overbite in Millimeters: A pencil mark on thetooth indicating the extent of overlap facilitates this measurement.
It is measured by rounding off to the nearest millimeter and entered onthe form. Reverse™ overbite may exist in
certain conditions and should be measured and recorded.

Mandibular Protrusion in Millimeters: Score exactly as measured from the buccal groove of thefirst mandibular
molar to the MB cusp of the first maxillary molar. The measurement in millimetersis entered on the form and
multiplied by 5.

Open Bite in Millimeters: This condition is defined asthe absence of occlusal contact in theanterior region. Itis
measured from edge to edge in millimeters. Thismeasurement is entered on the form and multiplied by 4. In cases
of pronounced protrusion associated with open bite, measurement of the open biteis not always possible. In
those cases, a close approximation can usually be estimated.

Ectopic Eruption: Count each tooth, excluding third molars. Enter the number of teeth on the form and multiply by
3. If Condition No. 13, Anterior Crowding, is also present, with an ectopic eruption in the anterior portion of the
mouth, score only the most severe condition. Do not score both conditions.

Anterior Crowding: Arch length insufficiency must exceed 3.5 mm. Mild rotations that may react favorably to
stripping or mild expansion procedures are not to be scored as crowded. Enter 5 points for maxillary and
mandibular anterior crowding. If Condition No. 12, ectopic eruption, isalso present in theanterior portion of the
mouth, score the most severe condition. Do not score both conditions.

B-1
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14. Labio-Lingual Spread: The measurement toolis used to determine theextent of deviation from a normal arch.
Wherethere is only a protruded or lingually displaced anterior tooth, the measurement should be made from
the incisal edge of that tooth to the normal arch line. Otherwise, the total distance between the most protruded
tooth and the lingually displaced anterior tooth is measured. The labio-lingual spread probably comesclose to a
measurement of overall deviation from what would have been a normal arch. In the event that multiple anterior
crowding of teeth is observed, all deviations fromthe normal arch should be measured for labio-lingual spread, but
only the most severe individual measurement should be entered on the index.

A. Additionally, anterior spacing may be measured asthe total score in mm from the mesial of cuspid to
the mesial of cuspid, totaling both arches.

Onlyscore the greater score attained by either of these two methods.

15. Posterior Unilateral Crosshite: This condition involves two or more adjacent teeth, one of which must be a molar.
The crossbite must be one in which the maxillary posterior teeth involved may either be both palatal or both
completely buccalin relation to the mandibular posterior teeth. The presence of posterior unilateral crosshite is
indicated by a score of 4 on the form.

16. Posterior impactions or congenitally missing posterior teeth: Total the number of posterior teeth, excluding third
molars that meet this criterion and multiply by 3.

B-1
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ILLEGAL
DEFINITIONS -
ENJOINED FROM
USE 12-14-2020

Commonwealth of Massachusetts Subchapter Number and Title Page
MassHealth

Provider Manual Series Appendix D: Authorization Form for D-4

Comprehensive Orthodontic Treatment

Transmittal Letter Date

DEN-104 03/25/20

Dental Manual

agrwdE

No

Handicapping Labio-Lingual Deviation Index Scoring Instructions

Occlude patient or models in centric occlusion.

Record all measurements in the order given and rounded off to the nearest millimeter.

Enter score "0" if condition is absent.

Start by measuring overjet of the most protruding incisor.

Measure overbite from the labio-incisal edge of overlapped front tooth (or teeth) to point of maximum
coverage.

Score all other conditions listed.

Ectopic eruption and anterior crowding: Do not double score. Record the more serious
condition.

Deciduous teeth and teeth not fully erupted should not be scored.

All measurements are made with a measurement tool scaled in millimeters. Absence of any conditions
must be recorded by entering "0."-

The following information should help clarify the categories on the HLD Index.

1.

Cleft Palate Deformities: Indicate an"x" on the form. (This is considered an autoqualifying
condition.)

Deep Impinging Overbite: Indicate an %" on the form when lower incisors are destroying the soft
tissue of the palate (e.g., ulcerations or tissue tears— more than indentations). (This is considered
an autoqualifying condition.)

Anterior Impactions: Indicate an"x" on the form. Anterior impactions include central incisors,
lateral incisors, and canines in the maxillary and mandibular arches. (This is considered an
autoqualifying condition.)

Severe Traumatic Deviations: Indicate an "% " on the form. "Traumatic deviations" refers to facial
accidents rather than congenital deformity (e.g., loss of a premaxilla segment by burns or by
accident; the result of osteomyelitis; or other gross pathology). Do not include traumatic occlusions
or crosshites. (This is considered an autoqualifying condition.)

Overjet Greater Than 9 mm: Indicate an " " on the form. This is recorded with the patientin the
centric occlusion and measured from the labial of the lower incisor to the labial of the upper incisor.
The measurement could apply to a protruding single tooth as well as to the whole arch. The
measurement is read and rounded off to the nearest millimeter and entered on the form. (This is
considered an autoqualifying condition.)

Reverse Overjet Greater Than 3.5 mm: Indicate an "% " on the form. This is recorded with the
patient in the centric occlusion and measured from the labial of the lower incisor to the labial of the
upper incisor. The measurement is taken horizontally from the labial of the incisal edge of the
mandibular incisor to the nearest point of the labial of the surface of the maxillary incisor. A single
tooth in crosshite should not be considered as mandibular protrusion. Reverse overjet greater
than 3.5 mm may be demonstrated with a measuring device to verify the claimed
measurement. The provider may submit a photo with the measuring device (Boley gauge,
disposable ruler, or probe) in the patient's mouth, or an models mounted in centric occlusion,
(This is considered an autoqualifying condition.)
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Commonwealth of Massachusetts Subchapter Number and Title Page
MassHealth

Provider Manual Series Appendix D: Authorization Form for D-5

Comprehensive Orthodontic Treatment

Transmittal Letter Date
DEN-104 03/25/20

Dental Manual

10.

11.

12.

Overjet in Millimeters: This is recorded with the patient in the centric occlusion and measured
from the labial of the lower incisor to the labial of the upperincisor. The measurement could apply
to a protruding single tooth as well as to the whole arch. The measurement isread and rounded off
to the nearest milimeter and entered on the form.

Overbite in Millimeters: A pencil mark on the tooth indicating the extent of overlap facilitates this
measurement. It is measured by rounding off to the nearest millimeter and entered on the form.
'Reverse" overbite may exist in certain conditions and should be measured and recorded.

Mandibular Protrusion in Millimeters: This is recorded with the patient in centric occlusion and
measured from the labial of the lower permanent incisor to the labial of the upper permanent
incisor. This condition must involve two or more adjacent permanent incisors in reverse overjet. A
single permanent tooth in crossbite should not be considered as mandibular protrusion. The
measurement is taken horizontally from the labial of the incisal edge of the mandibular incisor to
the nearest point of the labial of the surface of the maxillary incisor. Mandibular protrusion greater
than 3.5 mm should be marked in the autoqualifier section and should be demonstrated with a
measuring device to verify the claimed measurement. The provider may submit a photo with the
measuring device (Boley Gauge, disposab

mounted in centric occlusion. For a measurement of mandibular protrusion less than 3.5 mm, the
measurement in millimeters is entered on the form and multiplied by 5.

Open Bite in Millimeters: This condition is defined as absence of vertical overlap of a maxillary and
mandibular permanent incisor. End to end or edge to edge permanent incisors do not count as an
open bite. Permanent canines are not scored. To be counted, the entire maxillary incisal edge must
not have any end to end contact with a mandibular incisor or any vertical overlap of the mandibular
incisor. It is measured from the incisal edge of the permanent maxillary incisor to the nearest point of
the incisal edge of the permanent mandibular incisor. This measurement is entered on the form and
multiplied by 4.

Ectopic Eruption: Count each tooth, excluding third molars. Each qualifying tooth must be 100%
blocked out of the arch. Enter the number of teeth on the form and multiply by 3. If Condition No. 12,
anterior crowding, is also present, with an ectopic eruption in the anterior portion of the mouth,
score only the most severe condition. Do not score both conditions.

Anterior Crowding: Arch length insufficiency must exceed 3.5 mm. Score only fully erupted
incisors and canines. Mild rotations that may react favorably to stripping or mild expansion
procedures are not to be scored as crowded. Enter 5 points for maxillary and mandibular anterior
crowding. If Condition No. 11, ectopic eruption, is also present in the anterior portion of the mouth,
score only the most severe condition. Do notscore both conditions.
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Commonwealth of Massachusetts Subchapter Number and Title Page
MassHealth

Provider Manual Series Appendix D: Authorization Form for D-6

Comprehensive Orthodontic Treatment

Transmittal Letter Date

Dental Manual
DEN-104 03/25/20

13.

14.

15.

Labio-Lingual Spread: The measurement tool is used to determine the extent of deviation from a
normalarch. Where there is only a protruded or lingually displaced anterior tooth, the measurement
should be made from the incisal edge of that tooth to the normal arch line. Otherwise, the total
distance between the most protruded tooth and the lingually displaced anterior tooth is measured.
The labio-lingual spread probably comes close to a measurement of overall deviation from what
would have been a normal arch. If multiple anterior crowding of teeth is observed, all deviations from
the normal arch should be measured for labio-lingual spread, but only the most severe individual
measurement should be entered on the index.

+ Additionally, anterior spacing may be measured as the total score in mm from the mesial
of cuspid to the mesial of cuspid. Only score the arch with the greatest spacing.

Score only the greater score attained by either of these two methods.

Posterior Unilateral Crosshite: This condition involves two or more adjacent maxillary permanent
teeth, one of which must be a permanent molar. The crossbite must be one in which the maxillary
posterior teeth involved may either be both palatal or both completely buccal in relation to the
mandibular posterior teeth. The presence of posterior unilateral crossbite is indicated by a score of 4
on the form.

Posterior Impactions or Congenitally Missing Posterior Teeth: Total the number of posterior
teeth, excluding third molars, that meet this criterion, and multiply by 3.
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2021
REVERTED
DEFINITIONS
AFTER
INJUNCTION

All measurements are made with a measurement tool scaled in millimeters. Absence of any conditions must be recorded by
entering “0."

Handicapping Labio-Lingual Deviation Index Scoring Instructions

The following information should help clarify the categories on the HLD Index.
1. Cleft Palate Deformities: Indicate an “=" anthe form. [Thisis considered an autoqualifying condition.)

2. Deep Impinging Overbite: Indicate an “x* onthe form when lowerincisors are destroying the soft tissue of the palate ez,
ulcerations or tissue tears-more than indentations). (This is considered an autoqualifying condition.)

3. Anterior Impactions: Indicate an “x" on the form. Anterior impactions include central incisors, lateral incisors, and canines in the
maxillary and mandibular arches. (Thisis considered an autoqualifying condition.)

4. Severe Traumatic Deviations: Indicate an " onthe form. Traumatic deviations refer to facial accidents rather than congenital
deformity. For example, loss of a premaxilla segment by burns or by accident; the result of osteomyelitis; or other gross
pathology. Do not include traumatic occlusions or crossbites. (Thisis considered an autoqualifying condition.)

5. Overjet Greater Than 9mm: Indicate an “x" anthe form. Thisis recorded with the patient inthe centric occlusion and measure d
from the labial of the lower incisor to the labial of the upper incisor. The measurement could apply to a protruding single tooth
as well as to the whole arch. The measurement is read and rounded off to the nearest millimeter and entered on the form.
(Thisis considered an autoqualifying condition.)

6. Reverse Overjet Greater Than 3.5mm: Indicate an “*" on the form. Thisis recorded with the patie ntin the centric occlusion and
measured from the labial of the lower incisor to the labial of the upper incisor. (This is considered an autoqualifying condition.)

7. Severe Maxillary Anterior Crowding, Greater Than 8mm: Indicate an “»" on the form. (This is considered an autoqualifying
condition.)

8. Overjetin Millimeters: This is recorded with the patient in the centric occlusion and measured from the labial of the lower
incisor to the labial of the upper incisor. The measurement could apply to a protruding single tooth as well as to the whole arch.
The measurement is read and rounded off to the nearest millimeter and entered on the form.

9. Overbite in Millimeters: A pencil mark on the tooth indicating the extent of overlap facilitates this measurement. It is measured

should be measured and recorded.

10. Mandibular Protrusion in Millimeters: Score exactly as measured from the buccal groove of the first mandibular molar to the
MB cusp of the first maxillary molar. The measurement in millimeters is entered on the form and multiplied by 5.

11. Open Bite in Millimeters: This condition is defined as thg absence of occlusal contact in the anterior region.| It is measured
from edge to edge in millimeters. This measurement is entered on the form and multiplied by 4. In cases of pronounced
protrusion associated with open bite, measurement of the open bite is not always possible. In those cases, a close
approximation can usually be estimated.

12. Ectopic Eruption: Count each tooth, excluding third molars. Enter the number of teeth on the formand multiply by 3. If
condition no. 13, anterior crowding, is also present, with an ectopic eruption in the anterior portion of the mouth, score only
the most severe condition. Do not score both conditions.

13. Anterior Crowding: Arch length insufficiency must exceed 3.5 mm. Do not score mild rotations that may react favorably to
stripping or mild expansion procedures. Enter 5 points for maxillary and mandibular anterior crowding. If condition no. 12,
ectopic eruption, is also present in the anterior portion of the mouth, score the most severe condition. Do not score both
conditions.

14. Labio-Lingual Spread: The measurement tool is used to determine the extent of deviation from a normal arch. Where there is
only a protruded or lingually displaced anterior tooth, the measurement should be made from the incisal edge of that tooth to
the normal arch line. Otherwise, the total distance between the most protruded tooth and the lingually displaced anterior
tooth is measured. The labio-lingual spread probably comes close to a measurement of overall deviation fromwhat would have
been a normal arch. In the event that multiple anterior crowding of teeth is observed, all deviations from the normal arch
should be measured for labio-lingual spread, but only the most severe individual measurement should be entered on the index.

Additionally, anterior spacing may be measured as the total score in mm from the mesial of cuspid to the mesial of cuspid,
totaling both arches.

Enter only the highest score attained by any of the above methods.

B-3
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other condition that would typically require the diagnosis, opinion, or expertise of a licensed clinician other than the
requesting Provider, then the narrative and any attached documentation must:

i. clearly identify the appropriately qualified and licensed clinician(s) who furnished the diagnosis
or opinion substantiating the condition or pathology (e.g., general dentist, oral surgeon,
physician, clinical psychologist, clinical dietitian, speech therapist);

ii. describe the nature and extent of theidentified clinician(s) involvement and interaction with
thepatient, including dates of treatment;

iii. state thespecific diagnosis or other opinion of the patient's condition furnished by the
identified clinician(s);

iv. document the recommendation by the clinician(s) to seek orthodontic evaluation or treatment
(if such a recommendation was made);

v. discuss any treatments for the patient’s condition (other than comprehensive orthodontic
treatment) considered or attempted by the clinician(s); and

vi. provide any other relevant information from the clinician(s) that supports the requesting
Provider's justification of the medical necessity of comprehensive orthodontictreatment.

The medical necessity narrative must be signed and dated by the requesting Provider and submitted on the office
letterhead of the Provider, together with the required HLD Form and signed HLD Form Attestation. If applicable,
any supporting documentation from the other involved clinician(s) must also be signed and dated by such
clinician(s) and appear on office letterhead of such clinician(s). The requesting Provider is responsible for
coordinating with theother involved clinician(s) and is responsible for compiling and submitting any supporting
documentation furnished by other involved clinician(s) along with the medical necessity narrative.

16.2 Authorization Determination

The initial prior authorization approval for comprehensive orthodontics (D8080/D8070) and first two (2) years of
treatment visits (D8670 x 8 units) will expire three (3) years from the date of the authorization. Approval for the
third year of orthodontics will be valid for twelve to eighteen (12-18) months, depending on the number of units
requested. Providers must check the patient’s eligibility on each date of service to determine whether it will be an
“eligible™ service date.

If the case is denied, a determination notice will be sent to the member, and a separate courtesy notice will be sent
to the provider along with the reviewer’'s worksheet indicating that the authorization for comprehensive
orthodontic treatment has been denied. However, if a claim is sent in along with the prior authorization, a payment
will be issued for code D8690 to cover the pre-orthodontic work-up, including the treatment plan, radiographs,
diagnostic prints and/or photos orthodontic records, and diagnostic models.

1. If the prior authorization request is DENIED:

a. DentaQuest will mail the member a denial notice. Additionally, DentaQuest will mail to the provider
and post on the Provider Web Portal a separate courtesy notice and will mail the reviewer's
worksheet to the provider.

b. DentaQuest will issue a payment for code D8690 if a claim is sent in with the prior authorization to
cover pre-orthodontic wor k-up that includes payment for any diagnostic radiographs or photographs
and adjudicate using the date of service submitted on the authorization.

c. Providersmay request a second review of a denied prior authorization by submitting to DentaQuest
inwriting on the provider s office letterhead within thirty days from the date of the denial notice the
following information:

i. Adetailed narrative of why the provider believes the prior authorization should have been
approved, and

ii. Alldocuments originally submitted in addition to any new supporting documentation not
previously submitted, including, as appropriate, radiographs, photographs, and letters or other
documentation from other licensed clinicians involved in the membe  treatment or
otherwise knowledgeable about the membe  condition.

2. If the prior authorization request isAPPROVED:
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ORIGINAL ARTICLE Q&Y A=

Incisor malalignment and the risk
of periodontal disease progression

Ahmed A. Alsulalman Elizabeth Kaye Judith Jones,” Howard Cabral, < Cataldo Leone,” Leslie W|IIf
and Raul Garcia®
Dammam, Saudi Arabia, Boston, Mass, and Detroit, Mich

Introduction: The objective of this study was to investigate the association between incisor crowding, irregular-
ity, and periodontal disease progression in the anterior teeth. Methods: Data collected over 35 years from men
enrolled in the Veterans Affairs Dental Longitudinal Study included information concerning pocket depth and
alveolar bone loss. Plaster casts of the maxillary (n = 400) and mandibular (n = 408) arches were available
for baseline measurements. Periodontal disease in the anterior teeth was de ned as perarch sum of pathologic
pocket depth and sum of teeth with any alveolar bone loss in the anterior sextants. Incisor malalignment status
was deiined by the anterior tooth size-arch length discrepancy index and Little's Irregularity Index. Adjusted
mixed effects linear models computed the beta (B) estimates and 95% confidence intervals (95% CI) of the
amounts of change in periodontal disease outcomes by the level of malalignment. Results: In the anterior maxil-
lary arch, crowding and spacing were signi cantly associated with an increased per-arch sum of pathologic
pocket depth (B, 0.70 mm; 95% CI, 0.20-1.21, and B, 0.49 mm; 95% CI, 0.06-0.91, respectively). In the
anterior mandibular arch, incisor crowding and irregularity were significantly associated with an increased
per-arch sum of pathologic pocket depth (mild crowding: B, 0.47 mm; 95% CI, 0.01-0.93; severe irregularity:
B, 0.94 mm; 95% CI 0 50 1.38), and the sum number of teeth with alveolar bone loss (mild and moderate to-

moderate |rregular|ty B 0.34 teeth; 95% Cl, 0.06-0.62). Conclusions: Certain incisor malalignment traits (ie,
Imaxillary incisor crowding, maxillary incisor spacing, mandibular incisor mild crowding, fnandibular incisor mod-
erate-to-severe crowding, mandibular incisor moderate irregularity, and mandibular incisor severe irregularity)

are associated with significant periodontal disease progression. (Am J Orthod Dentofacial Orthop
2018;153:512-22)

prevalence of periodontitis and the importance of
the identi cation and modification of risk factors,
additional research is warranted.

One often-overlooked possible causative factor for

eriodontal disease is a major public health concern
globally." In the United States, approximately 50%
of the adult population (=30years) has periodon-
titis.™" Several risk factors have been associated with

periodontal disease, and modification of these factors
has an important role in treatment planning and
patient management." " However, because of the high
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periodontal disease is the malalignment of teeth. The
mechanism by which dental irregularity and crowding
affect periodontal health is intuitive because dental
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irregularity and crowding offer a poor environment for
maintaining periodontal health and cause harm to the
periodontal tissues due to food retention and subse-
quent plaque accumulation.” This plausible mechanism
typically exists in the maxillary and mandibular incisor
segments.™*

Periodontal disease is a localized disease,'™ and
crowding or irregularity is greater in the anterior area."'
In the current literature, results from early cross-
sectional studies that investigated the association be-
tween periodontal disease parameters and anteriorirreg-
ularity or crowding were often controversial because of
several factors: (1) the use of invalid indexes to measure
periodontitis and malalignment (eg, composite indexes),
(2) difficulty in differentiating between crowding and ir-
regularity, and (3) large statistical variability caused by a
small sample size.*™'" '"® One cohort study showed no
significant association between incisor irregularity and
either pocket depth or bone loss."™ This study had several
limitations, including a short follow-up period
(140 days), small samplesize (n = 50) of dental students,
and the use of neither reliable nor validated methods in
measuring irregularity. Although the authors of this
study attempted to investigate the association between
incisor irregularity and periodontal disease, its limita-
tions did not 1ill the gaps in the current knowledge of
identifying whether irregularity or crowding is a true

—HislFactorforperiodontial-disease

Identifying irregularity and crowding as risk factors
for periodontal disease may prioritize orthodontic treat-
ment as a preventive measure over its esthetic or func-
tional indicators. However, this action is not easily
accomplished because periodontal disease advances
intermittently or in bursts."™™ To overcome these
obstacles in recognizing risk factors for periodontal
disease, a longitudinal study design is needed with a
long follow-up time and a relatively large sample. To
the best of our knowledge, the associations between
incisor irregularity, crowding, and periodontal disease
have not been evaluated in a longitudinal study with
a long-term follow-up. Therefore, the objective of this
retrospective cohort study was to investigate the
association between incisor crowding, irregularity, and
periodontal disease progression using rigorous longitu-
dinal analyses.

MATERIAL AND METHODS

In 1969, the Department of Veterans Affairs (VA)
started a closed-panel dental longitudinal study by
enrolling 1231 mostly white, medically healthy,
community-dwelling male veterans drawn from the par-
allel VA Normative Aging Study. The participants had

American Journal of Orthodontics and Dentofacial Orthopedics
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their medical and dental treatments in the private sector
and were not patients of the VA care system. The first ex-
amination at which plaster casts were consistently made
began in 1971. Thereafter, periodontal examinations
were conducted approximately every 3 years (triennial
examination) from 1971 to 2009 (total of 12 examina-
tions). The inclusion criteria included participants who
attended at least 3 examinations between 1971 and
2009, were completely dentate in the anterior sextants
atbaseline (1971), had measurable baseline plaster casts,
and had not undergone orthodontic treatment. A retro-
spective sample of 400 maxillary and 408 mandibular
plaster casts was available for measurements and longi-
tudinal analysis. Mean follow-up times for subjects with
maxillary and mandibular plaster casts were
23.7 = 8.4 years and 23.5 * 8.5 years, respectively
(range, 9-36 years). All participants gave their informed
consent before each examination. The study was
approved by institutional review boards at Boston Uni-
versity Medical Center (Boston, Mass) and the VA Boston
Healthcare System (Boston, Mass). This report complies
with STROBE guidelines for observational studies.

At every triennial examination, calibrated periodon-
tists performed a clinical and radiographic dental exam-
ination on all teeth and, when applicable, recorded the
absence of teeth. Pocket depth and alveolar bone loss
(ABL) data, limited to the anterior sextants (maxillary
and mandibular central and lateralincisors and canines),
were evaluated. A Williams probe (Hu-Friedy, Chicago,
1) was used to obtain the maximum pocket depth
(mesial, distal, labial, and lingual) per tooth and recorded
on an interval score scale (score 1, 0-3 mm; score
2, >3-5 mm; score 3, >5 mm). The interval score scale
was transformed to a continuous variable of pathologic
pocket depth (PPD) in millimeters per tooth by using the
midpoint of each recorded pathologic category (score 2,
4 mm; score 3, 6 mm]."' Afterward, the PPD in millime-
ters per tooth was summed per arch segment (anterior
maxillary and mandibular sum of PPD).*" Periapical ra-
diographs were taken with a paralleling method with
Rinn holders. ABL was measured with a modified Schie
score, ** which superimposed a translucent ruler on the
radiograph with assigned reference points at the cemen-
toenamel junction and root apex. ABL scoring was done
in the interproximal sitesin 20% increments (score 0, no
bone loss; score 1, bone loss =20%; score 2, bone
loss >2000 to =400; score 3, bone loss >40%
to =60%, score 4, bone loss >60% to =80%, score 5,
bone loss >8,%). For ABL, the interval score scale was
transformed into a continuous variable by calculating
the total number of teeth with any bone loss (ABL score
1 or higher) per arch segment.*’ Based on repeated
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(n = 400)

4 Alsulaiman et al

Table I. Distribution of maxillary incisor crowding by selected characteristics for study participants at baseline

Characteristic
Age (y), mean = SD
Number of teeth remaining, mean = SD
Number of medications used, mean = SD
Baseline income (%)’
=$14,999
$15,000-$24,999
=$25,000
Educational level (%)
High school or some college
College graduate
Smoking status (%)
Nonsmoker
Smoker
Flossing frequency (%)
Never
At least once monthly
Brushing frequency (%)"
Once aweek or less
Twice a week of more
Saliva (%)
Limited
Copious
Prophylaxis in past year (%)
Gum treatment in the past year (%)
Maxillary anterior plaque index, mean * SD
Maxillary anterior calculus index, mean £ SD
Maxillary anterior mobility, mean = SD
Maxillary anterior sum of PPD, mean =+ SD
Maxillary anterior sum number of teeth with bone loss, mean = SD

*Different from ideal alignment, P <0.05, based on analysis of variance.

' Different from crowding, P <0.05, based on analysis of variance.

Spacing: Ideal alignment: Crowding:
>0 mm 0 mm <0 mm
(n=192) m=117) (n=91)
49.4 7.6 49.4 = 7.3 494 £ 7.2
24.1 + 2.9 24.9 + 2.9 25.1 * 2.2
15+ 1.4 15+ 29 16 = 1.5
34.6 313 37.9
48.1 47.8 49.4
173 209 12.6
30.7 22.2 24.2
69.3 77.8 75.8
68.8 69.2 69.2
31.2 30.8 30.8
44.3 41.9 42.9
55.7 58.1 57.1
32.5 36.8 53.9
67.5 63.2 46.1
19.8 11.1 26.4
80.2 88.9 73.6
66.2 66.7 70.3
6.8 6.8 6.6
7.6 = 3.7 7.4 * 3.5 7.6 = 3.5
3.8 = 4.4* 3.2+ 4.0 4.0 £ 4.0°
0.8 * 2.0* 0.6 £ 1.5 04 = 1.2°
2.1 £ 3.9% 1.0+ 2.0 2.2 £ 3.7°
2.0 £ 2.2% 1.8 = 2.1 2.0 =23

"Difference between the levels of alignment, P <0.05, based on the chi-square statistic.

assessments, reproducibility of pocket depth and ABL
scores indicated good reliability (>0.4 kappa statistics)
in 24 participants and 25 participants, respec‘[ively.]'1
More detailed descriptions on the reproducibility of peri-
odontal measures in the dental longitudinal study data
have been reported previously.™ *

In addition, after the teeth were rinsed with a
disclosing agent, an ordinal scale was used to record pla-
que (score 0, none; score 1, interproximal surfaces only;
score 2, interproximal surfaces continuing onto labial or
lingual sites; score 3, all surfaces covering more than
two-thirds of the tooth). Supragingival calculus was
measured by an ordinal scale (score 0, none; score 1,
discontinuous flecks; score 2, noncontinuous band on
tooth surfaces; score 3, continuous band on tooth sur-
faces). Instrument handles were used to assess mobility
by pressing on the buccal and lingual surfaces of
the tooth, and movement was scored by an ordinal scale
(score 0, none; score 1, <0.5 mm; score 2, 0.5-1.0 mm;

April 2018 » Vol 153 » Issue 4

score 3, > 1.0 mm). For each anterior sextant, we calcu-
lated the mean plaque, calculus, and mobility scores.
Plaster dental casts obtained at baseline were used to
measure incisor crowding and irregularity in the anterior
maxillary and mandibular arches. In each arch, the space
available minus the space required represented the
amount of anterior dental crowding, as per the anterior
tooth size-arch length discrepancy index.** Space
required was obtained by the sum of the maximum me-
siodistal widths of anterior teeth, canine to canine, using
a digital caliper (maximum error, 0.02 mm; Pro-Max
Electronic Digital Caliper; Fowler High Precision,
Newton, Mass). Available space was determined through
the arch best fit using a flexible ruler from the maximum
point of the canines distally. The exible ruler was placed
on the incisor surfaces of each arch, and the archbest t
was identified as the even curve accommodating most
teeth. When an equal number of anterior teeth were dis-
placed in a different manner (eg, 3 anterior teeth
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Table ll. Distribution of maxillary incisor irregularity by selected characteristics of the study participants at baseline

(n = 400)
No-to-mild: Moderate: Severe:
=0 but <4 mm =4 but =6 mm >6 mm
Characteristics n=272) (n=81) n=47)
Age (y), mean = SD 493+ 7.8 50.3 = 7.0° 48.2 + 8.1+
Number of teeth remaining, mean = SD 245 * 2.7 24.6 = 2.9 24.6 = 2.9
Number of medications used, mean = SD 15+ 1.5 1.6 = 1.5° 1.6 = 1.5
Baseline income (%)’
=$14,999 359 31.7 30.2
$15,000-$24,999 46.4 58.2 419
=$25,000 17.7 10.1 279
Educational level (%)’
High school or some college 26.1 25.9 31.9
College graduate 73.9 74.1 68.1
Smoking status (%)
Nonsmoker 68.8 70.4 68.1
Smoker 31.3 29.4 31.9
Flossing frequency (%)’
Never 43.8 38.3 48.9
At least once a month 56.2 61.7 51.1
Brushing frequency (%)
Once aweek or less 38.4 37.0 42.6
Twice a week of more 61.6 63.0 57.4
Saliva (%)
Limited 17.6 22.2 19.1
Copious 82.4 77.8 80.9
Prophylaxis in past year ()} 65.8 66.7 76.7
Gum treatment in the past year (%) 8.1 1.2 8.5
Maxillary anterior plaque index, mean * SD 7.3+ 3.6 7.7 = 3.5% 8.3 = 3.4
Maxillary anterior calculus index, mean = SD 34+ 4.2 45 *+ 4,67 3.5 * 3.2/
Maxillary anterior mobility, mean = SD 0.7 = 1.7 0.6 = 1.4 0.6+ 1.9
Maxillary anterior sum of PPD, mean =+ SD 1.7 = 3.1 2.1 £ 4.2 2.0+ 3.4
Maxillary anterior sum number of teeth with bone loss, mean = SD 19+ 22 20 * 2.1 2.1+ 23

*Different from no-to-mild category, P <0.05, based on analysis of variance.
"Different from Moderate category, P <0.05, based on analysis of variance.
"Difference between the levels of alignment, P <0.05, based on the chi-square statistic.

displaced labially, and 3 anterior teeth displaced
lingually), a midpoint curve was used as a guide for the
arch bestfit. The severity of incisor crowding was catego-
rized using the Index of Orthodontic Treatment Need
(spacing, >0 mm; ideal alignment, 0 mm; mild
crowding, <0 to = —2 mm; moderate-to-severe
crowding, < —2 mm). **In the maxillary arch, any crowd-
ing less than 0 mm was grouped into 1 category because
of the limited number of severe cases. Incisor irregularity
was determined by using Little’s Trregularity Index, which
defines irregularity as the labiolingual linear displace-
ment of anatomic contact points obtained with a digital
caliper placed parallel to the occlusal plane.“J The
severity of incisor irregularity was modified into 3 cate-
gories (no-to-mild irregularity, =0 to <4 mm; moderate
irregularity, =4 to =6 mm; severe
irregularity, >6 mm)."” Changes in incisor crowding
and irregularity status over time in the maxillary and
mandibular arches were not statistically signi cant as

American Journal of Orthodontics and Dentofacial Orthopedics

tested (P >0.05; paired t test) in a convenience sample
of 39 subjects (paired t test power, 90%) who had 9 to
10years of follow-up casts after the baseline records. Af-
ter an interval of 4 weeks between measurements, intra-
rater reliability of more than 10% of randomly selected
dental casts showed excellent interclass correlations
greater than 0.98 for all 4 predictors (maxillary incisor
crowding, mandibularincisor crowding, maxillary incisor
irregularity, and mandibular incisor irregularity). All
measurements were made by the same author (A.AA.),
who was trained by aboard-certi ed orthodontist (L.W.).

Covariates included age in years, baseline income
level (low, < $20,000; middle, =$20,000 to <$30,000;
high, =$30,000), educational level (high school or
some college, college graduate), smoking status (yes or
no), number of medications, flossing (never or at least
once a month), brushing (once a week or less, twice a
week or more), quality and quantity of saliva (limited,
copious), any gum treatment in the past year (yes or
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Table lll. Distribution of mandibular incisor crowding by selected characteristics of the study participants at baseline

(n = 408)

Spacing: Ideal alignment: Mild crowding: Moderate-to-severe
>0 mm 0 mm =-2 but <0 mm crowding:<-2 mm

Characteristics (n = 96) (n=76) (n = 135) (n=101)
Age (y), mean = SD 49.5 + 7.5% 479 + 7.8 50.0 = 8.0° 50.0 = 7.3*
Number of teeth remaining, mean = SD 24.2 + 3.1 24.6 = 3.0 244 2.7 24.9 *+ 2.6"
Number of medications used, mean = SD 1.7 1.7 1.5+ 1.4 1.3 £ 1.4 1.6 = 1.5/
Baseline income (90)°

=$14,999 34.4 29.7 37.9 32.6

$15,000-$24,999 50.0 47.3 47.7 48.0

=$25,000 15.6 23.0 14.4 19.4
Educational level (%)’

High school or some college 29.2 27.6 28.9 19.8

College graduate 70.8 72.4 71.1 80.2
Smoking status (%)°

Nonsmoker 63.5 64.5 72.6 72.3

Smoker 36.5 35.5 27.4 27.7
Flossing frequency (%)°

Never 51.0 39.5 45.9 36.6

At least once a month 49.0 60.5 54.1 63.4
Brushing frequency (%)°

Once a week or less 37.5 38.2 35.1 41.6

Twice a week of more 62.5 61.8 64.9 58.4
Saliva (%0)°

Limited 25.0 13.2 13.3 24.8

Copious 75.0 86.8 86.7 75.2
Prophylaxis in past year (%)° 72.9 61.8 68.9 65.4
Gum treatment in the past year (%)’ 7.3 2.6 8.9 6.9
Mandibular anterior plaque index, mean = SD 10.8 = 3.3°1¢ 11.3 = 3.4 119 + 3.5° 12.4 + 3.2°
Mandibular anterior calculus index, mean * SD 8.7 + 4.7 9.5+ 5.0 9.9 + 4.3 10.1 = 4.1%
Mandibular anterior mobility, mean + SD 0.5+ 1.7°* 0.1+ 0.6 0.3 *+ 1.2° 0.1+ 0.6
Mandibular anterior sum of PPD, mean = SD 1.4+ 3.2 1.1£23 1.5 £ 2.9% 1.5 £ 2.5
Mandibular anterior sum number of teeth 3.2 % 2.4 2.8+ 2.3 3.4 + 2.2° 3.5+ 2.3%

with bone loss, mean £ SD

*Different from ideal alignment, P <0.05, based on analysis of variance.

"Different from mild crowding, P <0.05, based on analysis of variance.

i Different from moderate-to-severe crowding, P <0.05, based on analysis of variance.
SDifference between the levels of alignment, P <0.05, based on the chi-square statistic.

no), any prophylaxis cleanings in the past year (yes orno),
number of teeth remaining in each anterior arch, and
number of teeth remaining in the whole mouth.

Statistical analysis

All statistical analyses were conducted using software
(version 9.4; SAS, Cary, NC). Analysis of variance with
post hoc Tukey and chi-square tests were used in the
bivariate analysis to identify any statistical association
between baseline characteristics and malalignment traits
as evaluated by Little’s Irregularity Index and tooth size-
arch length discrepancy. Multivariate linear mixed ef-
fects models were used to estimate the effect of incisor
irregularity and crowding (Little’s Irregularity Index
and tooth size-arch length discrepancy) on the progres-
sion of periodontitis (sum of PPD in millimeters and
number of teeth with ABL) in each arch. Correlated

April 2018 » Vol 153 » Issue 4

outcome data were controlled for by using a repeated-
measure model with an autoregressive within-subject
correlation matrix and a time factor (examination cycle)
to cluster the observations. Confounders were included
if they were signi cant at a 0.05 level or if they altered
the coef cient of the main variable by more than 10%
when the main association was signi cant. Statistical
significance was evaluated at the 0.05 level.

RESULTS

The unit of analysis was each anterior sextant sepa-
rately (anterior maxillary arch and anterior mandibular
arch). For all 4 predictors, in general, participants were
self-motivated and healthy white men in their sixth
decade, mostly college educated, with an income cate-

gory between $15,000 and $24,999; and had no smok-
ing habits, fairly adequate flossing and brushing
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Table IV. Distribution of mandibular incisor irregularity by selected characteristics of the study participants at base-
line (n = 408)

No-to-mild: Moderate: Severe:
=0 but <4 mm =4 but=6 mm >6 mm
Characteristics (n = 205) n=132) m=171)
Age (y), mean = SD 50.0 * 7.7 50.5 + 7.7° 493+ 7.6
Number of teeth remaining, mean = SD 244 + 2.8 24.5 £ 3.1 24.7 + 2.8*
Number of medications used, mean = SD 1.5+ 1.5 1.5+ 1.4 15+ 1.5
Baseline income (%)’
=$14,999 30.9 38.7 36.9
$15,000-$24,999 49.3 50.8 48.1
>$25,000 19.9 10.5 15
Educational level (%)’
High school or some college 29.8 25.0 23.5
College graduate 70.2 75.0 76.5
Smoking status (%)*
Nonsmoker 65.4 70.5 73.0
Smoker 34.6 29.5 27.0
Flossing frequency (%)’
Never 47.3 40.2 42.2
At least once a month 52.7 59.8 57.8
Brushing frequency (%)
Once aweek or less 36.8 39.4 38.8
Twice a week of more 63.7 60.6 61.2
Saliva (%)
Limited 18.5 17.4 19.4
Copious 81.5 82.6 80.6
Prophylaxis in past year (%)’ 65.4 75.8 69.9
Gum treatment in the past year (%) 6.8 7.6 7.1
Mandibular anterior plaque index, mean = SD 1.1+ 3.71 11.9 + 3.2 12.6 = 3.2
Mandibular anterior calculus index, mean * SD 9.3 *+ 4.7 9.6 = 4.5 10.5 * 4.3%
Mandibular anterior mobility, mean £ SD 0.2 = 1.1 0.4 = 1.3* 0.3+ 1.31
Mandibular anterior sum of PPD, mean = SD 1.2+ 24 1.4 £ 2.9% 1.5 £ 2.9%
Mandibular anterior sum number of teeth with bone loss, mean = SD 3.0+ 2.3 3.6 = 2.1% 3.4 + 2.3

*Different from no-to-mild category, P <0.05, based on analysis of variance.
"Different from moderate category, P <0.05, based on analysis of variance.
"Difference between the levels of alignment, P <0.05, based on the chi-square statistic.

practices, copious amount of saliva, and high prophy-
laxis treatment in the past year. Anterior sum plaque

and calculus scores were higner m the mandibular ante-
riorarch (11.6 £ 3.4 and 9.7 * 4.5, respectively) than in
the maxillary anterior arch (7.4 = 3.6 and 3.8 = 4.3,
respectively). Anterior mobility scores were higher in
the anterior maxillary arch (0.7 = 1.7) than in the ante-
rior mandibular arch (0.3 = 1.3).Periodontal health out-
comes in the anterior maxillary arch showed the
following variations: the sum of the PPD varied from
0 to 18 mm (mean, 1.9 * 3.5 mm), and the sum number
of teeth with ABL varied from O to 6 (mean, 2.0 = 2.2).
Periodontal health outcomes in the anterior mandibular
arch showed the following variations: the sum of the
PPD varied from 0 to 17 mm (mean, 1.4 * 2.8 mm),
and the sum number of teeth with ABL varied from
0 to 6 (mean, 3.2 * 2.3). Baseline characteristics by
crowding and irregularity status of the study sample
are given in Tables 1 through V.

American Journal of Orthodontics and Dentofacial Orthopedics

Repeated-measure mixed effects linear multivariate
models of the longitudinal association between peri-
odontal disease outcomes (sum of PPD and sum of the
number of teeth with ABL) and maxillary incisor crowd-
ing and irregularity status are summarized in Tables V
and VI. After controlling for related covariates,
compared with ideal alignment, the results showed
that maxillary anterior arches with incisor crowding
and spacing had a significantly greater mean sum of
anterior PPD (B, 0.70 mm; 95% Cl, 0.20-1.21; and B,
0.49 mm; 95% Cl, 0.06-0.91, respectively) (Table V).
Maxillary anterior arches with incisor crowding and
spacing were not significantly associated with sums of
the number of teeth with ABL (Table V). Maxillary ante-
rior incisor irregularity was not significantly associated
with the sum of the PPD or the sum of the number of
teeth with ABL (Table V1).

For the analysis of the association between peri-
odontal disease outcomes (sum of PPD and sum of the
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Table V. Unadjusted and adjusted mixed effects estimates and 95% confidence intervals of the association between
maxillary incisor crowding and anterior sum of PPD and the number of teeth with ABL (n = 400)

Crowding status beta estimate (95% CI)

Categorical variables

Spacing Ideal Crowding
(n=192) m=117) (n=91)
Periodontal disease outcome Unadjusted Adjusted Reference Unadjusted Adjusted
Anterior maxillary sum of PPD  0.84" (0.34-1.34) 0.49" (0.06-0.91) 0 0.98" (0.39-1.57) 0.70% (0.20-1.21)
Anterior maxillary sum number  0.01( 0.34to0 0.36) —0.00(=0.31to 0.30) 0 0.15(=0.27t0 0.57)  0.11(=0.25 to 0.48)

of teeth with bone loss

*P <0.05.

fModel adjusted for age, maxillary anterior plague score, maxillary anterior calculus score, maxillary anterior mobility score, college education (yes/no),
smoking (yes/no), flossing (never/ever), brushing (=1 time a day/ =2 times a day), prophylaxis treatment in thelast year (yes/no), gum treatment in thelast
year (yes/no), baseline income (low, =$14,999; middle, $15,000-$24,999; high, =$25,000), and number of remaining teeth in the anterior arch.

Table VI. Unadjusted and adjusted mixed effects estimates and 95% confidence intervals of the association between

maxillary incisor irregularity and anterior sum of PPD and number of teeth with ABL (n = 400)

Irregularity status beta estimate (95% CI)

Categorical variables

No-to-mild Moderate Severe

mn=272) (n=81) n=47)
Periodontal disease outcome Reference Unadjusted Adjusted* Unadjusted Adjusted*
Anterior maxillary sum of PPD 0 0.25( 0.29t0 0.79) 0.06 ( 0.39t0 0.52) 0.13 ( 0.50t0 0.84) 0.21 (—-0.37 to 0.79)
Anterior maxillary sum number 0 0.17( 0.21t0 0.54) 0.07 ( 0.25t0 0.41) 0.20 ( 0.28t0 0.67) 0.14 ( 0.27 to 0.56)

of teeth with bone loss

*Model adjusted for age, maxillary anterior plaque score, maxillary anterior calculus score, maxillary anterior mobility score, college education (yes/
no), smoking (yes/no), ossing (ever/ever), brushing (=1 times a day/=2 times a day), prophylaxis treatment in the last year (yes/no), gum treat-
mentin the last year (yes/no), baseline income (low, =$14,999; middle, $15,000-$24,999; high, =$25,000), and number of remaining teethin the

anterior arch. Cl, con dence interval.

number of teeth with ABL) and mandibular incisor
crowding and irregularity status, the repeated-measure
mixed-effects linear multivariate models are given in

Tables VIl and VIII. In general, the association between
periodontal disease outcomes was more distinct in the
mandibular arch than in the maxillary arch. After
controlling for other confounders, compared with ideal
alignment,Gmildincisor crowding in the mandibular
arch was significantly associated with a greater anterior
sum of the PPD (B, 0.47 mm; 95% Cl, 0.01-0.93).

Although the beta coef cient for moderate-to-severe
incisor crowding in the mandibular arch was the same
as in the mild group, the statistical signi cance was
borderline (B, 0.47 mm; 95% CI, —0.02 to 0.96)
(Table V11). Multivariate analysis controlling for other
confounders showed that mild and moderate-to-severe
incisor crowding in the mandibular arch had signi cant
positive associations with the sum of the number of teeth
with ABL, compared with ideal alignment (B, 0.45 teeth;

April 2018 » Vol 153 » Issue 4

959% C1, 0.08-0.82; and B, 0.45 teeth; 95% (1.0.13-0.83,
respectively) (Table V11). When we analyzed incisor irreg-
ularity in the mandibulararch, compared with no-to-mild
incisor irregularity, the adjusted model showed that se-
vere incisor irregularity was signi“cantly associated with
a greater anterior sum of the PPD (B, 0.94 mm; 95% Cl,
0.50-1.38) (Table VI11). The repeated-measure mixed-ef-
fects ABL linear multivariate models in the anterior
mandibular arch also indicated that, compared with no-
to-mild incisor irregularity, moderate incisor irregularity
had a significantly higher sum number of teeth with
ABL (B, 0.34 teeth; 95% Cl, 0.06-0.62) (Table V111).

DISCUSSION

To the best of our knowledge, this study is the first to
rigorously test the longitudinal association between incisor
crowding and irregularity with per-arch anterior-specific
periodontal disease outcomes (anterior sum of PPD
and sum number of teeth with ABL). Many studies have
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tested the association between incisor crowding or irregu-
larity with several periodontal disease outcomes using an
arch-specific analysis, but they often used invalid or
unreliable methods to measure incisor crowding and
irregularity.™*'" "' Some investigators even used
composite measures that combined incisor crowding
and irregularity into 1 index, which may introduce
misclassification bias resulting from differences between
crowding and irregularity from a theoretical and
clinical prospective.™'" Furthermore, the definitions of
periodontal disease were often ambiguous and invalid,
thereby hindering the ability to compare our results with
previous studies.

We found that maxillary anterior spacing was asso-
ciated with a significant increase in PPD in the anterior
maxillary arch: this agrees with a cross-sectional
study.” When we considered maxillary crowding, our
study is the rst valid demonstration that maxillary
anterior crowding is signi” cant]y assomated with a
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Table VIIl. Unadjusted and adjusted mixed effects estimates and 95% confidence intervals of the associations be-
tween mandibular incisor irregularity and anterior sum of PPD and number of teeth with ABL (n = 408)

Irregularity status beta estimate (95% CI)

Category
No-to-mild Moderate Severe
(n = 205) mn=132) m=71)
Periodontal disease outcome Reference Unadjusted Adjusted Unadjusted Adjusted
Anterior mandibular sum of PPD 0 0.02( 0.40to 0.44) -0.04( 0.40to 0.32) 0.97" (0.45-1.49) 0.10" (0.02-0.19)
Anterior mandibular sum number 0 0.32% (0.02-0.63) 0.34%(0.06-0.62) 0.07 (-0.30t0 0.44) 0.05(-0.01t0 0.11)

of teeth with bone loss

*P <0.05.

fModel adjusted for age, maxillary anterior plaque score, maxillary anterior calculus score, maxillary anterior mobility score, college education (yes/
no), smoking (yes/no), flossing (never, ever), brushing (=1 times a day/=2 times a day), prophylaxis treatment in the last year (yes/no), gum treat-
mentin the last year (yes/no), baseline income (low, =$14,999; middle, $15,000-$24,999; high, =$25,000), and number of remaining teethin the

anterior arch.

Our sample of participants exhibited much more
distinct localized periodontal disease progression in asso-
ciation with crowding or irregularity in the mandibular
incisor area. This finding has several reasons: (1) our sam-
ple had much more severe crowding and irregularity in the
mandibular incisors; (2) the bone plate is thinnest in this
area, particularly on the labial surface”; (3) in this area,
thinbone is often manifested as incomplete bony coverage
(fenestration and dehiscence)'"; (4) higher prevalence of
root proximity was previously noted in the mandibular in-
cisors,m‘“—' which is a confirmed local risk factor for
periodontal disease progression in the same dental
longitudinal study data source”; and (5) the location of
the mandibular incisors opposing the opening of salivary
gland ducts may increase local inflammatory responses. '
We report the rst signi cant positive associations be-
tween mandibular incisor crowding (mild or moderate-
to-severe) and PPD and ABL. Other studies investigating
these associations were cross-sectional, used composite
periodontal disease indexes, and questionably acceptable
crowding measurements.'* ' Other than a short
longitudinal study'® with several limitations, including a
short follow-up period, a small sample size (n = 50),
lack of accounting for attachment loss, and use of neither
reliable nor validated methods in measuring irregularity,
this study is the rstto demonstrate signi cant positive as-
sociations between mandibular incisor irregularity (moder-
ate or severe) and both PPD and ABL. With regard to
pocket depth in particular, 3 cross-sectional studies™"'-'?
agreed with our signi cant positive ndings, whereas 2
studies' ™'® disagreed. Furthermore, 1 cross-sectional
study"-' examining the association between ABL and
mandibular incisor irregularity reported a similar signifi-
cant positive relationship, whereas another cross-
sectional study of children did not.'*

April 2018 » Vol 153 » Issue 4

The strengths of our study include the use of
repeated-measure data with comprehensive dental ex-
aminations, many participants, long follow-up, and
rigorous longitudinal statistical testing (adjusted mixed
effects linear models). However, this study had several
important limitations. The generalizability of the re-
sults of this cohort studyislimited because most partic-
ipants were white men, thereby limiting the ability to
examine the effects of sex and race or ethnicity. In
both arches, the severity of crowding was not great;
this restricted our ability to observe the effect of severe
crowding (>5 mm) on periodontal disease outcomes.
Furthermore, our data did not include information
regarding clinical attachment loss. Despite that, our
analyses included 2 parameters (PPD, and ABL) that
are considered adequate to define periodontal disease
progression. ™ Underestimation is predicted in peri-
odontal disease outcomes because our participants
were limited to those who attended at least 3 triennial
follow-ups, indicating that they may have had a greater
interest in their oral health. Using a method founded by
Dietrich et al,*' PPD values were imputed from the
midpoint of the original interval maximum pocket
depth variable (score 2, 4 mm; score 3, 6 mm). These
midpoint values are appropriate clinical assumptions
(not true values) that correspond to the level of peri-
odontal disease originally coded in the interval variable
(mild periodontitis, 4 mm; moderate-to-severe peri-
odontitis, 6 mm). ™ This statistical method is acceptable
and frequently used toresolve the aggregationissues in
data analysis.1I In this study, ABL was reported as a
percentile variable rather than as a millimeter change.
This factor did not allow us to see much change in
the ABL variable, compared with the millimeter changes
in PPD.
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CONCLUSIONS

This study is the first to provide evidence that certain

malalignment traits (maxillary incisor crowding, maxil-
lary incisor spacing, mandibular incisor mild crowding,

mandibular

incisor moderate-to-severe crowding,

mandibular incisor moderate irregularity, and mandib-
ular_incisor severe irreqularity) are risk factors in peri-

odontal disease progression. General dentists should
inform their patients about the impact of incisor mala-
lignment (incisor crowding and irregularity) on peri-
odontal health and provide appropriate orthodontic
referrals. This study should also have a future impact
on the practice of orthodontics from providing esthetic
and functional treatments to engaging in preventive
treatments by alleviating incisor malalignment.
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Eruption of teeth into crowded
position, loss of attachment,
and downgrowth of subgingival
plaque

Dr. Waerhaug

Jens Waerhaug
Oslo, Norway

The role of crowded teeth in the etiology of attachment loss was studied in thirty teeth
extracted for orthodontic reasons from eight children 12 to 13 years of age. Following
extraction, the teeth were stained in a 1 percent solution of water blue and examined
under the stereomicroscope. In one third of the thirty teeth, a 0.9, 2.0, and 3.5 mm.
loss of attachment was observed on surfaces adjacent to which another tooth had
erupted into an extremely crowded environment. On the same surfaces, subgingival
plaque had grown down to the area of the cementoenamel junction. The premature
loss of attachment was assumed to be mediated by collagenase derived from the
regressing dental organ or from the junctional epithelium surrounding the erupting

teeth. The premature downgrowth of subgingival plaque to the area of the
cementoenamel junction was facilitated by the development of ar irregular contact line |

@Tthindhe interdental papilla, rather than a coniact poimhe papilla.

Key words: Crowding, loss of attachment, subgingival plaque, periodontics

There are different opinions regarding the relationship between crowding of
teeth, plaque, and gingival condition as well as destructive periodontal disease.! At least
one report® has demonstrated a small but convincing correlation between malalignment
and loss of attachment in 19- to 21-year-old men, but the report gave no clue to as to what
had caused the destruction of the periodontal fibers.

The purpose of the present study was to determinelwhy jattachment is lost more rapidly
adjacent to teeth in a crowded position than adjacent to normally aligned teeth.

Material and method

The observations were made on twenty-eight first premolars and two lateral incisors
which were extracted in conjunction with orthodontic treatment in eight children aged 12
and 13 years. One or more weeks before the extractions all children had been given oral
hygiene instruction, and immediately prior to the extractions the level of the gingival
margin was marked on the tooth surface. The extracted teeth were rinsed in running water,
stained for 10 minutes in a 1.0 percent solution of water blue, rinsed for another 10
minutes in running water, air-dried, and examined under the stereomicroscope at a mag-
nification of X 10 to x40.%

From the Department of Periodontics, School of Dentistry, University of Oslo.
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Table |. Distribution of surfaces with loss of attachment on the twenty-eight first premolars and
the two lower lateral incisors included in the material

Surface Total No. No. with loss of attachment
Buccal 30 0

Distal 30 0

Lingual 30 0

Mesial 30 3

Total 120 3

*The areas of lost attachment, in square millimeters, were 0.9, 4.4, and 12.25, respectively.

Table . Distance from plaque (or, in the absence of plaque, the gingival margin) to the
cementoenamel junction on the various surfaces of the thirty teeth included in the material

Surface No. Average (mm.) distance Range
Buccal 30 2.4 mm L.l —5.0%
Distal 30 2.5 mm 22-35
Lingual 30 2.5 mm 1.8 — 4.6*
Mesial 30 2.4 mm —~0.57t — 3.4

*The high maximum distance is due to the fact that some of the premolars had only recently broken through.
tThe negative sign signifies that the plaque had migrated below the cementoenamel junction in one case (Fig. 3,
left). In the other two cases with loss of attachment, the plaque was found 0.2 and 0.4 mm. above the same
reference line.

Observations

Clinical examination on the day of extraction revealed only minor amounts of visible
plaque and basically healthy gingival conditiens in all cases.

Loss of attachment or no loss of attachment was determined on the basis of the
presence or absence of periodontal fibers attached to the cementum below the borderline
of the enamel of the extracted teeth (Fig. 3, left and right). In Table I it may be seen that
loss of attachment occurred on three of the 120 surfaces, and the areas of lost attachment
were 0.9 by 1.0 mm., 2.0 by 2.2 mm., and 3.5 by 3.5 mm., respectively.

There was no subgingival plaque in 117 of the surfaces and the distance from any
supragingival plaque to the cementoenamel junction varied between 1.7 and 5 mm. (Table
IT). Subgingival plaque had developed on three surfaces, and in one case it had even
migrated below the cementoenamel junction (Fig. 3, /eft). In the remaining two cases, the
plaque was found 0.2 and 0.4 mm. from the same reference line.

The loss of attachment and the downgrowth of subgingival plaque occurred on the
same three teeth (two first premolars and one lateral incisor); common to all three teeth
was the fact that a neighboring tooth (two second premolars and one canine) had erupted
into a space that was altogether too narrow, with the consequence that a highly unfavor-
able contact relationship had been established (Figs. 1 and 2).

One of the patients with loss of attachment (the case shown in Figs. 2 and 3) was
recalled 3% months after extraction of the first premolars. There were no visible signs of
gingivitis around any of the teeth, but probing of the pocket on the mesial surface of the
lower first molar caused more than usual bleeding and pain. In the corresponding area the
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B Contact
> —— Where bone

should be

\Bone Support

lost due to

displacement
Fig. 1. Lef(: Schematj drawing to show narmal relationship between front teeth in lower jaw. Contact
poinf above tip|of|papi||a.|Right: Irregular contact relationship as existing between just erupted canine
and lateral incisor mentioned in text. Rather than a contact point above the tip of the papilla, there was a
contact line between the teeth from the gingival margin to the alveolar crest, leading to a split papilla.

Fig. 2. Orthopanthomographs showing eruption of lower right second premolar. Left: Contact between
latter and first molar as well as first premolar. Right: During a 10-month period the two teeth have been
forced apart by the erupting second premolar, indicating direct contact between the three teeth.

roentgenograph revealed an angular bone defect (Fig. 4, left), and the penetration of a
probe 4.5 mm. below the cementoenamel junction verified the loss of attachment (Fig. 5,
right). There was no evidence of loss of attachment on the distal surface of the same tooth.

Discussion

The observation made on the distal surfaces of the two first premolars and the lateral
incisor demonstrated that the eruption of a tooth into a very crowded environment may
create two basically different conditions on the neighboring teeth: (1) a premature loss of
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Fig. 3. Left: Photograph of distal surface of first premolar shown in Fig. 2. There is a 3.5 by 3.5 mm. loss
of attachment below the cementoenamel junction (CEJ), and plaque has grown 2.5 mm. below gingival
margin and 0.5 mm. below CEJ. Right: Mesial surface of same tooth. Between this surface and the
distal surface of canine contact relationship had been fairly normal. C.P., Contact point above papiila
and supragingival plaque 2.6 mm. above CEJ.

attachment and (2) a downgrowth of subgingival plaque to the area of the cementoenamel
junction.

The roentgenographs shown in Fig. 2 may give the clue to an understanding of the
pathogenesis of the premature loss of attachment. Because of the lack of space, the crown
of the erupting second premolar was, at an early stage, forced into direct contact with the
roots of the first premolar and the first molar (Fig. 2, left), and this contact was maintained
during the following 10 months (Fig. 2, right). The spatial relationship between the two
premolars during this critical period is delineated in Fig. 4, right. It is quite obvious that
the periodontal fibers must disappear in the area of direct contact between the two teeth. In
the case shown in Fig. 3, left, however, the fibers were lost in an area 3.5 mm. wide.
Furthermore, the attachment fibers were lost to a distance of 3.5 mm. below the deepest
point of the subgingival plaque, and this is at least 2 mm. farther than subgingival plaque
is known to cause loss of attachment under normal conditions.* > Therefore, the destruc-
tion of the collagen fibers must have been mediated by factors other than bacterial
inflammation, and there is good reason to believe that it was caused by enzymes derived
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FIRST PREMOLAR

it

Fig. 4. Right: Schematic drawing to delineate contact relationship between crown of erupting second
premolar and root of first premolar (Fig. 2, left and right} during interval when premature loss of
attachment took place (Fig. 3). Left: Contact area seen in the horizontal plane to show how junctionai
epithelium surrounding erupting second premolar has come into contact with peridontal fibers of first
premolar.

from the regressing dental organ or from the junctional epithelium surrounding the erupt-
ing second premolar as suggested in Fig. 4, left. Such an interpretation would be in
agreement with basic research on the collagenase activity in gingival epithelium.%#

The highly irregular contact relationship between the crowded teeth (Figs. 1 and 2)
may give the clue to an understanding of the very rapid downgrowth of subgingival
plaque. Thus, rather than a contact point above the tip of the papilla (Fig. 1, lefr), a more
or less continuous contact line had been established with the papilla, splitting it in two
(Fig. 1, right), and in this locus minoris resistentiae the antibacterial defense mechanism
had been interfered with.

An enzyme-mediated loss of attachment alone would probably be of no clinical sig-
nificance because it would be limited to the area of contact with the junctional epithelium.
The real hazard to the longev1ty of the tooth is created by the presence of subglnglva]
should be located supragmglvally at a distance of 2.5 mm. or more above the same base
line (Fig. 3, right). One major diagnostic problem is that subgingival plaque does not give
visible symptoms of marginal gingivitis which can call the attention of the clinician to the
unfavorable condition.® Therefore, the subgingival plaque is likely to remain undisturbed
by scalers until it has advanced to the stage where it will continue the enzyme—mediated?
loss of attachment.

Thus, a combination of enzyme-mediated and plaque-mediated lysis of the periodontal

bers may havebekn mespansibledfoptholoss ofhatthchinett oBsekedNn QA e Toariold

CANNOT BE
CLEANED EVEN
BY A HYGIENIST
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Fig. 5. Radiographs of second premolar and first molar 32 months after extraction of first premolar
shown in Figs. 2 to 4. Normal contact relationship has been attained by orthodontic treatment. Condi-
tions on mesial surface of first molar during eruption had probably been similar to those on distal
surface of first premolar (Fig. 3). Left radiograph shows angular bone defect facing mesial surface of
first molar. Right radiograph shows probe inserted 4.5 mm. below cementoenamel junction, indicating
loss of attachment of same magnitude as seen in Fig. 3. (Roentgenographs slightly retouched to bring
out contrast in reproduction.)

men.2 The same combination may also be partly responsible for the early bone resorption
adjacent to lateral incisors and first molars in cases diagnosed as juvenile periodontitis.?

The observations made in the case shown in Fig. 5 may serve as guidelines for making
an early diagnosis: (1) More than normal bleeding and pain on probing suggest the
presence of subgingival plaque. (2) An angular bone defect facing a suspected tooth
surface suggests loss of attachment (Fig. 5, lefi), and the suspicion may be verified by
probing (Fig. 5, right).

If the subgingival plaque is diagnosed at an early stage, steps can be taken to have it
eliminated before it has caused further damage.

Because the present material is highly selected, it does not allow any conclusions to be
drawn regarding the prevalence of the conditions described in the population as a whole.

Because the eruption of teeth into a crowded environment predisposes to premature
loss of attachment on the neighboring teeth as well as to downgrowth of subgingival
plaque, which may cause even more damage in the future [there is a valid indication for |

eliminating the crowding |by orthodontic means| as an integral part of preventive |peri~

odonfics. Due attention should be paid to the gingival and periodontal conditions around

the teeth which already have erupted into a crowded position.
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The relationship between irregularity of the incisor teeth,
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suMmMARY The relationship between irregularity of teeth and periodontal disease was invest-
igated in 201 children aged 11-14 years. The upper and lower incisor teeth were assessed
for spacing, labio-lingual displacement, and mesiodistal overlap al each of the six contact
areas. Plague and gingivitis were assessed atl six sites on each of the four upper and four
lower incisor teeth. There was evidence for a direct relationship between the number of
contact areas with tooth displacement combined with overlap and the number of sites with
gingival rednass (R = 0.25, P < 0.001}, bleeding (R = 0.18, P = 0.01)}, and profuse bleeding
(A=0.25, P=0.001). There was no evidence for a relationship between labio-lingual displace-
ment alone and gingivitis. One-hundred-and-twenty-eight subjects without tooth displacement
combined with incisar overlap had, respectively, 34, 15, and 35 per cent fewer sites with
redness (P < 0.01), bleeding {P < 0.05}, or profuse bleeding (P < 0.01) than the 73 subjects
with overlap. The statistical significance of these differences was unaffected by covariate
adjustment to take accmlnt Df’[he effect on QII'"IQIVIUS of variation in the number of sites with

in these 5 blects The IESL.IH:E mn:llc:atP that nvprlaumnq of mclsortee‘rh is directly related to

gingivitis fand this relationship cannot be explained simply by an effect on oral hygiensl

Introduction

One possible justification for orthodontic treat
ment 13 that irregular tecth are more difficuli
to clean and therelore predisposed to gingivitis,
Howewver, when considering the possible risks
and benehits of orthodontic ireatment. Shaw
et af., (1991) drew attention to the contradiction
in rescarch lindings concerning the relationship
between dental irrepularity and periodontal dis-
guse, Thoey conmsidered that this arose [rom the
difficulty of distinguishing the effect of irregu-
larity from that of other important facrors such
as soctal class, gender, motivation and even toolh-
brushing hand (Addy er of, T988). The main
influcnee of these factors on pingivitis would bhe

"Deceased.

through dillerences in the effectiveness ol oral
hygiene procedures. This view finds peneral
suppart in the literature, for example. Buckley
(1981) Tound that individual tooth irregularicy
had a low, but statistically signilicant correlation
with plaque and gingival inflammation in a group
of 300 teenagers, although he considered that the
likely sequence was that crowded and irregular
tecth Tacililated the secumuolation of bacterial
plaque and then indirectly contributed to gingi-
val inflammation.

Adnamo {1972}, in # study of 154 army recruits,
noted that periodontal disease was worse when
adjacent to malaligned tecth around the maxil-
lary anterior teeth, but the relationship was less
marked in the premaolar areas, He considered that
an association berween malalipnment of teeth
and periodontal disease would be most evident
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in the pregence of uverage rather than exeeption-
ally pood oral hygiene or no oral hygicne. Pre-
suming that the degree of malalignment allowed
‘exceptionally good oral hygicnc’, then cleatly
such a level of plaque control would be con-
sistent with petiodontal health. However, it is
pogsible 10 covisuge malalicniment, speeifically
that resulling in approximated roots, which would
render it extremely difficult if nol impossible to
attain such a high standard of plague control.

In a study of 11-14-year-old children a rela-
tonship beiween both mouth-breathing and lip
coverage of the upper incisor Leeth and gingivids
has hoen demonstrated (Wagaive and Ashley,
1991). Dutta on incisor irregularity were also cal-
lected, but the initial analysis of these datu was
extremely limited. The aim of the present sindy
was Lo carry oul a more detailed analvsis of the
data relating to incisor irrcgutarily and gingivitis,
and (o invesiigate the influence oo this relation-
ship of other factors such as plaque amounl and
both mouth-breathinge and lip coverage of the
upper incisor teeth.

Suhjccts and methods

The subjects were 201 schoolchildren from the
first three ycars of an innercity comprehensive
school. Parental consent liad been olwained for
213 sebjects to ke cxamiocd; five subjecls were
gbsent from school and seven were excluded be-
cause of the presence of orthodontic appliances,
The group comprised 56 females and 115 males
with a mean ape of 12.7 vears (5D - (L9).

Euch subject was assessed by two cxaminers.
The first cxaminer (EW) recorded pingivitis
andt irregularity, and the second (I'PAY assessed
plague aceumulation, a5 well s mouth-breathing
and Tip coverage of the upper incisor teetl, The
mesio-buccal, mid-buceal, and disto-buccal sites
together with the corresponding palatal sites on
each of the eight upper and lower incisor teeth
were assessced in each subjeet, yiclding 48 silcs
per subject. The gingival asscssment included the
recording of the presence or absence of gingival
redness and bleeding on probing (Sidi and
Ashley, F984). Plaque accumulation was assessed
initially using modified Silness and Lie {1904}
critcria where eode 2 (plague visible without

F. I ASHLEY ET AL.

probing) was the maximum scove used, Subge-
quently, all the available plague was collected from
these sites and dry weight estimated {Ashlev
ct af., 1984}, Irregularity was assessed for the three
contact areas of the incisor teeth In each jaw by
recording the amount {(mm} of spacing, mesico-
distal overlap, and labio-lingnal displacement for
cach of the contact arcas using a metal ruler
{Jodd and Lader, 198%). Spacing, displacement,
or overlap of less than 1 mm was not recorded.
Upper lip coverage of the maxillary incisors
was catcgorized using the critcria of Addy ef al.
(1987).

An asscssment of whether the subjects were
predominantly mouth-breathers was made on the
basis of both obseryvation, their response to gques-
tioning, and by the use of a mirror test (Wagaiyu
and Ashley, 1991). The test was carricd oul
by placing a double-sided mirror in a horizontal
position between mouth and nosc., and asking
Lhe subject (0 breathe nommally whilst seaied in a
relaxed upright position.

In the statistical analysis elimical variables such
A8 plague and bleeding on probing, which had
heen recorded ac owo lovels of severity, were
collapsed to ercate dichotomous scores and the
number of sites per subject which were affected
was calculated.

The status oF Lhe six conlacl areas of the vpper
and lower incisor teeth was expressed as the nem-
ber of contact arcas with labio-linpeal displace-
ment with mesiodistal overlap, labio-lingual
displacement without mesiodistal overlap, either
type of confipuration {a combination of the last
twar variables), and finally spacing,

Initizlly, the relationship between clinical vari-
ables was aszessed using Spearman correlation
cocllicients, as 1L wis dillicull to achieve a normal
distribution with vanables representing imegn-
tarity of weth, Subsequently, analysis of variance
was perlormed comparing subjects with and
without mesiodistal overlap for gingivitis using
plague. mouth-breathing, and lip coverage as
covartates. Subjects were also split into thres
groups of approxmately equal size according
to their oral hygicne stats in order o permit
examination of the relationship between incisor
irccgularity and gingvitis in subiects with pood,
moderate, or poor oral hygiene, inally, lieited
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Table 1
invisor tecth: six contact areas assessed (201 subjects),

Mean scores for irrepularity and spacing ol

67

Table 2 Mean scores for plagque and gingivitis around
ncisor leeth: 48 siles sscessed (201 subjects).

Mean Stundand Mean Standacd
desviation deviation
Conlacl arcis with: Murmlber ¢l siles with:
Labio-lingual displacement 1164 1107 Flague FANE LT
with mesiodistal averlap Yisihle plague 408 £.69
Labio-lingoal displucement {301 (1.6 Flayue dry weight () i.63 i.61
withowl mesiodistal overlap
O S[Mcing Munmber of gingival siles with:
Overlap andfor displocement (194 127 Ruidness 10,32 1052
wilthol spocin RBlecding on probing 3,58 11723
Spacing 1L | 22 Frofuse blocding on probiag 2.0 9,78

Table 3 Spearman correlation coefficients: number ol contael arcas with irrepularity or spacing versus gingivitis

seores (201 subjects).

Number of giagival sitzs with

FEedness Bleeding Profuse bloeding
Sumber of contact arzas with:
Labio-lingual displacemert with mesiodistal overlap 0, )5use INESE 2gume
Labicelinzual displacement withowo mesiodistal overlap or spacing .0 .01 L
Onverlup andior tisplicement without spacing (1322 . 15% 01,1 g
Spacing —0 16 ) PR s

P2 05 FEP = QU P < D00,

analysis was carried ouar for the upper and Tower
incisor sites separately. FExaminer reproducibility
was assessed by repeating the examination of 16
randomly selected subjects aller the completion
of the main study.

Kesults

Seventy-three of the 201 subjects had one or more
incisor tecth contact areas with labin-lingual
displacement and mesiodistal overlap, 41 had
displacement withoul overlap or spacing, 97 had
overlap andior displacement without spacing,
and 77 had spacing, The mean values for irreg
ularity and spacing arc presented in Table 1. and
for plague and gingivitis in Table 2.

hetween the number of giles with lahio-lingual
displacement combined with mesiodistal overlap
and pingrvitis. but there was no evidence for a
relationship between labio-lingual displacement
and gingivitis if mesiodistal overlap was absent.

The pattern of correlation observed between
irregularity and gingivitis { Table 3} indicated a con-
sistent, statistically significant, dircel relationship

There was still evidence ol a statstically significant
direct relationship between the number of siles
with irregularity of any kind and gingivitis, but
the level ol statistical sigmicance was reduced in
comparison with consideration of sites with labio-
lingual displacement combined with mesiodistal
overlap, There was a statistically significant inverse
relationship between the number of sites with
spacing and the number of sites with bleeding
(0.01 = P = 0.001). but not with the number ol
sites with gingival redness.

As expected, the three measures of plague
showed statistically significant positive corrcla-
tions with gingivitis (Table 4), but there was no
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Table 4 Spearman correlation coefficients for all incisor sites: plague versus gingivitis and plagque versus

crowding or spacing (201 subjocis).

Kurnber of sites with Pagque dry

Mlague Visible plague weizht
Mumber of gingival sites with:
Fodness (1 a5k (53w (5
Bleeding on probimg (1,30 -k (5T 0347
Profuse hleeding on probing TESEEL (), 380w0 (1.3 Tam%
Mumber ol contact arcas with:
Labio-lingual cisplaccment with mesiodistal overlap FANS i3 0oy
Labiv-imaual cisplacement withonil inesiodistal overlap or spacing L0% L1100 —[L0H
Orverlap andfor displacement without spacing [L.035 —.i —0,04
Spacing -2 0.12 (.05
el L
evidence in these subjects of any relationship e

between irregularity and plaque. Notwithstand-
ing, it was considered important 1o determing
whether variations in gingivitis duc o plague
were contributing to the relationship observed
between labio-lingual displacement combined
with mesiodistal overlap and gingivitia.

The 128 subjects without displacement com-
bined with overlap of incisor teeth had respect-
vely, 34, 15, and 35 peor cont fewer siles with
redness. blecding, or profuse bleeding than the
73 subjects with both displacement and overlap

RpreAnsienetaeth b TR 8T
istical significance of these differences was unaf-
fected by covariate adjustment to take account

of any influence of variation in the number of
sites with plague or gingivitis. Further covariate

WG (VT VT X o AN T T ORI I EER R
tion dug to mouth-breathing and lip coverage
was also carried out resulting in £ values of 5.41
(P =0.02) for siles with redness, 2.19 (P = (L14)
for sites with bleeding, and 4.53 (£ = 0.04) [or
sites with profuse bleeding.

The subjects were then split into three groups
of approximately cqual size according to their
oral hyvgiene status (Table 5). A trend to an
increase in the number of sites with displacement
combined with overlap was noted as the groups’
plague scores increased, but there were no stat-
istically significant differcnces belween thess

number of sites
&

it
]
]
NO O NO O NO O
. profuse
redness bleeding bleading
AHOVA 8495 5.56% 9,60
COA adjustedd e - s
o plaguo B.T3 4.58 3.7%
COVA adjustend
for plague, lip . -
e it 541 219 4.53
maullibreathing

" 05 " p=0.01

Figure 1 Bar diagram showing mean number of sites with
redness, bleeding, vrprofuse bleeding for 128 sulyjecis with-
oul labio-lingual displacement combined with mesiodistal
overlap (no incsor everlap, MO and 72 subjects wilh thiy
conditiom {incisor overlap, O) al one or inore  incisor
contacts. Bars represent standard errors of the mean. ‘lable
shorves varinnce rabios (F values) Tor the differences bebween
aroups by analvais of variance (ANOWYA) and analvsis with
covaritie adjustmoent {COWA ).
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Table 5 Mean scorcs (513} for displacement with ovetlap and gingivilis in subjeets categorized according

10 plaque amount: group 1: 012 sites with plaque (n =

64): group 2 15-26 siles (7 = 6Y), vroup 3: =26 sileys

(n =68
Group | Giroup 2 Ciroup 3 P ouylus®
MWoumbt ol contact sroas with 0.4g n.67 075 035
shisplucement combined with overlap (1.34H) {10} 121}
Mumher of gingival sites with:
Eodness an .48 17.55 <1
(e B {847} (1094}
Bleeding on probing 1243 2344 2841 <101
(.76 [ 1056} 1123
Prolusy Blecding on probing 25 7.%3 13.78 <KH
(5.61) {£.65) (a7

*-value relaved tu averall analysis of vatiance between groops.

Table 6 Sprarman correlation coefficients: irrogularily versus pingivilis according o oral hyglene group:
graup 1: 0-12 sites with plaque (# = 64); group 2t 13-26 sites (# = 69% geoup 31 =26 sites (# = 65).

Number of coniael areas with displacement cambined
with overlap versus mumber of ainpival sites with:
Boclness
Bleeding on probing
Profusc bleeding on probing

Liroup Giroup 2 Growp 3
Gropoad Moderale Poor
{OH OH OH
.18 {.26* 0.2a#
106 012 [1.37%=
15 25+ f.3]%=

P < 05 ¥R 001

Table 7 Spearman cerrelation cocllicients: upper and lower incisors sites with displacement combined with

overlap versus pingivitis scores (201 subjects),

Labio-lingual displacement with mesiodistal overlap: Redness Bleeding Profuse bleeding
Lipper incisors 17+ N 0.2]e#
Lowcr incisors 019 .09 Q22=~

P Q05 P < 001

proupd. Nol surprisingly there were large, stat-
istically significant differcnces in pingivits be-
tween these groups,

A statistically significant relationshipy was ob-
seived between the number of gites with displace-
menl combined with overlap and gingivitis in the
moderate and poor oral hygiene groups, cspeei-
ally the fatter {lable 6).

There was no evidence of a relationship in
lhe subjecls categoriced as having pood oral
hivgiene.

Finally, the data for the upper and lower in-
visor leeth were analysed separately {Table 7).
The pattern of correlation observed was similar
1o that scen for upper and lower incisars com-
bined {Table 3}.
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Reproducibility assessment based on the re-
examination of 16 subjecls approximately 3
months kaler indicated good agreement for both
the number of sites with displacement and over-
lap, and sites with displacement alone, Cohlen's
Kappa being 0.7 {Bulman and Osborn, 1959},
Eeproducibility data for the other measurements
have heen published (Wagaiyu and Ashley, 1991},

Dhisenssion

The results of the present study suppurl the
concepl that there is an association between the
presence of irregular inclsor teeth and gingivitis,
This relationship was more evident for mcisor
irregularity manilested by labio-lingual displace-
ment with overlap rather than labio-lingual
displacement without overlap. It is likely that the
combinuiion of displacement and overlap would
have a more adverse effect on the ability to clean
the approximal tooth surfaces than labio-lingual
displacement alone and this might explain this
finding. Such an explanation would also be
consistent with the finding that spacing was
associated with better gingival health in these
11-14-year-old schoolehildren. 1L is mteresting to
notc that there is no evidence of a similar rela-
tionship in adults {Ternberg ef o, 1983; Artun
and Ostcerherg, 1987)

Association does not infer causation and it
might be argued that the presence of irregular
tecth in 11-14-year-old subjects when orthodon-
tic cire 15 avaitable could be indicative of a low
level of dental awareness, which in (urn might be
accompanicd by a less enthusiastic approach to
oral hygiene. This did ned appear o be the case
in. the present study #s no relationship was found
between irregularity and cither the sumber of
sites with plagque or the dry weight of the plague
which was collectled from the incisor ieeth. This
finding contrasts with that of some carlicr studics
{for cxample, Alexander and Tipmis, 197;
Buckley, 19%1; Grilfiths and Addy, 1981}, where
statistically signtficant correlations were noted
between crowding and amounts of plague.

This discrepancy may relate to the difforent
methads wsed in the prosent study o asscss
irmepulatity and plaque, and to the fact that the
Investigation was limited to the incisor tecth.

I P ASIILEY ET AL

MNevertheless, both irregularity  and  plague
cinrelated separately with gingivitis. The ooly
evidence in the present study for an etfect of
irreputarity on plaque accumulation came from
the cateporization of subjects into three groups
aceording 1o orgl hygiene status (Table 5) when a
trendd lor incisor overlap (o be least prevalent in
subjects with the lowest plaque scores was noted.
If the relationship between irregularity and
gmgivitis is not secondary o a relationship be-
tween itregularity and plague another cxplana-
livn is required. One possibility is that ingisor
overlap has an effect on the shape and size of
the pmegval Gsgues, in purtcular their thickness,
Waerhaep (1979} put forward the concept of a
limited zone of destruction in the gingival con-
neetive tissue in relation to adjacent plague de-
posiis. it is possible that when overlapped teeth
reselt in a very ‘thin' gingival tissuc, especially
interdentally, plaque deposits on one teoth
surfuce may result in gingival inflammation at
mere of the adjacent sites than would have heen
the case if no overlapping was present and the
gingival tissues were ‘thicker’. It should also be
remembered that such irrcgularity may result in
an inerease in Lhe arca of plaque an the approx-
imal sutfaces which would not oniy be naccess-
ible to (ooth brushing, but alse to asscssment,
using the methods employed in the present
study. In addition, variations in the composition
of plaque rather than the amount of plague may
also have contributed to the present findings.
The results do not suggest that lacisor overlap
1% associalcd with gingivibis in the absence of
plague as there was no evidence of siatistically
significant relationships between irrcgularity and
pingivitis in the subjects who were calegorized us
having good oral hygiene. However, there was a
relationship botween irrcpularity and gingrvitis
not only, as expected, in subjects with moderate
oral hygiene, bat also in subjects with poor oral
hygicne (Table 6). This appoars to contradict
Ainumo’s {1972) suggestion that when oral
hygiene was poor or non-existent, an association
belween malaliyoment and gingivitis would be less
likely to be revealed. However, in the poor oral
hygicne group (Table 5, Group 3) thers was con-
siderable varation in (ke number af sites with
pingivitis, whersazs Ainamo found that in his
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subjects the pluque and ginpivitis scores ap-
proached maximum values around the posterior
eelh in all subjects, reducing the possibility of
finding ditferences associalcd with malalipnment.
It is interesting Lo nale that Behlfelt e af. (1981}
who compared normal and malaligned tecth
within the same subjects found thal plaque and
gingivitis were more widcspread around mal-
ahpned upper lateral ipeisors and lower second
premolars than around contralateral teeth well
positioncd within the dental arches. They consid-
vred that their subjects were of “averape® oral
hyrene.

Mouth-breathing and lip coverage of the up-
per incisor teeth are two factors which have been
shown to be associatcd wilh gingivitis in the pres-
gnt subjects, in particular at sites around the in-
cisor teeth (Wagaiyu and Ashlcy, 1991). Analysis
of the data using these factors as covariates re-
duced, but did not eliminate, the statistical signi-
ficance of the mean differcnecs seen in gingvilis
between subyjecis with and wilhout overlap of
incisor teeth, 1 s recognized that asscssment of
mouth-breathing is difficult. However, the exam-
incr in the present study had routinely asscsscd
meuth-breathing clinically for over 30 vears.

The reduction in statistical significance seen as
a result of using mouth-breathing and hp cover-
ape a5 covariates is consiglent with the eatlier
finding of lacobson and Linder-Aronson (1972)
who reported that there was a correlation be-
tween crowding and gingivilis in 55 children who
were molth-bredthers which was not apparent in
4i} children who were nose breathers.

1t should be stressed Lhat the present study
was 0ot concermned wilh periodontitis and in view
of the known variation in snsceptibility 1o perio-
dontitis in subjects with ginpivitis {Loe et af.,
1986 it would be difficult to establish whether
the relationship observed hetween incisor irregu-
larity and pingivitls would be translated t© a
relationship with perindontitis in adult life. The
question arises: igit reasonable to use the present
results Lo support the case for orthodontic treat-
ment to improve periodontal health in the ab-
scrce of such informaton? Incisor imegularity was
not usseclated with significant gingival inflanma-
tion in the subjects with pood oral hygienc.
but for many subjects il is diflieult (o achieve

!

consistently good oral hygicne m the long-lerm
for a varcty of reasopns, These results suggest
that most patienls would bave less gingival
inflammation if they did not have overlapped
incisors. In addition. the fact that part of the
relationship  between incisor crowding and
gingivitis appeared to be independent of variations
attributable to our assessment of plaque, mouth-
breathing, or lip coverage, suggests that further
work on the exact mechanisms underlying the
relationship of erowding and gingivitis s required.
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ADULT ORTHODONTICS

Marvin C. GorpstEIN, D.D.S., ATLANTA, GA,

HE past fifty years have been perhaps the most unusual ones in our his-

tory. During that time scientists throughout the world have made vast
strides in every field of endeavor, culminating in our current age of atomic
energy.

Along with this “scientifie revolution” has come an expected change in the
pattern of man’s thinking. With new-found economies, more people have been
able to go to colleges and universities than ever before, and, as a result, more
profound thought, and more people desiring the best in life, have been and
are being produced.

Dentistry, keeping pace with all other branches of science and medicine,
has grown rapidly during the past few years. With the advancement of
dentistry to its present high plane, more demand has been created for ortho-
dontic service for the adult. Now, more than ever before, the adult with
varying degrees of dentofacial deformities presents himseif to the dentist and
earnestly desires to be helped. Now, also more than ever before, the general
practitioner of dentistry is calling on the orthodontist for help in the proper
treatment of these deformities. The general dentist is the man responsible
for the dental health of the patient, and the progressive practitioner is con-
stantly studying and using all available facilities for the best interest of his
patient.

It appears that orthodontic treatment for adults has received compara-
tively little space in the literature in reeent years, and, as a result, attention
given it has been virtually negligible. Beecause of this lack of interest in so
important a phase of the orthodontic field, many dentists have come to feel
that orthodontics is not recommended for adults, and, sad to relate, many
orthodontists have shared this feeling. In a poll taken by the Pierre Fauchard
Academy? in 1947, it was revealed that 49 per cent of the dentists practicing
some orthodontics do not treat any adults. This would indicate, then, that a
great many adults must go through life with deformities that could have been
corrected.

Adults ean and should be treated, and it is the purpose of this artiele to
set out several lines of procedure for adult therapy and to show various types
of conditions amenable to treatment, along with the prescribed treatment.

REVIEW OF THE LITERATURE

The orthodontie treatment of adults is by no means a recent idea. Pierre
Fauchard, author of the first known scientific book on dentistry, Le Chirurgien

This thesis, which was given as a partial fulfillment of the requirements for certification
by the American Board of Orthodontics, is being published with the consent and the recom-
mendation of the Board, but it should be understood it does not necessarily represent nor
express the opinion of the Board.
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Dentiste, written in 1723, was probably the first to discuss adult treatment by
his observation that the teeth of young people are easier to straighten than
those of older persons.? He further said, “When persons of years undertake
to have this performed, considerable time is required before success can be
obtained.” :

In 1768, Thomas Berdmore in his book, A Treatise on the Disorders and
Deformities of Teeth, discussed adult treatment and indicated it should not be
attempted.? For the next hundred years or so, the literature reveals that this
was the prevailing view. The first great change in this trend seemed to come
in 1858 when Henry Peebles, in the American Dental Review said, “. . . I
deem all cases of irregularity . . . remediable or curable. I prefer taking
charge of such cases, as a general rule, at a period of age above, rather than
below 25 years of age. I then have a mature mental and moral as well as a
mature physical subject to deal with.”?> In my study of the literature, this
seems to be the first statement of a preference for adult treatment, and it
probably did much to influence more adult therapy in the years following.

In 1880, Kingsley,® in discussing treatment age, said, “It may be regarded
as a settled fact that there is hardly any limit to the age when the movement
of teeth might not suceeed. Sueh success must depend on favoring circum-
stances. It is a common occurrence at all ages, but particularly with people
of advanced age, to see teeth changing and assuming new positions, as the
result of the loss of adjoining or oecluding teeth. . . . The occlusion of the
teeth is a most potent factor in determining the stability in a new position.
If the oeclusion will be such as to favor the retention of moved teeth in their
new position, then considerable movement may be attempted at almost any age
at which it might be desired and with an expectation of suceess. The older
the patient and the larger the number of teeth to be moved, the longer time
must they be held by some means external to themselves . . . even to two or
three years.” Dr. Kingsley further gives a case report of simple movement
in a woman aged 35 years.

Victor Hugo Jackson* was one of the early pioneers of our specialty, and
in 1904 stated in his book, “In determining whether to correct the position of
teeth for adult patients, the age is not so much to be taken into consideration
as is the permanent advantages to be gained by the operation—namely, the
improved ocelusion and appearance of the teeth, the prevention of excessive
wear on them and the contour of the features. In case of older patients the
health and firmness of the teeth in their sockets must be considered. I have
been successful in the correction of many eases of irregularity in patients
from 40 to 50 years of age.” Here, for the first time, a claim was made for
successful treatment of many patients at advanced ages.

Guilford® in 1905, along the same vein, said, “Patients may present for
treatment at almost any age. Under favoring conditions the operation may
be begun and carried forward successfully through a wide range of years, the
author having succeeded in one case as late as the forty-fifth year.”

Sinee 1900, when orthodontics became a specialty with Dr. Angle
devoting his practice exclusively to it, the literature shows scattered articles
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regarding adult orthodontic therapy. In Practical Orthodontia,® Kelsey dis-
cusses treatment of an adult suffering from Class I1T malocelusion. He also
has a short paragraph on malocelusion developing in an adult in which he
indicates treatment should be approached with extreme caution.

Jack Salzmann® devotes a page in his book to orthodontic treatment of
adults, and much of it bears repeating. “Such treatment,” Dr. Salzmann says,
“is possible when performed in accordance with natural functional forces and
with due consideration to the biochemical differences of bone as found in the
child and in the adult. Bone growth and phosphatase activity are in a more
passive state in the adult than in the child. Rapid growth of bone does not
take place in the adult and osteoclastic activity due to orthodontic tooth
movement may exceed osteoblastie activity diminishing the thickness of the
labial and buecal alveolar plates when expansion of dental arches is accom-
plished too rapidly. Movement of shifted posterior teeth in a mesial or distal
direction may be successfully accomplished in adults. Individual tooth move-
ment in labial or lingual direction by means of mechanical appliances may be
performed with less danger of relapse, provided this change in position of the
teeth brings them in a more favorable position as far as function is concerned.

“After individual tooth movement has been effected, arch expansion may
be undertaken. Orthodontie treatment in the adult is thus the reverse of that
in the child where arch relating is usually undertaken before positioning of
individual teeth.”

A review of still further available literature®** shows articles in the

various dental journals on adult corrections, but, for the most part, these give
individual case reports with little said regarding means, methods, and con-
siderations. Thus, there seems to be a need for an analysis of adult mal-
ocelusion correction, its indications, contraindications, preferred treatment

procedures, and danger points.

STUDY OF STRUCTURES

The dictionary defines an adult as “one who or that which has attained
the age of maturity or legal majority.” In applying this definition to our
patients for orthodontic correction, we might say that adult orthodontics is
that phase of orthodontics devoted to persons having ecompleted most of their
growth, usually 18 years of age or over. Therefore, when we think of adult
therapy, we must think along different lines than for children because we must
assume that growth and development are complete and ean no longer be of
aid in our treatment. We must consider the limitations of the struectures
present at the time treatment is being considered and know that although we
can change the alveolar structure, we will be unable to seeure any additional
true bony structure. We have no control over the skeletal pattern, but we
can exert some control over the denture area.

The history of the supporting structures and the tissue response to ortho-
dontic therapy has been well covered in the literature.’>’® Oppenheim?® once
stated that mature bone should respond just as well as younger hone, but his
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later research bhrou . S is
cated that a longer fime is requlred before mature bone is attacked by osteo-
clasts than is required in young bone. Correct diagnosis before treatment is
started is essential because there will be far less damage to the tissues if the
direction of movement, onee started, is not changed.

Orthodontic treatment is based on the known phenomena of bone apposi-
tion and bone resorption which are continuous processes throughout life. Tt
would seem, therefore, that there is no reason for age limitations per se,

The available evidenee indicates that care must be taken that excessive
foree is not placed on the teeth, Kspecially in adults, extensive destruction of
the periodontal tissues, as well as of the tooth root, may be caused by too severe
tooth movement. Proper mechanics and mass movement of teeth ean be accom-
plished without using too strong a force and thus cause little destruction of the
supporting tissues.

According to Stuteville'® the periodontal membrane and pulp may be in-
jured during tooth movement, but they have the ability to repair and usually
do so. Whereas it has been indicated by some that banding appliances cause
more root resorption, Stuteville makes the statement that “the more stable
appliances cause fewer root resorptions than auxiliary springs.” He feels that
more injury is produced by interfering forees of ocelusion than by appliance
foree.

AGE FACTOR

The question of an age limit for orthodontie correction is frequently a
subjeet of discussion. Based upon what we have already seen, it seems that
if the need for a correction is present, the patient is desirous of such treat-
ment, and the clinical and x-ray studies show the bone and other supporting
structures to be healthy, then the age factor can be minimized. Dr. George
Moore,*® professor of orthodontics at the University of Michigan, observed,
“In healthy individuals as old as 35 or 40 quite comprehensive programs of
orthodontic treatment involving extensive tooth movement are being handled
every day with great success and patients up to 25 are showing uniformly
good results with apparently little hazard to the teeth and supporting struc-
ture.” In discussing the age factor it might be of interest to quote some of
our leading orthodontists of twenty-five years ago, most of whom, I am happy
to say, are still with us and still qualify in that role.

Al+l ~ +h o ata
nluuuugu these statements were made in 1927 in answer to a ques

sent out by Dr. Frank Gray,?® I feel that they are just as apropo
show the opinions of some of the truly great men in our field:

Dr. Alfred P, Rogers—*“Recent years have proved that proper methods may be used
with great effect on adults. In my own experience, very satisfactory results were obtained
in a patient 40 years of age resulting in better oeclusion and health of the mouth.”

Dr. James D. McCoy—“It is difficult to state an age limit but it seems to me that after
a patient has reached 30, tooth movement unless very limited should not be attempted.”
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Dr. Harold Chapman~—“I would not undertake treatment of a case at age 16 or later
unless for a specific reason.”
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Dr. C. A. Hawley.—*I have treated a number of patients at 35-40.”

Dr, Joe Eby.—“I have an aversion to adult work and never attempt it unless the pre-
ventive aspect of impending functional disaster renders the situation imperative.”

Dr. Allen H. Suggett—“I have made vory extensive movements of the teeth in patients
30-40. I am bringing down to position an impaected cuspid for a woman over 50, The re-
action is no different from the ordinary.”

Dr, Leuwman Waugh— ‘Individual tooth movement, i.e., to facilitate proper restorations,
ete., may be undertaken up to 50 years. For reshaping of arches seldom beyond 30 years.”

Dr. Lischer—“In adult life treatments should only be undertaken if the oral health
of the individual is good and full cooperation assured.”

Dr. Mershon.—*1 treat a good many adults, meaning past 18, with very gratifying
results.”

Dr. Ketcham,—*“No arbitrary limit if patient may be benefitted.”

It can thus be seen that although some differences of opinion have existed
regarding treatment of adults, there is almost general unanimity as to the
need for such treatment and its place in our specialty.

The aging dentition, of course, must be taken into consideration, and it
must be deeided that changing the position of the teeth and jaws will be of
sufficient reward to the patient to warrant the treatment. Thus, it would be
well to discuss briefly some of the indications for adult therapy.

INDICATIONS FOR ADULT THERAPY

Indwidual Normal Occlusion—In discussing indications for adult treat-
ment, it is necessary to determine what is normal occlusion. The various
definitions of a normal oeclusion eannot be accepted as laws, but only as
starting points from which deviations can take place and still be well within
individual normal range.

According to A. Leroy Johnson,** an individual normal oceclusion may be
defined as “one which differs from all other normal ocelusions to some extent
but still satisfies all of the requirements of a normal occlusion.”

Lowrie J. Porter,® in discussing the subject, says, “We must remember
that the average normal is not the individual normal and that an individual
normal which has been established by muscular pressure may appear to be
an abnormality when judged by the average normal standard.”

God has given differences to us all, and it is evident that there can he no
set pattern for a normal. Many people go through life short or tall, small or
large, pretty or homely, all individual normals, perhaps. Heredity has played
its part in deciding these charaeteristics and, also, heredity has played its
part with jaw and teeth formation.

Aceording to Ernest L. Johnson,?® “Facial patterns are of utmost im-
portance in orthodontic prognosis and treatment. There would appear to be
little doubt that facial patterns are determined by heredity in large part, or
by other deep-seated factors not susceptible to modification. There may be a
great deviation in the individual pattern from the so-called normal or ideal
type of pattern. Yet these extremes are in one sense normal for that in-
dividual and many of the individual deviations from the acceptable pattern are
not within the realm of orthodontic corrections.”

21
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We must decide what is a pathologie condition and what is within the

4] Gl paE+Y

range of a normal ocelusion. Is every person who has a mild malocclusion, as
Judged by Angle’s classification, or others, to be told treatment is necessary?
Is it not probable that many of these cases may be normal for the particular
individual? We see many adults, 50, 60, even 70 and over, with these types
of so-called malocclusion, and still the teeth and tissues are all in good con-
dition and the facial lines pleasant and of no concern. One can be quite
capable of good masticatory ability and function with the tissues healthy and
still the occlusion may be far from perfect. We must determine the limits
between the normal and the abnormal for the particular individual being
studied.

&

Pretreatment Considerations.—Some of the indieations for adult treatment
are:

1. Facial deformities
a. Protrusions of upper anterior teeth and/or with protrusion of complete upper arch
b. Protrusion of lower jaw
c. Severe lateral eross-bite
d. Close-bite causing excessive grinding of teeth and loss of vertical dimension.
2. Malfunction of the teeth
. Individual tooth cross-bite
. Spacing of teeth due to extraction, missing teeth, or impactions
. Severe crowding causing periodontoclasia
. Traumatic ocelusion
. Mutilations due to neglect
. Irregularity causing food packs and caries
. T)pnhn-p deformities without pathologie sequelae
. Psychosomatie consideration
Pain
a. Mandibular displacements
b. Temporomandibular joint disturbance

e e gl

puumg:u

We must feel certain that we are rendering a real service in treatment,
because treating an adult presents certain problems not usually encountered
in the younger patients. One of the major problems is the irritability of the
adult to mouth appliances. Whereas a younger patient ecan become ac-
customed to appliances quickly, in an adult the irritability threshold is lower
and at times he may become discouraged or irritated to the point of asking
for appliance removal. It, therefore, becomes important to prepare the adult
properly before treatment is started, explaining what he can expect (and
certainly not minimizing the disecomfort). If it is emphasized before appli-
ances are placed that there will be some soreness of the teeth and a certain
amount of discomfort, but that the final result will be well worth the period
of discomfort, the orthodontist can save himself from many disagreeable talks
with the patient at a later date. Usually the patient will indicate that the
treatment was not as bad as was pictured, and will feel quite happy about it.

Just as in the treatment of younger patients, proper diagnosis and case
analysis are the first important steps toward proper treatment of adults.
Good models, photographs, x-rays (including cephalometric views), and a
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complete case history are essential. The cephalometrie x-rays, many times.
will be necessary to determine the freeway space and path of elosure. Through
the means of cephalometry, we have available a method of study with which
the faeial growth of the individual can he eharted and any peculiar hony dis-
turbanees or disproportions discovered. Through such studies we are able
to explain why certain faces simply do not have the potential for a heautiful
result.

A cephalometric study may also show the indication or contraindication
for extractions as a part of treatment in a particular case.

Where possible to determine, it is also helpful to know the causes for the
maloeclusion. We must determine whether it is due to local causes, such as
loss of teeth causing a mutilated occlusion, or to constitutional or hereditary
factors, such as disease or endocrine unbalance. It cannot he stressed too
strongly that in no case should adult treatment be started unless the patient
is in a good state of health. If chronic gingivitis or periodontoclasia is
present, it is important that the condition be under control before treatment
is started.

TREATMENT

The question of type of appliances will be discussed only briefly because
I feel that the case analysis and the decision as to what need be accomplished
are the important details, and not which appliance or mechanism is to be
employed. Stuteville,® I feel, gave a fine description of the “proper appliance”
when he said, “The best appliance for a given case is the simplest one that
will eorrect the malocelusion in the shortest time with a minimum of trauma
to the teeth and supporting structures.”

Oren Oliver and his colleagues, using the labiolingual technique and
Oliver guide plane, have shown a great many satisfactorily treated adult
cases. Joe Johnson and his disciples have also shown many beautifully
treated cases using the twin wire mechanism. Dr. Crozat and others using
the various removable appliances have shown many cases brought to most
satisfactory conclusions, and Dr. Tweed and his followers have shown many
beautifully treated cases using the edgewise mechanism. Tt seems that the
secret is not so much which mechanism was used, but rather the manner in
which the mechanism was put to use. If one knows where he wants to go, he
usually finds out how to get there. Some find travel by plane suits them
best, others by train, and still others by automobile. They all arrive at the
same destination, and, depending upon many factors, each mode of travel
may be best for a certain time or place or person. So should it be, it seems,
with orthodontic appliances. If one is well indoctrinated in diagnosis and
analysis, and understands the objectives, he will find the modus operandi that
best suits the particular case. There seems to be a place in the treatment of
adult malocelusion for all of the various types of appliances, and the years
of experience best show which is the most suitable for a special type of case
in the hands of a particular operator.
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In discussing treatment, the question of extraction plays an important
part. It appears that judicious extraction followed by careful treatment is
indicated and necessary in many cases in order to secure a favorable result in
a reasonably short period of time. The literature is full of material regard-
ing the pros and cons concerning the extraction question,***' and not too
much time need be spent in review.

Kingsley,® to my mind, best discussed the extraction question back in
1880 when he gaid, “The articulation of masticating organs is much more
important than their number, and a limited number of grinding teeth fitting
closely together will be of greater benefit to the individual than a mouthful
of teeth with the articulation disturbed. It is often better to extraet a mal-
posed tooth than disturb a whole arch to bring it into line.”

Calvin Case, George Grieve, John Hunter, and many others of the
pioneers in orthodonties were advocates of extraction of certain teeth in order
to obtain better dentofacial harmony.

Bernard Boudet,? writing an artiele in 1757, may have been the first to
recommend the extraction of four first premolars for the correction of mal-
ocelusion.

It remained, however, for Charles Tweed® to popularize the extraction
principle and set out a definite philosophy of treatment. His principles of
treatment were based on the idea of uprighting the lower incisors over basal
bone at or near 90 degrees, plus or minus 5 degrees, to the lower border of
the mandible. In those cases in which it is found to be impossible to upright
the teeth and place them over the available basal bone, it is necessary to
extract eertain teeth in order to secure additional space to align the remain-
ing teeth over the available bony support. Facial lines then seem to come into
more beautiful harmony, and a more stable ocelusion seems to be produced.
Dr. Tweed shows several case reports of patients treated in their twenties and
thirties in which four premolars were extracted as a part of treatment pro-
cedure, and facial lines as well as tooth ocelusion were greatly improved.

In saerificing all of the four first premolar teeth, in the treatment of
bimaxillary protrusion, Dr. Tweed indicates that the correct interpretation of
Angle’s “line of occlusion” has been complied with except for the one require-
ment of a full complement of teeth; however, most of the time, when extrac-
tion is not a part of treatment, several of the requisites of a good occlusion
are lacking.

Liowrie Porter,®® I feel, expressed the keynote regarding extraction as a
part of treatment when he stressed the point that “the orthodontist advoeating
judicious extractions must follow with meticulously careful treatment in which
all spaces are closed and the adjacent teeth in an upright eondition. Improper
treatment after extractions may result in a condition worse than the original
malocelusion.”

Therefore, it must be strongly pointed out that extractions as a part of
treatment procedure must be undertaken only after a most careful case
analysis, and then only by those orthodontists who are capable of employing
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the proper mechanical procedures necessary to close the resulting spaces
properly.

Adults will undertake treatment of possibly a year, or perhaps two
years, but will generally refuse treatment of longer duration. Extraction of
certain teeth in indicated cases followed by proper treatment not only permits
us to perform a service to the patient which is almost impossible to render in
any other way, but also allows this treatment to be done in a reasonably
short period of time.

In treating adults, the orthodontist has a tremendous opportunity of
service for the health of the patient in cooperation with the periodontist,
prosthodontist, oral surgeon, and general practitioner of dentistry. He also
can do much to make a person’s facial fines and econtours more pleasing and
change an unsightly face into a pretty one, thus bringing untold joy into
many lives and correcting what might well be a serious psychosomatic dis-
turbanee.

Therefore, 1 feel it hehooves us to discuss adult treatment in its relation-
ship to the other phases of dentistry.

ORTHODONTICS AND PERIODONTAL DISEASE

According to Sidney Sorrin,®® one of the country’s leading periodontists,
“Few people have sufficient resistance to withstand the eonsequences of mal-
occlugion for an indefinite period. The usual result is the breakdown of the
supporting tissues of the teeth sooner or later unless the traumatie ocelusion
is eorrected.”

Many times patients suffering from a malocclusion involving pathologie
stress in certain areas, and resulting in periodontal disturbance, have been
treated surgically, or with medicaments, by their dentists. This can be only a
temporary remedy unless the teeth are brought into proper function through
orthodontie or prosthetic means as the case needs indicate.

Clifton O. Dummett®* has well discussed the close relationship necessary
between the periodontist and the orthodontist if many patients are to secure
the finest care and treatment. He divides the treatment of periodontal disease
into three phases in which orthodontics can be of great aid to periodontics:

1. Removal of responsible factors

2. Elimination of symptoms
3. Institution of measures for preservation of oral health

There are a great many condition@eriodomal disturbances that
can and should be corrected through orthodontic aid. Some of these are:

1. Correction of migration and the closing ofpaces in order to
prevent food impaction,

2. Irregular alignment of teeth or crowding whieh causes a forcing to-
gether of the supporting tissues.

3. Bimaxillary protrusions in which the lower incisors are well off the
apical base and destruction of the bony support is commencing, as well as
recession of the gingival tissues.

4. Deep bites causing tissue irritation.
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to each other.

In the treatment of these cases, we must first be certain that the acute
periodontal disturbance has been cared for, and throughout the course of
treatment we must carefully check and care for the supporting tissues. If
treatment is not carefully done, further periodontal disease will occur,

In certain cases of ecrowding or buckling of the lower incisors with an
attendant gingivitis, removal of one of the incisors might be indicated and the
remaining teeth brought together. In so doing, the gingival tissues respond
more readily to treatment, and the chronic gingivitis disappears. A careful
case analysis is necessary before recommending this procedure.

Casg 1.—TFig. 1, 4 shows this type of condition in a woman aged 27. One lower in-
cisor was removed, and the remaining incisors were handed. The upper central ineisors had
been previously mutilated by improper dentistry and so these were reduced in mesiodistal
width and retracted with a high labial arch.

Fig. 1, B shows the healthy gingival tissues six months after removal of appliances.
Cage treatment was completed in ten months.

Fig. 1.

Deep overbites also may be the cause of periodontal disturbance.®**® In
such cases of deep overbite, eareful x-ray examination should be made to
determine if beginning alveolar absorption is present, and, if so, treatment to
help correet the overbite is indicated.

CasE 2.—Fig. 2 (J. H.) shows such a condition in a man aged 30 years. In addition to
beginning periodontal involvement, palatal tissue irritation had commenced. An upper

premolar and lower incisor were extracted in order to have sufficient space to align re-
maining teeth. TFinal models (Fig. 2, B) were taken after fourteen months of treatment.

The spreading or spacing of upper or lower anterior teeth, due to
traumatic occlusion in one or more of the occlusal movements, is frequently
eoncomitant with periodontal pockets around the incisor teeth. A deep over-
bite is usually associated with these conditions and must be treated along with
the protrusion correction. ,

CasE 3—Fig. 3, 4 shows another case of beginning periodontoclasia in a man aged 29.
The upper incisors were in linguoversion to the lower incisors, which had caused them

to protrude and elongate. Beginning bone destruction was evident in the incisor and
molar areas due to the traumatic occlusion. Johnson bands were placed on the lower
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incisors and a twin arch was used. An upper lingual arch was used a.bové.; and Class
IIT elastics were used to correct the alignment. Fig. 3, B shows the result one year after
treatment was completed. Six months’ treatment was required.

ORTHODONTICS AND GENERAL DENTISTRY39-46

A large portion of a general dental practice deals with prosthetic replace-
ments for patients in the form of fixed or removable bridgework.

In many cases, simple movement of teeth that have migrated after loss
of neighboring teeth will be necessary in order to secure the best prosthetic
result. In other cases, movement of certain teeth that are protruding or out
of the line of occlusion will make the finished prosthesis more pleasing. The
spreading of the incisors due to congenital absence of lateral incisors makes
for an 11'nq1(r]1ﬂv econdition that simyple orthsdonti

favorably for esthetic replacements.

In certain cases where the teeth are in poor axial inelination, the pros-
thetic appliance acts as a continuous “orthodontic” appliance, eventually
causing loss of other teeth and, thus, larger restorations. Correcting the axial
inclination of these teeth prior to prosthesis would prevent many such condi-
tions. Many case reports are available showing the beautiful harmony and
satisfactory dentures that ean be obtained through combined ortho-prostho-
dontist cooperation.

It is essential that there be a fine spirit of cooperation between the
dentist performing the prosthetic work and the orthodontist. Frequent con-
sultations are indicated, and, in those cases in which fixed bridgework is in-
dicated, the abutment teeth should be prepared and the bridge made ready
while the teeth are being retained in their position by appliances.

The orthodontist must use judgment and ingenuity in the treatment of
such cases, as a good, esthetically pleasing, funetional ocelusion should be the
goal, instead of a so-called “ideal” ocelusion.

ORTHODONTICS AND ORAL SURGERY?"-5!

Many deformed occlusions and disfigured faces can be best helped only
through the cooperation of the orthodontist and the oral or plastic surgeon.
At times patients suffering fractured jaws will require the aid of orthodontic
appliances for proper positioning of the displaced fragments. However, it
is in the case of mandibular protrusions or true Class III malocclusion faces
that surgical interference has its preferred close relationship with orthodontics.
The extreme Class IIT face, or “ultraprognathous” mandible as Lifton® has
called it, is usnally an unsightly one, and the occlusion presents a severe
problem as far as mastication is concerned.

Orthodontic appliances ean do only part of the treatment in these cases,
and surgieal correction is necessary in order to secure a beautiful and lasting
result. The various surgical operations are not within the scope of this study;
however, it should be emphasized that such treatment is a radical procedure
and the case demands much study by the orthodontist and surgeon before
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heing done. The literature shows many successfully completed cases of this
nature and the results achieved well warrant the consideration of sueh pro-
cedure.

Abraham Goldstein®™ reported a group of scven such cases from age 20 to 29
representing a sample of more than twenty eases. Some of the conelusions he
reached are:

Evidenece points to the condylar eut being the most successful.

The edgewise mechanism is well suited for best maintenance of the new position.

Ocelusal function is good after treatment.

. The operation should be performed only on an adult as growth must be complete if
permanence of result is expected.

. Some postoperative orthodontie treatment is usually indicated for hest improve-

ment.

g0 1o

(&1

Kanthak and Hamm?®* divide the surgical approach into three groups:

1. Bicondylar rescetion
2. Resection of the body of the mandible
3. Osteotomy of the ascending rami

They further show the importance of combined cooperation when they
say:

We have produced our best results by working in conjunetion with an orthodontist who
places arches on both upper and lower jaws, banding sufficient feeth to assure stability in
the appliance. The teeth may be moved preoperatively to a position where good inter-
digitation will be attained following mandibular section. After the osteotomy, the arch
bars are used to fix the jaws firmly in the desired position. Following healing of the
mandible in the new position the orthodontist again utilizes the appliances on the teeth
to adjust the occlusion to the best possible state. This eliminates the necessity for grind-
ing the occlusion in the majority of patients and permits attaining a more satisfactory
chewing surface. The comhined orthodontic-surgical approach is capable of producing
brilliant results in selected cases.

These cases present dramatie results and well warrant our consideration
of cooperation with a well-qualified oral surgeon.

Mandibular displacements are also frequently a source of worry to the
dental surgeon. The insertion of bite planes, in such conditions, in order to
establish correct vertical dimension, will often prevent further overclosure
and irritation in the condyle region. Cephalometric tracings® to determine
path of closure and the freeway space or rest position are necessary aids for
the proper diagnosis and treatment of such disorders.

ORTHODONTICS AND PSYCHOSOMATICS®® 57

The problem of esthetics plays a most important role in the mental health
of patients. Unsightly teeth, heavy protrusive facial features, and tenseness
of the facial musculature due to denture disharmony all may cause mental con-
fliets. The field of psychosomatic medicine has grown rapidly in recent years
because it has been shown that emotions alter the physiology of the body and
may cause pathologic changes to take place.

Many cases of unsightly protrusions and positions of the teeth have
caused patients to suffer a great deal of embarrassment and mental anguish.
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In evaluating the need for adult treatment of malocclusion, the emotional
make-up of the patient should be studied and taken into consideration. The
orthodontist has the opportunity in many cases to remove emotional tension
by securing a pleasant smile and improving facial appearance.

An adult usually has come seeking orthodontic aid only because he is
keenly aware of his deformity, and because it is a source of constant personal
humiliation. T have found adults to be excellent patients, very cooperative,
and most appreciative. Case 4 is such an individual.

Case 4.—Fig. 4 (A. E.) shows a protrusion in a young woman aged 25 who had re-
ceived orthodontic treatment several years previously. The orthodontist had extracted
the two upper first premolars and considered the case complete as shown in Fig. 4, A.
This was far from being completed because the patient, an attractive girl, was developing

an obsession with regard to her protruding teeth, and rarely smiled.

Extracting the upper premolars and permitting the posterior teeth to come forward,
as was done, only aligned the teeth. From this, it can be seen that unless extractions
are followed by ecareful, judicious, and indicated treatment, it is far better not to treat,
and cerfainly better not to extract.

In our treatment of the patient mentioned, the lower first premolars were extracted
and complete edgewise mechanism was used for eighteen months to secure the result
shown (¥ig. 4, B). Final models taken three years after all appliances were removed show
denture stable, and x-rays show teeth and supporting structures in better condition than
before treatment some five years earlier.

The following letfer received from this patient at the end of treatment, I feel, best
tells the adult orthodontie story:

Dear Dr. Goldstein:

Not long ago you asked me if I considered the time, discomfort, and
money spent on having my teeth straightened worthwhile. I hope this will
answer your question.

Now when I proudly look into the mirror it doesn’t seem possible that a
scant year ago I was the possessor of crooked teeth. They “stuck out” which
caused me to tug at my upper lip trying in vain to hide the protrusion. I was
painfully self-conscious about it. When I laughed, I either threw up one hand
to hide my face, or I kept my mouth closed, which caused my jaws to ache.
I was constantly embarrassed, suffered untold agonies and acquired an in-
feriority complex along the way—all because I had buck teeth! T realized,
too late I thought, the importance of having beautifully straight teeth. Tt be-
¢came an obsession; it became the first thing I noticed when I met anyone. If
someone mentioned it, even kindly, I resented it, bitterly at first; then with an
apologetic attitude, I confided that it was too late to do anything about it. And
vet, I didn’t really believe that; I clung to the idea that someday I would find
someone who could help me.

Were you ever called “Buck”? Well, I was. It not only hurt, it made me
mad! So mad that I promised myself that someday—somehow, I would have
straight teeth. And I have! When I rang your doorbell I expected shortly to
come bounding out with yet another rebuff . . . and when you said “I believe 1
can help you,” I could have cried from sheer happiness. ... I could have
hugged your neck. With difficulty I refrained from doing either. Even though
they were sound, for years every tooth in my head ached. They ached when
I got up in the morning . . . they were still aching when I went to bed. T lay
awake for hours trying to harness my tongue so that I wouldn’t go to sleep
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pushing into my front upper teeth. I had an ides this caused them to move out-
ward; in fact, I have even felt them moving, I sometimes suffered an acute
and urgent desire to grab my mouth with my hand and try to push my front
teeth back into my mouth. 1 usually had this urge when out in publie, and
was rendered helpless by my inability to do anything about it.

The day you put bands on my two most prominent front teeth I was
happier than when I got my Byelo doll, my skates and bicycle and at being able
to skip the first grade. There were two reasons why I waited until I was
twenty-five to have mv teeth straightened. One was that I did not have the
money. Then, there didn’t seem to be a dentist who would tackle the job.
“Impossible” they termed it.

Somehow I am always surprised when I hear a person say “Oh, I'd have
my teeth straightened but they don’t look as bad as that bill would when I got
it.” Why, I wouldn’t swap my straight teeth for all the minks in Alaska.
(Or wherever little minks live.) To me it’s the safest and wisest investment I
know, for who can dispute the faet that a beautiful smile is one of man’s or
woman’s greatest assets?

For over a year I withstood the jeers and skepticism of friends and ae-
quaintances, “My dear, you don’t really mean you're going to let him pull some
of vour teeth?’ “Good heavens, but yow're crazy, I wouldn’t think of doing
such a thing, vouwll be sorrv.” “Why, I had a friend who wore braces and
every one, mind you, every one of her teeth got loose and they’ve been that
way ever since, and are rotting out!” “I wore ’em when I was little and on
every tooth where the bands were I’ve got a cavity—it absolutely ruined me.
Of course, maybe your dentist knows more than mine did, but I doubt it.”
“T’d think twice before I'd let him work on me—but, of course, it’s your teeth,
your money and your business.” I found myself confiding my tooth experiences
to strangers in elevators, on trollevs, and in theatre lines, Whenever I met
another set of braces we always smiled knowingly as though members of the
same secret order.

In the beginning, I was impressioned, x-rayed, photographed, grilled,
numbered and filed. Since then I have been bewildered, confused, discon-
certed, difficult, tortured, harassed, distressed, miserable, injured, hurt, damaged,
impaired, scathed, marred, defaced, abused, pleased, delighted, ecstatie, exultant,
buoyant and victorious. You have been firm, adament, severe, stern, unfeeling,
exacting, gay, competent, confident and grand. If I had another eighteen
months of the same I would submit quietly and happily. I'm proud of every
band, every wire, every hour of discomfort because I feel that I'll be chipping
my teeth at the people who called me “Buck” when they’re putting theirs
away for the night in a glass of water.

Gratefully vours,

/s/ Anita

In addition to the personal satisfaction derived from receiving such a
letter, the orthodontist can better appreciate the importance of performing
treatment on these older patients.

The following case reports show a few additional cases in which facial
and mouth changes oceurred, greatly improving the appearance, as well as
the entire personality, of the people involved. Pleasant smiles on faces that
used to frown to cover disfiguring dental deformities can do much to achieve
general happiness.
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Case 5—Fig. 5 (J. J.) shows an extreme Class 1I, Division 1 protrusion with erowding
of the anterior teeth. The patient was at the lower level of the adult age group, 17
years, but the case has been included because the patient had been told by certain
orthodontists on previous occasions that she was too old for correction. Extraction of
four first premolars followed by complete edgewise Tweed therapy gave the result shown
in approximately one year’s time.

Case 6.—Fig. 6 (C. ¥.) shows a Clags I, Division 1 (subdivision) protrusion of a
yvoung woman aged 28. She had a most protrusive face, as the photographs show, and
her teeth were most prominent. Approximately two years of treatment with the edge-
wise mechanism brought this face and denture into a nice state of balance. It was
necessary to extract the four first premolars in order to secure a satisfactory esthetic
and functional result. Fdgewise bracket bands were placed on all teeth during the
course of treatment, and the spaceg were closed with vertical loop sectional arches. Then,
round and rectangular arches were used to complete the treatment. In order to correct
the unilateral Class IT molar relation, Class IT elastic mechanics was first used and then,
after a near Class III relation appeared on the previous normal relationship side, this side
was switched to Class III elastie mechanics, and Class IT was continued on the other side.
The final result shows a pleasing museular and facial balance.

CasE T—TFig. 7, 4 (H. F.) shows a Class II, Division 2 malocclusion in a young
woman aged 28 who was extremely conscious of the condition and considered it a decided
handicap in her chosen profession of law. In this case, only the upper arch was treated.
Second molars were removed, since the x-rays indicated the third molars were in proper
condition, and a Johnson twin wire mechanism was placed on the upper arch and a
headcap used at night to correct the protrusion. Fig. 7, B shows the result after fourteen
months of treatment. KExamination three years after all appliances were removed found
the denture with both upper third molars erupted into proper position. The lower arch
was left ecompletely alone as it seemed to be a bit forward, and it was feared that Class
IT elasties might éndanger the complete lower arch. The final facial photograph, three
vears after treatment, shows the pleasant result.

CASE 8.—Some patients show extreme muscle tenseness about the face, making a nice
facial appearance almeost impossible, and Fig. 8 (A. B.), female patient, aged 24, shows
sueh a case. The lower right euspid had been lost previously, so three premolars from
the other segments were extracted. Final photographs show results after sixteen months
of active treatment using edgewise mechanism. The relaxation of the face, as well as
the balanced oeclusion, is plainly evident.

CasE 9.—This is another ease of protrusion in a young woman aged 22. Fig. 9, 4
shows models at the start of treatment, and intraoral view with attending gingivitis.
History indicated previous orthodontic treatment of two years’ duration at the age of 12.
The four first premolars were extracted and edgewise bands and technique used to treat.
Final models show the case at the time retainers were inserted. Sixteen monthg of treat-
ment was required. Fig. 9, B, final intraoral photographs, shows healthy tissues.

These cases were presented not because they were unusual, but rather to
show examples of types of adult cases that are especially adaptable for
successful treatment. They emphasize that treatment can be carried out to
a fine conclusion if carefully planned and instituted.

SUMMARY AND CONCLUSIONS

The adult dentition when in malocelusion or malfunetion may be in need
of several types or combinations of dental treatment in order to restore
properly the health of the mouth and patient. It is indicated not only for
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Fig. 9.

esthetic purposes, but also for the remedy of certain mouth diseases—perio-
dontoclasia, caries, certain pathologic disturbances, and mandibular displace-
ments. Each field of dentistry is dependent upon an allied one and the neglect
of one field, whichever it might be, will cause the health of the patient to
suffer.

105

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

422 MARVIN €. GOLDSTEIN

We must impress the various specialists of dentistry and the general prac-
titioner that we must be coneerned with the whole patient and not our own
special field of interest.

1. There is no age limit for orthodontic correetion. The quality of the
supporting bone and tissues and the judgment of the operator are the
determining points, instead of chronological age itself.

2. Certain growth deformities of the mandible must be treated by a
combination of orthodonties and surgery in order best to correct facial de-
formity and aequire good dental occlusion.

3. Extraction as an adjunct to treatment plays a necessary and vital role
in the treatment of adults.

4. Mueh can be done to improve disharmony of related structures in
adult life through the means of orthodonties.

5. Adults must be treated with more caution than children, and should be
watched more closely through frequent x-ray examinations.

6. Satisfactory results are obtainable in the accurately diagnosed and
properly treated adult cases.

7. The broadening of our scope of adult treatment is important and neces-
sary.

Dr. Leuman Waugh?® in 1927 made the statement which I feel holds even
more weight today when he said, “Very mueh is possible in adult cases and
treatment is the duty of the orthodontist.” Yes, I agree with Dr. Waugh that
it is our duty to try to help those in need of correction, where there is some
hope for success, if we are to continue to maintain our position as integral
members of the healing arts. We must view the patient as a whole and think
of our own specialty in the over-all relation to the health and well-being of the
patient. In this way orthodonties offers a tremendous opportunity for service
to humanity.
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Radiographic predictors for maxillary canine
impaction

Ali Algerban,® Reinhilde .Jacobs,h Steffen Fieuws,” and Guy Willems®
Leuven, Belgium, and Riyadh, Saudi Arabia

Introduction: The aims of this study were to compare 3-dimensional cone-beam computed tomography (CBCT)
images of patients with unilaterally impacted canines and to determine the possible radiographic factors for
prediction of maxillary canine impactions. Methods: The sample consisted of 65 patients ranging in age from
9.6 to 13.8 years. The patients comprised 43 girls and 22 boys, with a mean age of 12.1 years and a median
age of 12.2 years (£SD 1.23 years). Of the impacted maxillary canines, 32 were located on the right side and
33on the left side. CBCT radiography was available for all patients. The diagnosis of a unilaterally impacted canine
was determinedfrom the patients' dental records as aunilateralfailure of the canineto eruptatits appropriate site in
the dental arch in contrast to normal eruption of the contralateral side. Radiographic follow-up assessment to
identify unilateral impaction was performed for 1 year. The radiographic variables generated and the specific
features investigated were collected with 3-dimensional CBCT imaging and compared between the impacted
and the contralateral maxillary canines. Results: Statistically significant differences were found between the
impacted and nonimpacted canines. Based on these results, clinical relevance and correlations among the vari-
ables—canine rotation, canine crown position, canine cusp tip to the midline and tothe occlusalplane, canineangle
to the midline, and canine angle to the lateral incisor—were considered as variables in a multivariable prediction
model. A prediction model using CBCT for canine impaction was established (area under the curve, 0.965; 95%
con denceinterval,0.936 to 0.995). Canine crown position, canine cusp tip to the occlusal plane, and canine angu-
lationto the lateral incisor were the relevant predictors in this model. Conclusions: Prediction of canine impaction
based on CBCT was excellent. The probability of canine impaction obtained from the prediction model can help
orthodontists to define the optimal intervention method. (Am J Orthod Dentofacial Orthop 2015;147:345-54)

mpacted maxillary canines are a common problem in
orthodontic practice, with up to 5% of patients
seeking orthodontic treatment.' According to the
literature, the incidence of female patients with maxil-
lary canine impaction shows a strong prevalence and
has been well documented.” ' Several local factors
have Dbeen hypothesized for wmaxillary canine
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impaction, such as a narrow maxillary arch or a Class 11
Division 2 malocclusion.™" A possible genetic origin
for palatally displaced canines has also been
indicated.™ Palatally impacted canines are usually
associated with other dental anomalies, such as
congenital absence of the lateral incisors or the second
premolars, and peg-shaped lateral incisors.™* ' An
impacted canine may cause root resorption of adjacent
teeth, particularly the lateral incisor. Several studies
have reported that incisor root resorption is more
common in female patients than in males,="' '" with
wide variations in the severity among different racial
populations.'r’ Incisor root resorption is asymptomatic
and usually diagnosed late in relation to the patient’s
age and the severity of resorption.' *

The treatment of impacted canines is multidisci-
plinary and associated with prolonged treatment time
and increased costs.'” The choice of treatment is influ-
enced by several factors, such as canine location, severity
of impaction, patient age, and other patient consider-
ations. Interceptive orthodontic treatment is often the
first approach in growing persons for guiding the canine
into a normal position and preventing tooth impaction.
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The treatment sometimes consists of removal of the was determined from the patients’ dental records as a
maxillary deciduous canines oris combined with creating failure of the canine to erupt at its appropriate site in
spaces in the dental arch by distalization, extraction of the dental arch in contrast to normal eruption of the
the maxillary deciduous first molar, or maxillary expan- contralateral side. Radiographic follow-up assessment
sion.'” ** However, it has been found that extraction of to identify unilateral impaction was performed for
only the deciduous canine is not effective.** Surgical 1 year. The study protocol was approved by the medical
exposure of the impacted canine is essential when inter- ethics committee of the University of Leuven in Belgium
ceptive treatment fails, usually requiring a combination (approval numbers B32220083749, S50910).
of surgical and orthodontic interventions to bring the All patients had a CBCT scan with either of 2 CBCT
canine successfully into the dental arch."' Furthermore, systems. The rst involved a 3D Accuitomo-XYZ Slice
older patients with impacted canines require more time View Tomograph (J. Morita Corp, Kyoto, Japan) with a
and are more difficult to treat thanyounger patients. Mo voxel size 0f 0.125 mm ( eld of view, 30 X 40 mm). Pa-
A novel 3-dimensional (3D) classification system (KPG rameters included tube voltage of 80 kV, tube current of
index) was developed as a method to classify and 3 mA, and scanning time of 18 seconds. The second sys-
estimate the difficulty of treatment of impacted tem was a Scanora 3D CBCT (Soredex, Tuusula, Finland)
maxillary canines using cone-beam computed tomogra- with a voxel size of 0.2 mm (field of view, 75 X 100 mm),
phy (CBCT) images, without multiple measurements of tube voltage of 85 kV, current of 10 mA, and scanning
angles and distances.*™ The reliability and the repeat- time of 3.7 seconds.
ability of this index have been proven in other studies The protocol included evaluation of variables related
to be easy and efficient."™™ However, the ef cacy in to specific features obtained from the radiographic
estimating treatment time based on the dif culty score records, which were analyzed by 1 investigator (AA.).
is always difficult and still unknown.™ The variables were categorized as the following.

Early prediction and early diagnosis of impaction
with 2-dimensional (2D) radiographs remains problem- Canine-related variables
atic. 1t is challenging to distinguish structures based
on conventional 2D radiographs, which often lead 1. Crowding in the maxillary anterior region.
to misinterpretations. CBCT images, by their nature, 2. The maxillary deciduous canine was assigned to 1
have significant advantages over 2D images."™ When a of 3 categories: missing tooth, where the decidu-
3D view is available, many diagnostic issues related to ous canine had been extracted; present without
impacted canines can be easily answered. Potential com- root resorption; or present with root resorption.
plications of canine impaction include the need for 3. Canine development was assigned to 1 of 4 cate-
CBCT images so that the orthodontist can understand gories based on root development: complete
the development of impaction and normal eruption. development, 75% of the root developed, 50%
Several studies have investigated the possible predictors of the root developed, and 25% of the root
of canine impaction and orthodontic treatment choices developed.
with 2D radiographs.' " Therefore, the aims of this 4. Canine apex: open, closed, or dilacerated.
study were to compare 3D CBCT images of unilaterally 5. Detection of abnormalities, such as canine root
impacted canines with the normal contralateral sides, resorption, mesiodens, peg-shaped lateral incisor,
and to detect possible radiographic factors involved in agenesis of permanent teeth, and impaction of
maxillary canine impaction. other permanent teeth.

6. Canine rotation: mesiovestibular, distovestibular,
mesiopalatal, or distopalatal.

MATERIAL AND METHODS 7. Canine position in relation to adjacent teeth was

This investigation was based on the radiographic determined from the CBCT images as palatal,
records of patients who were referred for CBCT images. buccal, or in the line of the arch.
All patients were nonsyndromic and were selected if 8. Type of canine impaction was assigned to 1 of 3
they had a unilaterally impacted maxillary canine. The categories: no impaction; vertical impaction, if
sample consisted of 65 patients ranging in age from the impacted canine was vertically inclined and
9.6 to 13.8 years. They included 43 girls and 22 boys, covered with soft or bony tissue; and horizontal
with a mean age of 12.1 years and a median age of impaction, if the impacted canine was horizontally
12.2 years (= SD, 1.23 years). Of the impacted maxillary inclined and covered with soft or bony tissue.
canines, 32 were located on the right side and 33 on the 9. The roots of the first premolar were categorized as
left side. The diagnosis of unilaterally impacted canine single root, separated roots, or fused roots.
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Fig1. Cross-sectional CBCTimagesillustrating the reference lines of linear measurements: A, canine
cusp tip and canine apex to the midline measured in the axial view; B, width of the canine and lateral
incisor crown buccolingually measured in the sagittal view; C, length of the lateral incisor measuredin

the sagittal view.

Fig 2. Cross-sectional CBCT images illustrating the reference lines of linear and angular measure-
ments: A, canine cusp tip to the occlusal plane measured in the sagittal view; B, canine angulation
to the occlusal plane measured in the sagittal view; C, lateral incisor inclination to the maxillary plane

measured in the sagittal view.

10. Anterior apical area wasrecorded as optimal, small,
or severe.

11. Contactrelationship between the canine and adja-
cent teeth was assigned to 1 of 2 categories based
on the categories suggested by Ericson et al '™
contact, if the distance between the crown of the
maxillary permanent canine and adjacent incisors
is less than 1 mm; and no contact, if the distance
between the crown of the maxillary permanent
canine and adjacent incisors is more than 1 mm.

Linear measurements in millimeters

1. Canine cusp tip to the midline was measured in the
axial view (Fig 1, A).

2. Canine cusp tip to the occlusal plane was measured
in the sagittal view. The occlusal plane was defined
as the line from the mesiobuccal cusp of the maxil-
lary first molar to the incisal edge of the maxillary
central incisor in the sagittal view (Fig 2, A).

3. Canine apex to the midline was measured in the
axial view (Fig 1, A).

4. Width of the canine crown buccolingually and me-
siodistally was de ned as the distance from the
mesial contour to the distal contour of the maxillary
canine (Fig 1, B).

5.  Width of the lateral incisor was measured buccolin-
gually and mesiodistally at the cementoenamel
junction (Fig 1, B).

Length of the lateral incisor from the incisal edge to
the apex was measured in the sagittal view (Fig 1, C).
The mesiodistal space available for the canine be-
tween the lateral incisor and the rst premolar at
the occlusal level and at the apical thirds was
measured in the axial view.

Angular measurements in degrees

1.

Canine angulation to the midline, where the angle is
formed by the long axis of the impacted canine and
the midline of the maxillain the coronalview (Fig 3).
Canine angulation to the lateral incisor, where an
angle is formed by the long axis of the impacted
canine and the long axis of the lateral incisor in
the coronal view (Fig 3).

Canine angulation to the occlusal plane, where the
angle in the sagittal view is formed by the long
axis of the impacted canine and the occlusal plane
(Fig 2, B).

Lateral incisorinclination to the maxillary plane, where
the angle in the sagittal view is formed by the long axis
of the lateral incisor and the maxillary plane (Fig 2, C).

Statistical analysis

Anal farmed on data from subi "

unilateral impaction. The aim of this study was to predict
whether a canine would be impacted, not whether a pa-
tienthad an impacted canine. Therefore, in the statistical
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Fig 3. Coronal view of CBCT image illustrating the refer-
ence lines of theangular measurements: A, canine angula-
tion tothe midline; B, canine angulation tothelateral incisor.

analysis, independent instead of dependent tests were
used; Fisher exact tests and Mann-Whitney U tests
were used to compare scores and measurements be-
tween impacted and nonimpacted canines from patients
with unilateral impaction. The area under the receiver
operating curve (AUC) was reported for each score and
measurement to quantify the discriminative ability
(0.5 = random prediction, 1 = perfect discrimination).
The reliability of the measurements was assessed using
the records of 12 randomly selected patients and having
the same investigator (A.A.) repeat the linear and angular
measurements. The systematic error was evaluated with
the intraclass correlation coef cient (1CC).

From these results, 6 variables were considered for a
multivariable model, based on the AUC, clinical consid-
erations, and the correlations among the variables. A
backward selection procedure, with 0.157 as the critical
level for the P value, was applied to obtain a more parsi-
monious prediction model. This critical value corre-
sponds to the use of the Akaike information criterion
(AIC) for model selection. With the AIC, we required
the increase in the model’s chi-square value to be larger
than 2 times the degrees of freedom. A bootstrap resam-
pling procedure was used to verify whether the variables
retained in the nal multivariable model are truly inde-
pendent predictors or, rather, are noise variables." In
the applied modeling approach, the same data were
used to develop and validate the model. Furthermore,
there was a clear risk of overfitting, originating from
consideration of many predictors compared with the
number of impactions and from the application of an
automated model selection procedure.”r The resulting
prediction model and its related AUC were therefore
overoptimistic, in the sense that the future performance
in new patients was overestimated. Therefore, aleave-1-
out cross-validation was applied. Also, an optimism-
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corrected estimate of the performance (AUC) was
obtained by a bootstrap resampling procedure. All ana-
lyses were performed with SAS software (version 9.2 for
Windows; SAS, Cary, NC).

RESULTS

Tables 1-111 present comparisons of impacted and
nonimpacted canines in terms of canine-related vari-
ables (scores), linear measurements, and angular mea-
surements, respectively.

Many signi cant and clinically relevant differences
were found between impacted and nonimpacted ca-
nines. Canine rotation, canine crown position, canine
cusp tip to midline and to occlusal plane, canine angle
to midline, and canine angle to lateral incisor were
considered as variables in a multivariable prediction
model for canine impaction.

The results from the multivariable logistic regression
model for the 6 preselected predictors are shown in Table
1V. The AUC values of the prespeciiied model for these 6
predictors were 0.964 (95% confidence interval [Cl]:
0.934, 0.994) and 0.948 (95% CI: 0.909, 0.986) after
cross-validation.

Theresults from the model obtained after application
of a backward selection procedure are given in Table V.
The probability of true impaction can be obtained as
follows:

exp()/(1 + exp(u)),
where
W= —5.66 + 2.11%x, + 3.28*x + 0.27*x, + 0.11*x;,

with x, = 1 if the canine crown position is buccally
oriented and x, = 0 ifnot; x = 1 if the canine crown
position is palatally oriented and x = 0 if not; x; is
the linear measurement from canine cusp tip to the
occlusal plane in the sagittal view (in millimeters); and
X1 is the canine angle to the lateral incisor in the coronal
view (measured in degrees).

The index of discrimination (AUC) of this final model
equals 0.965 (95% Cl: 0.936, 0.995). The optimism-
corrected estimate of the AUC still equals 0.953.
Figure 4 shows the probability of canine impaction for
a patient with bilateral impacted canines using the final
prediction model.

For most measurements, the reliability ranged from
0.71 to 0.98 as quantified by the 1CC; this is acceptable.
However, for some measurements (eg, width of canine
crown and width of the lateral incisor in millimeters),
the 1CC was lower than 0.7. The reliability values of
the canine cusp tip to the occlusal plane and the canine
angle to the lateral incisor in the prediction model were
excellent (0.98 and 0.98, respectively).
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Tablel. Comparison of canine-related variables (scores) in percentages between impacted and nonimpacted canines
of 65 subjects with unilateral canine impaction

Variable Not impacted (%) Impacted (%) P value* AUC (95% CI)

Crowding
No crowding 75.3 76.9 NS 0.51(0.43,0.58)
Crowding 24.7 23.1

Deciduous canine
Missing tooth 78.5 52.3 0.007 0.64 (0.56, 0.72)
No resorption 3 10.8
Resorbed root 18.5 36.9

Canine development
Complete development 75.4 63 NS 0.56 (0.48, 0.64)
3/4 of the root developed 20 30.8
1/2 of the root developed 4.6 6.2

Open canine apex
Closed or dilacerated 41.5 29.2 NS 0.56 (0.48, 0.65)
Open 58.5 70.8

Abnormality
No abnormality 78.5 73.8 NS 0.52 (0.45, 0.60)
Abnormality 21.5 26.2

Rotation
No rotation 60 24.6 <0.001 0.73 (0.65, 0.81)
Mesiovestibular rotation 16.9 20
Distovestibular rotation 16.9 20
Mesiopalatal rotation 3.1 23.1
Distopalatal rotation 3.1 12.3

Rotation
No rotation 60 24.6 <0.001 0.68 (0.60, 0.76)
Rotation 40 75.4

Canine crown position
Palatally 4.6 47.7 <0.001 0.85(0.78,0.91)
Buccally 20 38.5
Line of the arch 75.4 13.8

First premolar
Single root 21.5 18.5 NS 0.55 (0.46, 0.64)
Separated root 52.3 46.1
Two roots 26.2 35.4

Anterior apical area (axial)
Optimal 50.8 26.2 0.017 0.63(0.54,0.72)
Small 32.3 47.7
Severe 16.9 26.1

Contact relationship to lateral incisor
No contact 64.6 8 <0.001 0.75 (0.68, 0.83)
Contact 35.4 C 8.2 )

Contact relationship to central masor
No contact 100 83.1 <0.001 0.59 (0.54, 0.63)
Contact 0 16.9

Contact relationship to first premolar
No contact 98.5 90.8 NS 0.54 (0.50, 0.58)
Contact 1.5 9.2

Canine rotation and canine crown position with a high AUC index were considered as variables in a multivariable prediction model for canine
impaction.

NS, Not significant.

*From Fisher’s exact or Mann-Whitney U test, as appropriate.

DISCUSSION malocclusion with an impacted canine takes longer
than treating a similar malocclusion without an impac-
tion.'"™"" This could be due to the application of
different treatment methods in young patients
according to the concept of “watch and wait.” The

Patients with impacted canines usually endure long
treatment times, and successful orthodontic treatment
and final treatment outcome of impacted canines are
unpredictable.'* 1t has been found that treating a
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Table Il. Comparison of linear measurements (millimeters) between impacted and nonimpacted canines of 65 sub-
jects with unilateral canine impaction

Variable Statistic Not impacted Impacted P value* AUC (95% CI)

Canine cusp tip to midline Mean (SD) 14.7 (2.6) 10.0 (4.2) <0.001 0.86 (0.79, 0.93)
Median (range) 15.2 (5.6-18.5) 9.6 (0.0-24.0)

Canine cusp tip to occlusal plane Mean (SD) 3.6 (4.1) 10.6 (4.3) <0.001 0.88 (0.82, 0.94)
Median (range) 2.7 (0.0-15.6) 10.6 (0.0-22.5)

Canine apex to midline Mean (SD) 12.8 (1.7) 13.9 (2.41) 0.003 0.65 (0.56, 0.75)
Median (range) 12.5 (9.3-17.0) 13.8 (5.8-19.0)

Mesiodistal width of canine crown Mean (SD) 7.6 (0.5) 7.8 (0.5) NS 0.60 (0.50, 0.69)
Median (range) 7.6 (6.6-8.6) 7.8 (6.7-8.9)

Buccolingual width of canine crown Mean (SD) 8.0 (0.6) 8.1 (0.5) NS 0.55 (0.45, 0.65)
Median (range) 7.9 (6.9-9.2) 79 (7.4-9.2)

Mesiodistal width of the lateral incisor Mean (SD) 6.3(0.7) 6.4 (0.8) NS 0.57 (0.47,0.67)
Median (range) 6.3 (4.2-8.5) 6.4 (3.9-9.1)

Buccolingual width of the lateral incisor Mean (SD) 6.4 (0.8) 6.4 (0.6) NS 0.50 (0.50, 0.50)
Median (range) 6.4 (3.1-7.9) 6.4 (4.3-7.8)

Length of the lateral incisor Mean (SD) 21.8 (2.5) 21.0(3.2) NS 0.59 (0.49, 0.69)
Median (range] 22.2 (13.6-26.7) 21.4(12.9-27.9)

Mesiodistal space at occlusal level Mean (SD) 7.0(1.9) 5.0 (2.9) <0.001 0.74 (0.66, 0.83)
Median (range) 7.4 (0.8-12.1) 5.8 (0.0-11.4)

Mesiodistal space at apex level Mean (SD) 9.1 (1.9) 8.0 (2.5) 0.005 0.64 (0.55, 0.74)
Median (range) 8.9 (3.2-13.2) 7.6 (2.9-13.4)

Canine cusp tip to midline and canine cusp tip to occlusal plane with a high AUC index were considered as variables in a multivariable prediction
model for canine impaction.

NS, Not significant.

*From Mann-Whitney U test.

Tablelll. Comparison of angular measurements between impacted and nonimpacted canines of 65 subjects with uni-

lateral canine impaction

Variable Statistic Not impacted Impacted P value* AUC (95% CI)

Canine angle to midline, coronal view Mean (SD) 8.8 (6.5) 20.7 (14.9) <0.001(’0.77 10.69, 0.85)
Median (range) 6.9 (0.6-29.7) 17.0(1.1-62.7)

Canine angle to the lateral incisor, coronal view Mean (SD) 10.5 (8.5) <0.001 0.85, 0.95)
Median (range) 8.0 (1.2-38.9) 38.0(5.7-71.8)

—_Canme angle to the occlusal plane, sagital view Viean (5D) 63.0 (12.52] 52.0(17.19] =<0.00T 0.69 (0.59, 0.79]
Median (range) 65.4(18.7-86.3) 54.6(1.3-82.8)

Lateral incisor inclination to the maxillary plane, sagittal view Mean (SD) 106.4 (14.5) 104.2 (18.9) NS  0.56 (0.45, 0.66)

Median (range) 108.0 (11.8-126.9) 105.8 (9.3-139.0)

The canine angle to midline and canine angle to lateral incisor with a high AUC index were considered as variables in a multivariable prediction
model for canine impaction.

NS, Not significant.

*From Mann-Whitney U test.

second reason could be a lack of de ned impaction. The
most important factor before treatment is the
con’rmation of a true impaction rather than a normal
delay in eruption. The latter usually responds positively
to any treatment applied. Therefore, identifying an
impaction is essential, requiring an understanding of
the differences between impacted and nonimpacted
canines in relation to adjacent structures.

The position of impacted canines in the dental arch,
canine development, possible overlap with the roots of
adjacent incisors, root resorption and anomalies, and
linear and angular measurements on radiographs are
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frequently used as variables for radiologic assessment
and have been discussed as predictors of canine erup-
tion.'™""® ¥ Dental development could be a
predictor of a palatally impacted canine."" In a 2D study,
if the canine is completely developed, the canine angle
to the midline and the overlap with the lateral incisor
are considered good indicators of canine impac‘[ion.j""'J
Radiographic parameters have also been correlated in
the mixed dentition as predictors of the probability of
spontaneous eruption or the successrate of the intercep-
tive treatment outcome of the displaced permanent
canine.'™'™*-""* Ericson and Kurol'” reported that
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TablelV. Results from multivariable logistic regression model with 6 preselected predictors (AUC of this model equals
0.964 [95% Cl: 0.934, 0.994])

Parameter Estimate
Intercept -5.13
Rotation 0.14
Canine crown position

Buccal 2.07

Palatal 3.04

Line of the arch *
Canine cusp tip to midline (mm), axial view —0.04
Canine cusp tip to occlusal (mm), sagittal view 0.26
Canine angle (*) to midline, coronal view 0.01
Canine angle (*) to the lateral incisor, coronal view 0.11

0dds ratio (95% CI) P value BIF (%)
1.15(0.28,4.71) 0.8501 13
0.0110 92
7.90 (1.60, 39.03) 0.0113
20.82 (1.92, 225.86) 0.0126
0.97 (0.74, 1.25) 0.7905 23
1.29(1.10, 1.52) 0.0023 97
1.01(0.91, 1.12) 0.8940 9
1.11(1.04, 1.19) 0.0037 98

Canine crown position, canine cusp tip to occusal on sagittal view, and canine angle to the lateral incisor on coronal view were used in the nal
prediction model because they have a high BIF (%) and did not have high correlation with other variables in the model.
BIF, Bootstrapimportance frequency: ie, the percentage of bootstrap samples in which the variable is retainedin the nalmodel after applicationof

the backward selection procedure.
*Reference category.

Table V. Results from the final prediction model (ob-
tained after application of a backward selection proce-

dure with 0.157 as the critical level for a P value to
remain in the model)

Odds ratio
Variable Estimate (95% CI) P value
Intercept -5.66
Canine crown position 0.0014
Buccally 2.11 8.26 (1.77, 38.52) 0.0072
Palatally 3.28  26.45(3.90, 179.51) 0.0008
Line of the arch *
Canine cusp tip 0.27 1.31(1.12,1.52) 0.0006
to occlusal (mm)
on sagittal view
Canine angle (*) to 0.11 1.12(1.04, 1.19) 0.0014

the lateral incisor
on coronal view

AUC = 0.965 (95% Cl: 0.936, 0.995).

The probability of true impaction = exp(p)/(1 + exp(w), where
W= =566 + 2.11%, + 3.28% + 0.27'x; + 0.11*x, with
X, = 1 if the canine crown position is buccally oriented and
X; = 0if not; x, = 1if the canine crown position is palatally oriented
andx, = 0if not; x; is thelinear measurements from canine cusp tip
to the ocdusal aspect in the sagittal view (millimeters); and x4 is the
canine angle (degrees) to the lateral incisor in the coronal view (de-
grees).

*Reference category.

the degree of mesial overlap of the maxillary caninerela-
tive to the adjacent lateral incisor plays a role in the
severity of impaction and the probability of spontaneous
eruption. Warford et al"' found that the degree of canine
mesial overlap with an adjacent lateral incisor is a better
predictor of impaction than angulations. Power and
Short'® found that if canine angulation is more than
31" to the midline, the chances of eruption after

deciduous extraction are decreased. However, the posi-
tion of impacted canines, linear measurements, and their
angulations have been found by some authors to be
invalid as indicators of the successful outcome of inter-
ceptive orthodontic treatment, length of treatment, and
periodontal status.*™""*"" Sajnani and King'' found
that beyond the age of 9 years, a statistical difference
for canine cusp tip to the occlusal maxillary plane was
the most important predictor of impaction, more than
all other measurements on panoramic radiographs. In
our study, canine crown position was used in the model
as a predictor and was not correlated to the specific fac-
tors to differentiate between either palatal or buccal po-
sition. We aimed to identify impaction vs nonimpaction,
regardless of the location. We selected only subjects with
unilateral impaction to avoid patient variations and mis-
diagnoses of impaction in bilateral patients.

In addition to the contradictory results of previous
studies, those studies used 2D images and tested only
1 or 2 variables for canine impaction. Furthermore, those
studies showed the significant relationship between
impacted canines and radiographic factors to sponta-
neous eruption or the success rate of interceptive treat-
ment without taking into account the correlations
between variables. Moreover, they failed to verify
whether the canines were truly impacted and whether
those factors were independent predictors or whether
there was an interaction between them. In this study,
unilaterally impacted canines were selected and were
determined to be truly impacted because the contralat-
eral side was erupted, and the ipsilateral side of all pa-
tients showed no improvement in position after a
follow-up of 1 year. However, the sample was considered
to representimpacted canines regardless of whether the
impaction was unilateral or bilateral. Likewise, the
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Fig 4. Anexample of the prediction model of impaction for a 14-year-old girl with bilateral impacted ca-
nines illustrating the probability of maxillary canine impaction: A, canine crown positions of the canines
were palatally located; B, cusp of the right canine tip to the occlusal plan (4.5 mm) in the sagittal view; C,
cusp tip of the left canine to the occlusal plane (6 mm) in the sagittal view; D, angles of the right and left
canines (29" and 43°, respectively) to the lateral incisor in the coronal view. p of the right can-
ine= 5.66+2.11*0+3.28"1+0.27*4.5+0.11*29=2.03. The probability of impaction of the right canine

=exp(2.03)/(1+exp(2.03)) =88%. n of the left canine=

5.66+2.11*0+3.28*1+0.27*6+0.11*43=3.97.

The probability of impaction of the left canine =exp(3.97)/1+exp(3.97)=98%.

nonimpacted canines were considered to represent non-
impacted canines, whether the patient had a unilateral
impaction ornot.

Compared with conventional 2D images, CBCT images
provide applicablediagnosticinformation for dental struc-
tures in the sagittal, axial, and coronal planes without
overlap, as well as giving invaluable information related
to impacted canines.'"™"™ Our previous studies
highlighted that more information is gained from CBCT
than from panoramic images."™ ' A CBCT evaluation of
the impacted canine improved the position assessment
relative to adjacent teeth, providing a greater degree of
confidence in the treatmentplan than with 2D images. '™ **

Several significant differences were found between
impacted and nonimpacted canines. Since the number
of variables was high compared with the sample size, a
selection of variables was made for constructing a multi-
variable prediction model (Table 1V). This selection of
variables was based on the fact that these variables
were clinically relevant with a high AUC index and did
not have a high correlation with other variables in the
model. In this study, contact relationships, the mesiodis-
tal spaces for the impacted canine at the occlusal level,
and the mesiodistal spaces available for the impacted
canine at the apical thirds were significantly different
between impacted and nonimpacted canines. However,
those variables were not used in the selective predictors
because the AUC indexes were low (0.76, 0.74, and 0.64,
respectively). A lack of mesiodistal space is the main
cause of buccally impacted canines, whereas excessive
space is correlated with palatally impacted canines.™"
In a CBCT study, it was reported that the root length
and buccolingual and mesiodistal crown widths of
the lateral incisors were smaller in a sample of palatally
impacted canines.™ Furthermore, there is sexual dimor-
phism in mesiodistal crown widths between male and
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female patients.”" Our samples included all kinds of
impaction (buccal, palatal, and line of arch). Therefore,
no difference was found between impacted and nonim-
pacted canines in lengths or crown widths of the lateral
incisors, consistent with results from a CBCT study of
unilaterally impacted canines.”* CBCT was found to be
precise in measurements of root length, with a high level
of reproducibility.”' The linear and angular measure-
ments in the CBCT images were found to be accurate
in subjects with canine impaction.”!

The canine-to-lateral-incisor angle, rather than the
lateral incisor inclination, has been found to have a
direct influence on canine impaction when CBCT was
used.” This agrees with our findings. Incisor inclinations
(labial root torque) in Angle Class 11 Division 2 patients
have been found to be risk factors for palatally impacted
canines.™" However,inanotherstudy, incisor incination
in patients with buccally impacted canines showed no
signitficant relationship.” We found no signi cant differ-
ence between impacted and nonimpacted canines in
lateral incisor inclinations to the maxillary plane.

We found no straightforward formula in the litera-
ture for the prediction of canine impactions based on
CBCT. No guidance for the use of CBCT radiographs
has been established to identify impaction for the devel-
opment of proper treatment plans. Therefore, this study
was carried out to identify impactions based on the pre-
diction formula in CBCT images in patients with unilat-
erally impacted maxillary canines. In this study, the
analysis of CBCT images generated a number of radio-
graphic factors. These signiiicant differences between
impacted and nonimpacted canines are useful in the un-
derstanding of impaction and the patterns of eruption,
and the prediction of canine impaction. With the
methodology applied, we attempted to differentiate
impaction vs nonimpaction using the prediction model
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with a high AUC value of 0.965, ranging from 0.936 to
0.995. Since the selection of the 6 predictors was based
on the data presented, predictions obtained from the
final multivariable model were expected to be too
extreme, and the AUC obtained after internal validation
is still likely to be overoptimistic.

The limitation of this study was the small sample size

that was not determined based on a power analysis. This
was because our aim was not only to find significant dif-
ferences, but also to develop a prediction model with
practical relevance. Hence, this study was set up for
testing most of the radiographic parameters in the liter-
ature, and the interest focused on large differences, not
only statistically significant ones. Thus, the study was
not powered to detect subtle differences. External vali-
dation is necessary to evaluate the true performance of
this model in a new setting. 1t is of crucial importance
to establish an easily validated method to predict canine
impaction in young patients to help orthodontists iden-
tify the probability of impaction for the optimal timing
of intervention. 1t is essential to test the reliability and
the reproducibility of this method. Further studies are
needed to validate the prediction model on different
populations prospectively.

CONCLUSIONS

Prediction of the probability of canine impaction

based on CBCT was excellent. The canine angulation
to the lateral incisor on the coronal view, the canine
cusp tip to the occlusal plane on the sagittal view, and
the canine crown position were the strongest predictors
based on the CBCT radiographs and may help orthodon-
tists to identify the probability of impaction for opti-
mally timing the intervention.
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Early prediction of maxillary canine impaction
from panoramic radiographs

Anand K. Sajnani® and Nigel M. King"
Navi Mumbai, India, and Hong Kong SAR, China

Infroduction: Treatment of impacted maxillary canines frequently requires surgical intervention, which
can involve substantial complications. Thus, it is desirable to identify a reliable method for the early diagnosis
of canine displacement. In this study, we sought to determine whether impaction of a maxillary canine can be
predicted using measurements made on a panoramic radiograph. Methods: This retrospective study was con-
ducted at a dental hospital in Hong Kong with panoramic radiographs. Geometric measurements were made on
384 panoramic radiographs of patients with a unilaterally impacted maxillary canine (group I) to characterize its
presentation and compare them with the unaffected antimere (group Il). Results: There was a clinically discern-
ible difference of 4 mm at the age of 8 years and beyond between the mean distance of the tip of the impacted
canine (group I) and that of the antimere (group Il) from the occlusal plane (P <0.05). Furthermore, there was
a statistically significant difference at the age of 9 years and beyond between the 2 groups according to the

Diagnosis of maxillary canine impaction is possible at 8 years of age by using geometric measurements on
panoramic radiographs. (Am J Orthod Dentofacial Orthop 2012;142:45-51)

he fundamental aspect in the diagnosis of and

treatment planning for an impacted maxillary per-

manent canine is the ability to recognize and pre-
dict its subsequent failure of eruption. Early diagnosis of
canine displacement, in relation to the surrounding
structures, is based primarily on a radiographic examina-
tion. Ericson and Kurol,' who studied children aged 10
to 13 years, proposed that the diagnosis could be
made using a panoramic Im and that the time could
be de ned as “moderately” early. They used a series of
geometric measurements made on panoramic radio-
graphs that included the angle formed by the long axis
of the canine with the midline, the vertical distance
from the tip of the canine to the occlusal plane, and
the distribution of the canine into different sectors
depending on its location in relation to adjacent teeth.
Furthermore, their final observations included the
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therapeutic effects of an interceptive approach such as
extraction of a deciduous canine.'** Lindauer et al'
used a control group to develop a method to predict ca-
nine impaction at an accuracy of 78% with a modifica-
tion of the procedure originally proposed by Ericson and
Kurol.' Overlapping of the lateral incisor by the canine
on panoramic radiographs, when development of thein-
cisor has been completed, can be considered a sign of
a possible eruptive anomaly of the canine. ' Likewise, it
has been shown that sector location is a significantly
better predictor of impaction than tooth angulation.”
However, the relative diagnostic importance of these
radiographic factors, including angulation of the canine
to the midline, height from the occlusal plane, and buc-
copalatal position, has not been previously evaluated in
Chinese children and adolescents.

Treatment of a palatally impacted canine usually
involves surgical exposure and traction to move the
tooth into the correct position.” These procedures have
high success rates but can involve substantial time and
financial costs. They also carry risks of gingival recession,
bone loss, and detachment of the gingiva around the
treated canine.” An interceptive treatment option
includes extraction of the deciduous canine to prevent

nal impaction of the permanent successor. However,
this method must rst prove a positive diagnosis of
canine displacement that will otherwise lead to canine
impaction. Therefore, it is desirable to identify a method
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Fig 1. Diagrammatic representation of the measurement
of the perpendicular distance from the tip of the impacted
canine to the occlusal plane.

that can give the clinician a reliable protocol for early
diagnosis of displacement of a canine and prediction
of subsequent impaction.

A panoramic radiograph is a primary routine investi-
gation for many patients. Hence, the variable, visible on
that radiograph, could be used diagnostically to predict
the impaction of a maxillary canine. This early diagnosis
of an impaction can be used to determine the advan-
tages, disadvantages, success rates, and clinical benefits
of any operative technique. Thus, the objective of this
study was to determine whether impaction of a maxillary
canine can be predicted by using measurements made
on a panoramic radiograph.

MATERIAL AND METHODS

A total of 384 panoramic radiographs of 442 nonsyn-
dromic patients known to have unilaterally impacted
maxillary canines who had attended the Paediatric
Dentistry and Orthodontics Clinic at Prince Philip Dental
Hospital in Hong Kong SAR, China, were available
for assessment. The clinical records and the radiologic
data were used to assess and con rm the position of an
impacted maxillary canine. The canine was de ned as
impacted if its antimere had completely erupted in the
oral cavity, but the unerupted canine showed complete
root formation radiographically (Fig 1). The radiographs
most commonly used to determine the position of the im-
pacted canine are panoramic radiographs in combination
with anterior occlusal films by using the vertical parallax
principleﬁand periapical radiographs taken at various hor-
izontal angulations with the horizontal parallax tech-
niquef" After the diagnosis had been con rmed from the
clinical records and radiologic data, previous panoramic
radiographs, if available, were traced to evaluate the posi-
tion of the permanent canine of these patients. Thus, by
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Fig 2. Diagrammatic representation of the distribution of
the canine in different sectors depending on the location
of the tip of the tooth.

using this mixed-longitudinal study design, the location
of a canine was determined at different chronologic ages
of a patient. All radiographs were examined in a darkened
room by using an illuminated x-ray viewing box. The pan-
oramic radiographs were traced with 0.003-in matte ace-
tate tracing paper and a 0.5-mm HB ne lead pencil.
Geometric measurementswere made onthe panoramic ra-
diographs to show the impacted canine (group 1) and to
compare them with similar measurements made for the
antimere tooth (group 11). The measurements included
the angulation and position (sector) of the tooth, the dis-
tance from the occlusal plane, and the stage ofroot devel-
opment (adapted from Ericson and Kurol').

The occlusal plane was determined by drawing a hor-
izontal line passing through the incisal edge of
the central permanent incisor and the occlusal plane of
the first permanent molar on the given side. When the
central permanent incisor or the first permanent molar
was absent, the lateral permanent incisor or the second
permanent molar was used to determine the occlusal
plane. In the deciduous dentition stage, the central inci-
sor and the second molar were used to define the occlu-
sal plane. A perpendicular line was then drawn from the
incisal tip of the impacted canine and the antimere to the
occlusal plane. This distance was called “d1” for the
impacted canine group (group 1) and “d0” for the anti-
mere group (group 1) (Fig 1).

Groups 1 and 1l were categorized into different sectors
depending on the location of the tip of the tooth in
relation to the adjacent teeth (Fig 2).

The angle formed by the long axis of the impacted
maxillary canine (group 1) with the midline was called
“a,” and the angle formed by the long axis of the max-
illary canine on the antimere side (group 11) was called
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Fig 3. Diagrammatic representation of the measurement
of the angle made by the long axis of the impacted canine
with the midline.

“0” (Fig 3). The midline was defined by the following
landmarks on the radiograph: intermaxillary suture, an-
terior nasal spine, nasal septum, and internasal suture.
When the tip of the canine was pointing in a direction
opposite to the midline, a “—ve” sign was assigned as
apre X

The root development of the canine was divided into
6 stages. The various stages and their interpretations
were stage O, root formation not yet begun; stage 1,
root formation less than a quarter complete; stage 2,
root formation between a quarter and a half complete;
stage 3, root formation between a half and three quar-
ters complete; stage 4, root formation more than three
quarters complete; and stage 5, root formation com-
plete.

All data were input into an Excel worksheet (version
2007; Microsoft, Redmond, Wash), and the data were
printed out and checked for any keying-in errors. To de-
termine whether there were any statistical differences
between the geometric measurements made on the pan-
oramic radiographs, the paired f test was used with the P
value set at 0.05.

RESULTS

The 384 panoramic radiographs that formed the
sample for this study included parts of records from
111 patients with a total of 222 longitudinal follow-
up radiographs. The data obtained from all 384 pano-
ramic radiographs were divided into different age groups
(Table 1) to facilitate comparing the position of the
impacted canine (group 1) with the unaffected antimere
(group N). This included 54 radiographs from patients in
the age group of 3 to 8 years. No statistically signilicant
difference was found between the values and measure-
ments obtained for patients in whom the canines were

Table I. Distribution by age of the 384 panoramic

radiographs with unilaterally impacted canines

Age of the Radiographs Follow-up radiographs
patient (y) available (n) available (n)
3 1 0
4 4 0
5 7 0
6 7 0
7 18 3
8 17 11
9 32 20
10 42 28
1 70 47
12 91 62
13 60 43
14 17 4
15 6 2
16 4 0
17 2 0
18 2 1
19 3 1
21 1 0

Table Il. Mean differences between the distance (in

millimeters) of the cuspal tip of the impacted canine
and the unaffected antimere from the occlusal plane

Mean distance Mean distance ~ Mean

of impacted of unaffected  difference

Age of canine from  antimere from  between
patients occlusal plane occlusal plane  groups

W) dr1) (do) (d1-d0) P value
=4 19.6 19 0.6 0.3
5 21.9 20.4 1.4 0.071*
6 21 20.3 0.7 0.04*
7 20.4 18.1 23 0.04*
8 20.2 16.5 3.7 0.001*
9 19 11.2 7.8 <0.0001*
10 19.7 7 12.7 <0.0001*
1 17.9 3.6 14.3 <0.0001*
12 18.6 2.2 16.4 <0.0001*
13 17.7 1.4 16.3 <0.0001*
14 18.5 1.9 16.6 <0.0001*
=15 15.7 1.3 14.4 <0.0001*

*Statistically significant.

buccally impacted and those in whom the canines were
palatally impacted. Hence, the data were combined
and the results further analyzed.

There was a statistically significant difference at the
age of 5 years between the mean distance of the tip of
the impacted canine (group 1) and the unaffected
antimere (group 11) (P = 0.01). All age groups beyond
the age of 5 years also showed a highly statistically sig-
nificant difference between the mean location of theim-
pacted canine and the unaffected antimere (Table ).
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Fig 4. Difference between the mean distances of the cuspal tip of the impacted canine and the unaf-
fected antimere from the occlusal plane according to the age of the patients.

The mean distance covered by the impacted canine in
the vertical direction from 5 to 12 years of age was 3.3
mm. During the same period, the mean distance covered
by the unaffected antimere was 18.2 mm (Fig 4).

Ihere was a statistically significant difference at the
age of 9 years between the mean location of the im-
pacted maxillary canine (group 1) and the unaffected
antimere (group 1) according to the position in the sec-
tor (P = 0.007) (Table 11). All age groups beyond the age
of 9 years showed a highly statistically significant differ-
ence between the mean location of the impacted canine
and the unaffected antimere (P <0.0001). The results
demonstrated that, at the age of 9 years, the cusp tip
of the impacted canine crosses the distal border of the
lateral incisor to lie between the distal border and the
midline of the lateral incisor (Fig 5)

There was a highly statistically signi cant difference
at the age of 9 years between the mean angle made by
the long axis of the impacted canine (group 1) with the
midline and the angle of the unaffected antimere (group
1) with the midline (P = 0.0004) (Table 1V). All age
groups beyond the age of 9 years also showed a highly
statistically signi cant difference between the location
of the impacted canine and the unaffected antimere
(P <0.0001). At 9 years of age, the mean angulation
formed by the long axis of the|impacted canine'with
the midline wa{ 28.47;] after that, 1t contmuously

increased as the age of the patient increased (Fig 6).

N ety e brterirred
between the meanroot formation stages of the impacted
canine (group 1) and the unaffected antimere (group 11)
in any age group (Table V; Fig 7).

DISCUSSION

Panoramic Ims have been used extensively for the
identification of diagnostic parameters aimed at

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

Table lll. Mean differences between sector locations

of impacted maxillary canines and their unaffected
antimeres

Mean sector  Mean sector Mean
Age of location of location of difference
patients  impacted unaffected  between the
W) canine (S) antimere (N)  groups (S-N) P value
=4 0 0 0 1
5 0 0 0 1
6 0 0 0 1
7 0.3 0.2 0.1 0.5
0.6 0.3 0.3 0.3
9 1.0 0.2 0.7 0.007*
10 1.2 0.1 1.1 <0.0001*
1" 13 0.0 1.3 <0.0001*
12 1.7 0.0 1.7 <0.0001*
13 1.6 0 1.6 <0.0001*
14 2.3 0 2.3 <0.0001*
=15 2 0 2.0 <0.0001*

*Statistically significant.

facilitating interceptive treatment planning. Occasion-
ally, patients have distortions in the frontal dentoalveo-
lar regions.''" However, it has been demonstrated by
mathematical calculations and confirmed by
experimental tests that panoramic radiographic images
can be reliable for geometric measurements in clinical
practice.''"'* Linear vertical measurements, ratio
calculations, and angular measurements can be made
on a panoramic radiograph with consistent accuracy.'
Moreover, a panoramic radiograph is a reliable indicator
for determining the buccopalatal position of unerupted
maxillary canines.'’

The need for a method to detect impaction of maxil-
lary canines at an early age has been identified in
the literature." Hence, although the panoramic
radiographs of patients with unilateral impactions
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Fig 5. Difference between the mean sector location of the impacted canine and the unaffected anti-

mere according to the age of the patients.

were derived from a mixed-longitudinal study design,
they were divided into groups depending on
the patients’ ages to detect changes in the position of
the impacted canine and the unaffected antimere. This
would allow determination of the geometric variables
and measurements that show a signi cant change at
a given age between the 2 groups and can thus help to
predict an impaction early

There was a signi cant difference between the 2
groups at the age of 5 years and beyond, when the
distance from the cusp tip of the canine to the occlusal
plane was used to determine the position of the tooth. Al-
though this difference was small and is clinically difficult
to discern, it suggests that the canine that would eventu-
ally remain impacted (unerupted) loses the potential for
movement in the vertical plane as early as 5 years of
age. Thus, it is possible that genetic disturbances start af-
fecting the canine at an early age.'” Also, it is highly un-
likely that the lateral incisor would influence the
movement of the canine at this early age, as suggested
by the guidance theory.'™ '™ However, the antimere
canine (unaffected, erupted canine) continued to mowve
downward in the vertical plane and travelled almost
18.2 mm from 5 to 12 years of age; this finding has also
been demonstrated by Coulter and Richardson.'™ By 8
years of age, there was a mean difference of approximately
4 mm between the 2 groups that can be detected clinically.

There was a highly statistically signi cant difference
between the 2 groups at the age of 9 years and beyond,
when sector location of the cusp tip was used to deter-

Table IV. Mean differences between angulations (in

degrees) formed by the long axis of the impacted ca-
nine and the unaffected antimere with the midline

Mean angle Mean angle Mean
formed by formed by difference
Age of impacted unaffected  between the
patients  canine with  antimere with two groups
W) midline (w) midline (6) (x-0) P value
=4 0 0 0 1
5 0 0 0 1
6 5.6 0 5.6 0.2
7 143 11.3 3 0.5
8 24.2 20.3 3.9 0.7
9 28.4 11.3 17.1 0.0004*
10 26.9 6.0 209 <0.0001*
1 37.4 3.5 339 <0.0001*
12 36 2.3 33.7 <0.0001*
13 42.7 1 41.7 <0.0001*
14 44.9 1.9 43 <0.0001*
=15 41.4 0 39.9 <0.0001*

*Statistically significant.

move mesially toward the facial
antimere canine occupied the ideal

beyond, when the angle made by\the central long axis of
the canine with the facial midline was used to determine
the position of the tooth. At this age, the impacted canine
was mesially tilted at an angle of approx\m]ately 307, and

mine the position of the tooth. At this age, the cusp
tip of the impacted canine was found to lie between
the distal root surface and the central long axis of the
adjacent lateral incisor, whereas the cusp tip of the
antimere canine lay superior to the deciduous canine.

the antimere canine was almost vertical with'\a mean angle
of approximately 117. At all ages beyond 9 ye\es(s, an im-
pacted canine was found to have a tendency to tiltiesially,
thus increasing the angle thatit formed with the facia
line. In contrast, the antimere canine tended to lie almest

At all ages beyond 9 years_the impacted canine was

vertically, and Tfinally it erupted into the oral cavity. The
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Fig 6. Difference between the mean angulations of the impacted canine and the unaffected antimere

with the midline according to the age of the patients.

findings, detectable on a panoramic radiograph, appear to
serve as valuable features to help determine the presence of
animpacted or potentially ectopically positioned canine for
clinical practitioners.

However, the various stages of root formation
between an impacted canine and the unaffected anti-
mere failed to show any difference during the entire
course of development and eruption of the teeth. This
gives rise to the hypothesis that intrinsic mechanisms
of development (genetics) do not completely control
the position and eventual impaction of the canine'";
this in turn suggests that other environmental factors,
such as guidance from the lateral incisor and crowding,
in uence the nal outcome.'" '®

Ericson and Kurol™* stated that a radiographic
examination before the age of 10 years does not
provide a reliable means to determine the future
unfavorable path of eruption of a maxillary canine.
However, our findings suggest that early radiographic
examination aided by geometric measurements can
provide substantial information on the eruption
pattern of a maxillary canine, thus allowing early
detection of an impaction.

Warford et al” suggested that sector location of the
cusp tip of an unerupted canine is the most important
predictor of eventual impaction. However, in this study,
we demonstrated that the vertical distance from the cusp
tip of the unerupted canine to the occlusal plane is the
most important and an earlier predictor of eventual
impaction than all other measurements made on pano-
ramic radiographs.

Although we drew on a considerable body of data, the
material had been collected for clinical purposes, and so
the radiographs were often nonsequential; this led to
some measurement restrictions. The preponderance of

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

Table V. Mean differences between root formation

stages of the impacted canine and the unaffected
antimere

Mean root Mean root Difference
Age of  formation of formation of  between the
patients impacted canine  unaffected groups (Sr- P
W) (Sr) antimere (Nr) Nr) value
=6 0 0 0 1
7 1.1 1.1 0 1
8 1.7 1.8 0.1 0.3
9 2.8 2.7 0.1 1.0
10 3.6 3.7 0.1 0.1
1 4.1 4.1 0.0 0.8
12 4.5 4.6 0.1 0.6
13 4.7 4.7 0.0 0.8
14 4.9 5 0.1 0.2
=15 5 5 0.3 0.2

available radiographs in the 11- to 13-year age groups
reflects the pattern of referrals to the clinic for treatment.
The study design was determined partly by the availabil-
ity of suitable radiographs, which were taken solely for
clinical purposes. Consequently, longitudinal data were
available only for some patients. However, the study
design also made it possible for the first time to trace
and highlight the radiographic position of the maxillary
canine in children in the age group of 3 to 8 years.

A shortcoming of the radiographic technique used to
predict early impaction of the maxillary canine is that it
cannot be used to predict bilateral impactions. Also, the
geometric measurements obtained from the radiographs
of patients with both buccal and palatal impactions were
combined, since they produced similar results. 1t would
be useful to perform a study with a similar design but
with more radiographs especially in the younger age
group (7-10 years) and to compare the results with our
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Fig 7. Difference between the mean root formation stages of the impacted canine and the unaffected

antimere according to the age of the patients.

study. Moreover, it would be interesting to longitudi-
nally observe radiographs of all patients at different
ages to better predict impaction of maxillary canines.

CONCLUSIONS

The vertical distance of the tip of the maxillary canine
from the occlusal plane as evident on a panoramic radio-
graph is a good predictor of impaction of a maxillary
canine. Diagnosis of an impacted maxillary canine can
be made after 8 years of age, especially if the angulation
of the canine with the midline is also considered. Hence,
screening of patients to detect an early impaction could
be performed at this age.
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Resorbed lateral ineisors adjucent to impacted
canrnes iqve normal crown $ize

llana Brin DMD," Adrian Becker BOS, LDS, D00, and Yerucham Zlibarman DM

Jerererfem, Taroel

Thy importance of dewctng meaxil-ary caning Impactian [s that L may cormpromise doetal healil,
particuiary sinde a small but zignificarm prosortion of impactad canines is asscelated with the
ragarption of the roots of neighboring testh. 1t has baen showh that the existente of smal' and
pag-shaped latarat Inciscrs 1= highly correlates with meg|lary caning palatal impaetlon. To date,
howaver, it baa not been es'ablishved whether the root rasorption that occars has 32 similar correlation
or a pradilaction for cne or other tvpes of [Berd inciger crown struchare. Accotdingly, & aroup of
patients with bazeally or palatatly irmpected canings, in whish reot resorotion ol the lateral indiso-”
could be diagnogod rpanlgancaraphicaly, was exanined and compared with a group of cages with
palatally Impestad canines, none of which showad root reserption, which served as controls. The
rasicdistal srovwn d mansion of the lateral incisor n the expedmental group was founa to be normal
in all paficnts oenept theee (139€), which was signifloantly diffarsnt frpm the distibetion of lgters)
inciz0r gl2e it the conkrol group (o < 00011 Inthe majority of the cases agoracsive rool resormdion

Drw=aras QOATHOR 189357 04 60-8.)

of Ina awaral ingior root had oteurel, We would specalate that in these cases, the norma-s zad
and early developing [ateral inciscr root aastructs the devlated eruption path gf the canlng and
2onaeduenly stancs a consklherably greater chance of be'ng damaged by resorptlon, (Aw J ORTHDO

Thc need for diapnostic awweness icgarding
resorption of maxillary lateral incisors assoclared with
ectopic erupdien of the adjacent canines has been
steessed repeatedly by Eockson and Kurol'? and
others *0 Myny parameters were studied in these pub-
Tiealions, mainly thase relaicd 10 canine positian,

The atructire of the lateral ineisor, specifically peg-
snapad, small, oo weissing, has heen shovwn Sy ue™ ¥ god
eihers™ o be 4 predisposing factor in palacl conine
impaction. We hewe alsn shown in oon eavlier
putlcation’ that therz is a close relationship betwsen
mesiodiztally reduced labcral jncisct crosn tize and a
shonter root lengrr. owever, this Tactor has oot been
imvestigated in relation b root resorptisn of the lacetal
incigoe that is adjacent to the impacted canioe.

The purpose wl 1his sludy was to focus on o groep
of patienls who had mwsorpion of the lateral incisor roat,
which was aszogiated with @ deviant cruptian pattern
of the aldjacent canine,

SUBJECTS AND METHODS

The suhjet wwatetial crmprised a geoap of 26 patierts in
whamn 23 Jaleral mexillary incisan (8 = 23 showed a degree

Fimr U Peuotemast ol Cofwduaitivs, Hebrew [abesily-Hufese =l Sceol
ol Dente | Medicime.

*Eenior Luciunar

"Clinical Avseazioee Trafeszor

(zpyrighe @ 1955 by the Ameeizen Aesetalen of Ui oda e,
QRARSAOG SART T - 210 AT

a0

of rant ressrprian wysoc eled with unsropted 1djacent cumnes.
Twur eech su>'ect, coaveniwenal ininal diagnosthe arthadants:
regards were available, The subjocts” sex, age, afiversd side,
fthe existonen nf rot rernmption clsewhers, and variaps other
peuaineten Jocalion of fanins, existene of follicular gyst,
and esindiztal width of the Cateral incizor) felatal o the
attected canine and lateral igelsor, weare recaeded, Any pen-
erulized endency wward root resecption was datermined by
seritimizing the pretreatment intracsal rosntpenogriams Ter id-
iopsthic resorption of fne roate of teerh otker than the loteml
imcisars.

The canine-relate] paramessrs susoszed wore (41 huecal
o palatal locatorn af the unemptad carise, 32 assesied from
the available rocntgenograms® and from clinieal olhse valion
an the: time of sergleal éapoyune; and (b)) presence and Rife of
a caming Zollicular vpst nsseised sovonding to Shear Mron e
RRTE roentgenograms, The dispnostie critcrion for a oyet (in
vanirust 1o merely o dilated tollicle) was that S pencoronat
widhhy mulal be ar least 3 mun,

The latcral inciznr-relate: prrAmctcrs wite (173 the. labscul
incigor mesindisia] ocrown gize ss cvalpated secorting o
Beskerer ol.” The muxilary lilsral inciser w5 considered 15
pee-shaped, when itz greatest mesiodistal width was v the
egrvival marging ymatl, when dte mesindists] widsh equalled
ar wag emuller than at of s mondibular conaterpiut; and
norme. when its mesiodistal widik was larger than thae of its
mardibinar courtepant. £23 The degroe of (5 ront resorption
iy ugsexsed oo the mesizl and distet sspeet sepautely s~
cording ta e coodileatlor. of the cethed of Maltngret ot ol
Lst degrec resorption, Trogr.ar ceat contonr, Ind dearee, rs-
S PLian smounting o less than 2 mm of the a3sessed origlmal
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Ameelead Soaedsd of Cihkadaneies gurf Depgyoefal Onbepedics
relime 104, da )

Takle | Misribipion of the subjects in the
caprrimental group accctdlng 10 sey, ape,
nocurrence of idivpathic root Tesorption,
carine, gnd lateral incizer =alaed paramacees
(20 subjects with 23 teeth)

Cax: L by
12 girls

Bloon apz in years LES (range 11 10 L)

Jtopateie regnrbing Tn 1 parients
A fleeted side; % hght
L e
Locatian af th: impasted canlree: 21 pudiskal
3 hoeeal
Conine folicular evet: In % iceb
MTD width of te offected Taterzl 20 el
ITHEGr Srown 7 gl

Tabla M. Distdbubion of lateral ibcigior coown
§3FR Warfld ront fE0rpring

| Mo el Sareviel Sima? dwrera!

ineiEoes sk ! FE T
Rezarbed hulery 20 3 13
InCLsoTs 57% 13% 1008
Coucaorbed laternd &b ol 115
ini-on 2% T 1%

p < .04

100t lungtii 3rd degree, resuorplion of betwesn 2 mm and anc
thied of the asscssed ceiging] rout longth; dih degsec, mnt
IYCIphoN Exoecding ane thivd of the agsessed oviginal 1wl
length.

The walues for both metial and distal coot rezarption wene
regorded. b addition, any & orcnes in classifcation Debwesn
tham was notad and veed L inheae tbe presencs of ohliqus
sl 1oesorplion [Fua, 1k

To relate latera] incisor mes:odiztal coowo sice with the
QEEIrEnce of wesouplion oF 8 ool i clees ul wpachicn of
the adjrcon: carine, A enlonl group drewn oA presines
oofy” was Naed. Tos moup comsisied of poatiats with voi-
Ereral ar bileerdl positoning of maxddlary <aiines cepme-
senting all the jmpzcted sanine Teses In O35 conserutive pas
tents of =n omroden iz precoes. Ons kordred apd sweaty-
oo Iutama] imeisors that werc sitvated adfecent 1 impacted
cembes gorved this purposs, The chi syuaed s (1 g was
spplied oo compare the ciatrituticon of nonval and sroall faccea’,
st i ke conrol groap e = 121) with thatin the gnwp
of tesorbed 1ereral cizars e = 235,

RESLILTS
The results concerning the examinaticn of the sum-

ple ars preseated in Table . The rasocbed lateral in-
cisnrs were moree pravalent among gils {3 21, The

Brin, Becker, wnd Zobermran B

Flg. 1. Schemetls represeplation of cbhliyue ook rusurption:
foyrh dearee ~esomitlor on distal aspect; 2ra dagrea resorptior
of mesla’ aspecl; diference of 2 Indleating d agsnal ragl re-
sprplan of 2nd Cagres.

e agEe b e begigming of the onhodenc weatinent
was 12,7 yerrs frange || to 19 years of age). In the
mnjority of the casas examingd, nn tendency o reaom-
tirm of the racra of olher testh hatore mearmeant enuld
be ubserved. Howevar, iD the three subjeets (all wicly
with four resorbad latzral Locisors] oy resocbed Lesth
arther than latersl incizors are sxcludsd, the ratia of
female to tale patiznes changed o 9 o 8. and the
niwnher of lateral inetanrg wag radncad w19 Sinee e
lateral or oblicae paitern secn in the affacied leteral
inelsors CoRTAgis very strongly with the blunting patern:
ot megorption of tie gther teeil., eas laar eech were
oot excloded rem further acalyses.

biz=picaliv, mocs left lateral inefaors were affected
{14 of 23}, ané the position of e nnerupted canine
way predominantly palatal (20 of 223, In less then half
of the cases an eruptive cyst was present, The mesio-
disrzl dimension of the aficeted lareral incisor wus nor-
rial in all bue thres, Coriparison with the control proup
is presented in Table B "Lhe results indicare that the
chances for voat rezorpeion of a laferal inciser 2djacent
by an impacted canine are significant’y higher (p ==
1.0071% whea the 1arera] incisot i3 notnally el
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B2  Hrin. Hecker, od Fuifig vimen

tlaat of the rsorpticn on the mesial (56 5% and
Listal (B2 850 wypeels ol the laleral inzisors was sovers
i(3rc ar dth depgreed, It nine tecth §39%5, obligue ve-
sorotion had cocuned (Table [, In oo cases consid-
crable reot rescrpion: of the contral inctsors eonld b
seC

DISCUSSION

The phenemoensn al Lieral inciser rool resoplion
T:as been found 80 pocur i 12% of 4 sample of paia-iz
wilh an impacted mexiflary canine. ' The sevarily of
the domngme canged, oh we hase shosen hese, ooy he
extreme [Takle (). Almost 40% of ke affactcd teath
dernonsnzied oblicue reut resorpiion, whereas o the
others. atzce]l serorphion was olbscrved. ke Srd or
d+h drarec rescrptios coscs, spenial arertion will be

Asngricetn Junenet of caslador es and Powsafoed’ Qriiopedcs

i 10EL
Table 111, Distribution of the degree of wmesial,
distu’, and obligue roul resorption of the
maxillary latzzal incisors {ramber of
affecied reethd
Laegeee el mont
i M) Il FatY LT
l51 degree B L 2
2n- deprer d 4 ]
Sed degrec El 3 2
ath iegnes i 14 —_
Tt 23 13 a

Moreover, we would point out that she rocargero
graphie visuslization aod assessnenl o resorplion may
b sulbistantielly less than dhie tree exleul o the nsuld,
becuuse of he twp-dimensional repeeszntation of a
three-dimensional disease process. Thiz may be elzarly
il7aateared wich refzence o one nf the patients with
bilaternl impaciton who was followed -up in this soady.
Raeulpennaraphic exancingtion indicated first degaree
root resovption of the lefr lataral incisar only i Fig. 2A0
Eoth maxillacy lateral ireisors wers cxtracled m the
conrrsg af rthe arthocorc renfmant and, on axar:n-
tion ., an advanced and SEEralling resarniion (rocess wis
obsprwed in Tt teech (Hjp. 2H). This Lears wiloess
o tha inodeguacy of conventional rozntpenoiaphy in
defining and 4 lowing for accurate interpretation of the

reruited A che end af the ortnodontic trestment, Given
thes Lt dhat foae sliage | and 2 cases were ool ly fonnd.,
ard taking Lok wecsunt the young averace age of this
sample of palients, il would seem reasansbls o psseme
thitt thesc ame merely che carly signs of what thresren
o becomy: severe resopiion vases, tnw, noother wones,

wt Tl speeenabate i cosorplion of this stiologie enn-
eliliom iy E"mrc i rapicd

S —

actoal resorprion seales of the affected inelsor.

0 E RTINS, Yoot Tem 0 ARROC e witt o

impacied csniny way found 1w be mome prevalent in
femades. 7 [n our stody, Quweser, alihough more girls
(a0%) were alfected, The sample i= oo small &) Joaw
Binding comclogion:, Given, also, that a lendency to-
wean] general weol msorption was oo Toond (idiapachin:
rnot eesorntan sean anly i thiae Auhjesisl, 1 woold
seen 1 peeciods She oogsimbily ol an oosesad gy-
temis fdoins

[Palatal displac=ment of canines has been agaoviated
with anomalers =uxillary lareral incizors, ™™™ 4 whizh
charucteristice |y develop lae, nthree o these studies,
half the cases wilh palatally positicned conines pre
seoled with spemalous lwersl neksors, These findicgs
waete considered o lend credence to rhe view that il s
@ Ll of geidinze duriog the critzal stages of caoine
el opreent that leads b paliial displacoment ' T was
assitrmed That fis enidanes 38 wenally present when the
laderal Triisor s of pormal fiae, Flowever, oo esply-
parion is weaiable for the other 308 of the caaes wilh
Pt ganimes wlpch present with ool -sizad lit-
etal inzigori. Trzumez o the ragion may suggest 2 pos-
sible etinlogic Foetoe,' howewer, s occurrence is ol
rlways semambered by e patiant or patects, or e-
cardad by he dentist,
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Enin, Becker, ancd Zilkorrralr &3

Flg. 28. L=kial (L), m=esiz| [M;, palatal (P} and ristal {0: aspesta of Et1Ta:’.F.dIrighl! mizxil ary late-al l

Ira s, Mote the evars oot resorption and ils 1orucus pattern.

[r rozacd o the width of the comine dental follicle,
our findings concurmed with those of Ericson and Kuesl?
who could not commelate resoralon witzh 2 dilaed [ollicle
ur oyst o che negion.

In this wlucy, she lovacion of the impucted canine

wis foond to be predominanlly palatul, a8 has beco
seported fn oother sudics on mpacted canines.' How-
gyer, 10 only threo cuses (13900 was resorption found
on a el incizor with a moesiodigially =oall crown,
whereay in anocher casc, oot dwarflsm wae noted,
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Avreeiviie Soee e ol Devneaanned cind Lresofinia O beaesdics
aily [ BE5

Flg. 2C. Lakial [!), reaial (M), palaal (21, and distal 60 aspecls of exdrack m axillary lataral

inciss . hola the severa rool reserplion and its boduaus pattern which coulg ot be detzcied an the

periacical rpantgenogram.

Thus, i our zample, che affccted laeral incisors were
foend 1 be nommial size in 2lmost 210 patients, the dis-
tribution being sign.fcantly d:fferenep <2 (L0017 fram
that in # eontrol sample of unaffectad lateral inelsors
adyacen! 1o inapected canines.

Fron Hizse resudts and the lindings of Becker et
al.,” it may 2o speculated that, in cases of canins no-
pactiom, the oormal aized laeal incisor roal ohstrue! s
the deviated path ot atuprine of the cwnine and (s Gam-
wged 4% 0 COUSDUECE; witetEs in vises with uooms-
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Fig. 3. A, Panaramcyizw a0 an B-your ald oaliamnt, Mote i appasontly normal pogston end develzomos

Lrin, Beekor, oug! £ifoemn G5

07 tha maxillary coni-es. B, Panzoied. roarigenograms of same pelleal 3 yeaes [zlor. Wote unerualed
max llary canines and the rescqption of he raot of =5 gt [aterzl ndsar.

laus el incisnses Spen shaped andier a small ne-
aindiztal  croween widh),  cheir smallee* ancd  late
evelnning” tos are e exsly Lypassed and ot en-
danpumed by the wpactsc woth,

From dhis, vonsidering the Timitateons of chz eclo-
Fyely small sarple, we weckl conelmde thot spesis]
care snold be wiken i e ot up snd meotmens of

paticnfz wil impacea canines that are slmeent o nom-
mal sized tera] inciscrs, The othodoclist should be
Lo gl 12 bepin rodiment sacdier these euses,
e hops gy sunn as ipperion is dispawad .

I s inderesting fo et Fral dome of the pasents b
besn ceder observafion To? several yeacs, doring the
mdzesd GEnGEen perind ami haed e 2eered erthanlondic

134

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

66 rin, Becker, cnd Zibermsan

treatonent. Their original orthodonrie preblems were not
linked to canine displacemient, which could not be de
tecled atthat stage, neitaer from clinical mor from rocnt-
genoeraphic examination (g, 3, .40 [ was only sov-
eral wears later a0d moptively 1ite 1o oits development,
fhat the path of crupt’on of the permansnt can'ne ap-
penred to Lave chanped and, 0 so0doing, led to demage
ol its neighboring looth (Fig, 3, B This 15 in agreemsnl
wilh {he vonelusion of Ercson aod Kurol' tha o finad
unfaverable eruption of the permanent canine iy nor-
mally ot predic:nble from early roengenneraphic in-
WeSTiAlinm,

W thank M, [. Binnt, M5S0, for his hela wie the srse-
figtical cyalugsion,
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Changes in condylar position and occlusion associated
with maxillary expansion for correction of functional
unilateral posterior crossbite

Karen L. Hesse, DDS, MSD." Jon ﬁrtun, DDS, Dr. Odant.,” Donald R. Jacideph, DDS, MS,°
and David B. Kennedy, BD3, M3D, FRCD{Can)®
Sewnfe, Wish., and Fancorover, Brgur Calurnhia. Cenada

The purposa of s study was 19 Sotfirm thak correclion of functional poszencr crosstite through
maxillzry expansion is associated wih a change in condylar pasition and ocolusal relationzhips, and
ta determine whathor maxilany cxpansion is assocater with mtonombous nerease in mandibular
arch width, Pretreatment and posttreatment study models of 81 patiznts ages 4.1 to 12,0 years
{rean &.5 years, 3 1.5) were available after maxillary expansion with a Quad Helix or 3 Haas
expander for correction of a funclional posterior crossbite. Pretreatment and posttraarmeant
Lorregrars were gvailatle ‘or 22 of theg patients. Tomaographic evaluation revealed that the
condyles moved postatiorty and superiody on the nonsrassbite side from before to after treatmeant
{p = 0.03). No difierences were absorved on tha crosshite aide. Suparior joint space was groatest
oan the noncrossbite side before trestment, whereas, conversely, it was greatest on the crassbite
side atter treatmsnt §o < 0.035), Fe'ative condylar position was more anterior an the nonc-osshita
sice before treatment (o < 0.05], but similar on both sides after treatment, Molar and canine
relationships wereg maors Class Il on the cresshite side before traatmant o < 0.01 and = 0.05,
respectively] and similar on both sides atter treatment. A significant reduction in midline deviation
was seen from before ta after treatment (o < 0.00°) A small, but signif-cant autencmous noreass
in mandizular tenmoiar width (o 0.001) occurred concomitant with the maxillary espansion. (Am

J Orthod Dentofac Crthop 1987;111:410-8.)

Unilalr:rul pesterior crisshile 15 ope of
the most freguenthy occorring malocelesions in the
deciduous anid mised denkitions, with @ reported
incidence of 7% 10 234 7 In the early slages. sach
crosshites are assocloled with a lateral funcuona
ghift wl the mandible in approximately 80% of
cases, ™ As a result, an wsymmctric condylar position
has been documented o maximuwm inteccuspatian,
wilh Lhi crosshile side condyle bemg [breed vpward
and backward, while the noncrosshite side condyle is
distracted relative to the glenoid fossa® ' This type
of mulocclusion iz frequently  corrected  carly
through bilateral muxillary expansion and possibly
occkusal grinding. eliminating the acclusal interler-
uneis and desviation of the mwandible oo closure. 2 1
Ax g resull, the condyles may be expected to change
from an asvmmetric o o more SYMMSirc posiion
after trcatment. Few studies, however, have docu-

"Ciradiate sdanT. Lhniseray wl sk g, Sen) e,

“Pmifegsne. Tirecisity of Sshimor, Seallle.

“Sesnelats pl'crfc.-w::r: Lo vty ol W hilnglon, Saatile.

Terve '|:nr.|¢.'|i¢.'|:, warconver, Bricish £l b,

bepeine rcipeesig wo: T oa .-'il'q,(l]'l__ Trnivemr-ily ud Washing o, Tieparaent
of Uctdunoes, Sivl den, Deeallle, W wETLH5,

Copyvighe & 1997 by e Auvericm Asanciaion o0 L, s,
HEEQ-SAMAR7E5 00 1 0 BILGwRe
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mented such changes. In one such siwdy, where
transetania] radineraphs” wore wsed with a sample
size of only 1 ooly superior and anteiior jodnt
spacs was recasured. The use of trunsoranial radio-
praphs also inlmduces grester potential method-
ologic crror, as they do not allow detalled descrip-
tion of ihe condvle-fossa relationship becanse of
compromised imagre mahily and proajection clives
With ¢Jimination of the mgndibular shift, malar
telaliomship may e expecled 1o change W the
direction of becoming more symmctrc, with & con-
camitant reduction in the midline deviagom atter
reatment. Such chunpes are pourly documented. -
Authors have also supgested that maxillary expan-
sion s associated with spoimaneous widlh imerease m
the mandibular areh -

Inferenees Tronn sludies on frequency of nailai-
eral crogshite in warions age groops,=" as well as
follow-up studies of vntreated subyects, suggest that
ol spomtamecus correction.’ ™ "The fact that a
functional sluft is rarely detected in adelts with
wilateral crossbite!®™ muy be an indication of
adaptive tomodeling changes of the leraparsman-
dibular joit with age, with developrient of a skele-
tal asymmetry 242 Accordingly, the verilication of
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a chapge from asyrmetric W more symmettic oon-
dylar position concomitant with weeatment of [une-

OOT L it ildren would support
the |need for early inlcrvention| o minimize the
potential Ior devclopment of a skeletal asymmeiy.

The purpose of thus study was to confirm that
carly correction of tunctional posterior crossbite
through maxilsry expansion is associated with a
change in condylar position and oeclusat relation-
ships, amd fo deternring whether raxillary expunsion
is gssoclated with spontanecus increase n mandib-
ular arch width.

MATERIALS AND METHODS
Sample

A rotal of 61 patients ages 4.1 to L0 vears (mean 8.5
years, 317 L5y aften vorreclion of [unctional unilsleral
crossbite by anc of the authors (DK}, wore inclueded in
this study. At the tme of pretreaiment reeords (T1), the
patienls exhibited 3 minimum of 1wo molacs in crossbi
M1 mte sids ondy. —maadibular dental midline

shified oward the crosshire s:i:ic.INu Patients damon-
SlTalod amlerior Crosshle, Class 111 tendeucy, on missing
decidunus molars. Dental histories were negative for
previous crthodontic treatment, trauma, or growlh abnot-
malitics, AN patients bad experienced show muciilary
vapansiom with 4 Omigd belix or # Haas cxpander until
crosshite jod shift were eliminated, Active treatmenl ime
vanged from 6 to 14 wecks, Posiraatment recardys were
taken after a retention peried of approximately 3 ipoolhs
(T2) T1 aod T1 slgdy models were available for all
patients. [m addition, temporomandibular joinl tomo-
grams wers taken in closed lateral view of 25 patients ut
Ti. 0f these, 22 complicd with the 12 mmographic
radiographs. Attempis wene made to take all reoords in
centric ceclugigo.

Tomoegraphlec Measuremeits

All lomograms were wken al Wilson Radiographic
Cruler in Yuneouver, Canada, using a slandandized pro-
ecdurc. Moal paticnis bad o submental vertex (SMV)
radiograph fo detformine which 2npulation and depth of
the linear scction would pass through the center of the
conddyle, When an SMY radiograph was eal avdilable, a
standard 207 powterior correction angls was wsed. Most
joints were imaged at two o three diffcrent deprhs of our
Al the poslmesiment radicgraphic session, a few joints
were exposed only onee it the imuge was detenmined 1o be
of sufficicnt quality. The number of tomographic cuts per
jum @l T1 gnd T2 papped from one o fowr with ap
aversge of two, For each [oint one representative cul was
seloeted for messurement on the hasis of clary and
conirast of conddyle and fossa, similanity of depth of cur,
ungulation, and joint smatomy wt T1 and T2, The oon-
crosshite side images of one patient were eliminated
becanse of nnsatislyctory match. Afver tandom coding for
entificacion, the romeprams were projecled omle a

Hesse 2t ol 411

Fig. 1. Locations of measurerments of narrowest ants-
rior {A), posterar §Ft and superior (5] interarticular
Epaces in terpoaromandibular joint tomograms. Fela-
tiva condylar position is expressed as®™™

Hxl
Fia M

sereen of aboul X7 magnification, oriented Lo appear as a
leftsided view. Lincar moasurcments of the smallest
anterine, superior, and posterior joint space {Fig. 1) were
made directly on the screen with 2 Fowler Ttra-Cal TTH
electromic caliper to the nearest 0.014 mm, the nearest
whole millimeter on the maphitivd image. The measure-
ments were masle bwice, at least 1 week apart.

After juint apace mMeesurements, each pair af T1 and
T} ymograms for each juint was coded randomly. Each
pair was tracad simultaneously i facilitate idendifcation
of identical snutomic structures. “The center point of the
TL woodylar racipg (Ald was marked and a second
vefarence mark (BT} was placed 20 mn from A on a line
paraltel to the posterior bonler of the ramus. The poinls
Al and B] woere then cransferred onto the T2 tracing (A2
ard B2, respeciively) suprrimposing 1be condylar tracings
according to best fir. The reacings were then supetimpuosed
an the best fit of the fossa by using anterior and posretior
stractures of the cranial base for totaional coereclion. A
hirigpntal refecence line was vonviructed from the most
inferigr barder of the articular eminence to the suporior
border of the petrotympanic fissure on the superimposed
tracing. A vertical reference line was consiucted perpen-
dicwar to this linc through Al Lines werc alse drawn
friom Al ta Bl and from AZ to B2, Horzonlal {Dx) and
verlical {Dy) movemcne of the condyle from T1 ta T2 was
measured as (he disranees borween Al and A2 along che
horzontal and vertical refercuce lines, respectively {Fip.
2. Rotational change in condylar postlion from T1 to T2
was measured as the angle between (he lines from Al to
B1 and from A2 w B2 {Fig. 2%

Study Model Measuraments

For cack paticnt, the T1 and T2 study models ware
evaluated simultaneousiy and similar poinls were matked
om the tips of each deciducus canine, the mesiolingual and
mesinbuceal of each maxillacy first molar, and the nesio-
Tingual of cach mandibular fiest malsr ¢usp, A few paticnts
were missing canines. The second deciduous molar was
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Fig, 2. Superimpasition shawing measdrermant af hor-
izontal (Dx) and vertical {Oy) mowvement ot condyle and
rotatinnal change in eondylar position (Engle betweaean
lines fram AT fo BY and from A2 to B2 frorm before to
after treatment of functional posterior crossoite {see
text],

used if the pormanent molar was not presgne ar ‘11 The
mitline was inlerpreled w Lhe conlact poing of 1he peniral
ek, In silugions with g Haslemn or missing InCisoTs,
tae midling was recorded as the midpoinl al 1the space
between mesial ednes of adjacerm oomirmalaleral teeth,
using the iocisive papilla as an additional guide in the
maxilly, and marked ooobe model, Inaddition. Hoes wers
saribed on the tacial swfaces of the leetll (hrough ihe
cusp rip marks and peependicalar w 1he ooclusal plane.
Finally, a line was scuibed in the buceal groove of the
enandibzifar lirse molar, _

After random ending for identificaton, arch width,
mular and camine velationship. ang any midime devia-
tioll was measured on eoch siudy moede, with o Fowler
Lira-Cal 111 caliper Ln the nesrest 001w, eliusingiiong
cascs with missing deckdunus canincs. liach moasure-
menl was made wice dl least 1 weck spact. Axch width
was measured as the distance Pelween eomiralaleraf
nuarks at the Hp of the canine and mesiodingual modar
cusps, blolar relauionshiypy was recorded as zero of the
relecence fines wete Nush, A negalive mesuremen|
indicated a Class [ relationship and a pusilive a Class
IT relationship. The tcrminal plane of the deciduous
sectmil molars was used 1l bolh T1 and T2 in sifoacions
where a Twst permanant malar was nal eruptest gi TI.
and a reroe recording indigared 4 Qush termanal plone,
Canine relationship was recorded as zere it the cusp tip
al the maxillary Jeciduous canine occluded into the
distul contact poinl ol the mandibular deciduous cu-
mine. [*osirive oo nepative recordings were given as [ar
midar relalionship, Midline deviation was recorded as
the distapce along the ceglusal plane belween the
conlact poinl of the masillary and mandibular contral
incisors or Lthe relerence lines,

Aweermoare Jorami) of Serlidonin s mid Devetadal Chinfopecios,
Aprad 1997

Emor of the Meihod

Method emor was caloulsicd according L the lTor-
rulir

DTN

Where £ in the difference between duplicated mea-
surements and & is the oumber of dovbls messore-
ments. ™ Lhe errors were 0.22 wnd 0.20 s Lor canine and
molar relationship, 017 mm for midline devianon, 0.1%
arnd EEY2 ween e maxillary and mandibu'ar intercanine
width, and 11,14 and 0.10 mm for maxillay aod mandibolur
intermolar width, tespectively, The emmord [or jninl space
megsurcments were (1222 mm fise antecioe, 01220 mm for
simerioe, ard .29 mm for posterier jomnt space. The crmor
for calculated rclalive condylar position was 6.49%, The
mwethod croor for eviduslion of condylar movemenl wa3
determined by repealing the tracing, superimposizion, and
rreasuce ment of tomograms for 20 joints. and caloulatzd
as previously mentioned, The crrors were 022 mm [or D,
034 1um for Dy, and LAF lor rovaiomal change.

Statistical Analysis

The duplicaed data ware pooled. and the averagod
valne for zach measurcment was wsed for ihe statistical
anahysis. The relats position of cach condyle ut each
time poriod was calonluual pocording L the Tormulay {Fig.

T

pasterinr — anterior interarticnlar joimt spece

POSterinr + anterior interarticular joind space * 1005

A zeto value indicated a concentric lowation of the
condyle within ehe Fossa. A positive value indicated an
anterior and a ocgalive o posledor comdvler position {in
S E For euch joine, chanee from 0 10 12 in relstive
condylar position, i anteried, snperion son pesterion joinl
spaces, 10 Da and Dy, and in rolation was ealeulated, Also,
canlrilateral differences in relarive condyiar position and
guperior joint space were calonlated at T1 and T2 Sto-
dent’s £ test for paired dals wes vsed Lo delermine any
stalislically signilicant differences. Pearson's product-mio-
ment corvelation coclBoents wore calenlaied belween
chimpe o relalive condvlar position and superior joint
space from T tg 12, and betweea Lk and Ly

Fi each pacient, change fram T1 to T2 in incermotkar
and intercanine widlh. in midline deviytion, yod in molar
and carinee reludiveship on each side was caleulated, in
addition to contralateral differenecs i molur and canine
relationship at 11 and 120 Student's ¢ test for paired dula
was' sed 10 determime any sracistically sipnificant ditfer.
ences. Pearsan’s prodeet-moment corrclation cocfficients
wore caloulared o test for any associations betwien
vhanges in molar and caning relationship and midlioe
relaticonship form 'T1 to 12

Pearsan's  produel-rovment  eorrelution  coclivients
were caliulated between changes in relative condylur
position, in sperior ‘oint space, in Dy and in Dy of gach
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Fig. 3. Tomograms of noncrosshite side condyle made before {A, T1) and after {B, TE}
treatment of patient presenting with functional posterior crossbite. Note more postenor

and suparicr position of condyle at TZ.

Tatde I Anletior, superior amd posterion joint space and relative eondylar poswion hefre (T1) and after {172 as well a3 change frum
beluce to alter (T2<T1) reatmend of functiona]l posterios crosshite i e deciduaes wnd mie] demiticns

1 riawelite sge fa — 23)

Norcrostbite aide e — 221

! T 1T 7 ! | T2 T
| Meun 0 Meun —I in Mo sn Meay bV | Meatr 53 Mran S0y
1 i
Anterea {mnn 1.59 .48 1.76 (k.5 110K 113 1.51 .42 L7 1% "3 0241
Sl {inw’ 1.0 T 1.0 Ik 1.4 e 352 1B 230 nsl 1154 [1. 76+
Hugierior {mm) 313 M3 1.2% (kLS (.16 Ir£4 3R L3z 230 .73 —11.9 1 3
Helutive 28 55 1477 2214 19.4n 062 16434 all.44 (EX: s A2y — 1836 17 7

positkn { %)

i o DL 7" e OO0

foint from T1 o T2, and changes in corresponding woelar.
cuoiue, and midline relationship froan T1 w T2,

RESLILTS
Changas in Joint Space and Relative
Condylar Position

Anterier joinl space increased, superior and
pmr:.riur joine space decreased, and relative mqi-
[mn m the condyle changed to a mote posterior
1thm Lthe Iuﬁqa from T1 to l‘2 on the

ere nhqem:d on the cnwsbjle side rom
Tl 10 T2 {Fig, 4). Of the two sides, superior joint
space was greatest on the noacrosshite side at T1
fmean 4% mm, 30 {185, p <2 (L05, Fig. 3) and on
the crosshile side at T2 (mean (033 mn, S0 0068,
o= 0A5, Fiz, 6). Also, relative condvlar position was

more anterior on the noncresshite than oo the
crosshite side at Tl {mean 11.89%, 8 2070, p <
.09, Fig. 7). The relationship was reversed at T2 hul
was nol Statistically significant {mcan 7.13%, 5D
1472 5 = D05, Fig. fi). An associztion was {ound
berween amount of change to a more posterior
relative condylar position and a decrease in superior
jeint space on the noncrossbite side(r = 077, p =
0001}, whereas the amount of change to a more
anterior telative eondylar position was associated
with an increase in superior jomt space on the
crosshite side {r = (145, p < (U3

Condylar Movemant

The: condyles moved posteriorly and superiorly
{7 = .05} on the noncrosshite side [rom T1 o T2
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Flg. 4. Tomograms of crosshite side condyle rmade before (A, T1) and after (B, T
treatment of patient presenting with functional posterior croasbite. Note minar differencas

in condylar position.

Fig. 8. Tomograms of crosshite (&) and noncrossbite (B side condyls madae before
trzatment of patient presenting with functional posterior crosshite. Mote larger suparior
joint space and more anterior condylar position an nencrossbite side.

Mo signilicant overnoenl was observed on Lhe cross-
bite side, and rolational change of Uie condylar neck
was ool sigoificant un either side {Lalle ). An
association was found bebween the amount ol pos-
terior and the amounl of supetior movement of e
monclossbite side condyle {r — LG, g7 U4 Ko
such associatiom was Touned [or the crosshile side
condvle (v = (136, p 2= (LOSY,

Changes in Occluslon

Modur and canine relatiomslip were Tess Class 7
ar T2 thaw at 11 vn the crossbite side (p =2 {411

and < 005, respeetively ). On the aoncrossbite side,
the dilferenecs wore oot statisiically siguificant (Ta-
ble TT1% Ak T1, muslur aud canioe relationship were
more Class 1T o the erossbite than oo the noncross-
bile side {mean 096 oy, S 143 and mean .75
mm, 813 128, respectively, g << 00001}, The differ-
eness at T2 were nol significant (ioean (.28 wrm, 5D
’ 3 s "'!l . g H ]

-y

{1.05). The mandibular midline was 2.47 nun (5D
1.04) to the crossbite sicks o the maxillary widline a
T1 ind only .63 mun (30D 143 wL Y2, Vhis change
wan sialisiically sigmificanl {p < 0.001) and also
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Fig. & Tomograms ol crosshite [A] and noncrossbite (B) side condyle made after
maxillary expansion and glimination of functional skift, Note minor Siffarences in condylar

prositian.

Tabde M. Hortzontal (1) and vertical () movemen af tive comdyle and rotation of the cidvlar nevk froem before to after
rreskmnean of funciopal posterion srosshive in the deviduous and mixed dentition, (Ncgatwe values indicale posterion and inferior

plowement aod cpward aad leovard cotation)

Crogrhite vie Mopcrarshie sidy
= r =27
Muiaw n Mrun H 50
I {rmn} 1.0 165 — LKt 1+
13y {mm) -012 07l (.54 3seT
Haolataon {irep) -lds 2l

_—

b ———

242 ([

=t DL e TdMHL

Tatde M. Camine sad melar relationship before (T1) and afeer (T2) a2 well as chunge trom before walles (T2-T1) Lrearment of
functinnal posteriar crosshrite in decidionts and mixed dentitions, ([Posilive sulees ndicate Class [0 relationsbip)

—_—— —
: £ rpwshun Fiche
Ir = ¥ cunder G arefar)

Nowrrrarshite mde
ir = S caaimy, 6F ol

|
I m T2T! T T2 T=17
¢ AMean | 50 | Mern | LI Wrwr AT e MHiewn S M R Moun sn
Canine (i) 210 1,45 1H2 1.33 L4 Bk e 143 1.22 155 1.57 012 112
Molar {m) L3 IR IR L] 141 b

[ [(EF] 1.3 weT 163 -2l LIk

*p = IS "Tp = UL

associated with Lhe chanpe loward g Class I1 canine
relationship (r = 1142, p < L0} and malar relation-
ship (v = 041, p < 00013 or the aoncrossbite side,
N such weswvciztion was found on the crosshite side
(r — 01T and (02, respectively, p = 0005),

The maxillary arch was cxpunded significantly
from T o T2 Tn gddilion, @ sponranesus incrcase
in mandibular meermelar width occorred (p <
Ui ). No dilferenee wis found 1o mandibular in-
tercanine width (Table TV).

Changes in Pelative Condylar Position and
Condylar Movement Versus Changes in Occlusion

Change in relative condylar position was asso-
ciated wilh change in caning (¢ = 0.52} and molar
{r = 0,50} relationship on the noncrossbite side
{7 < 0.03}). No such association was found on the
crossbite side {r — 0.1% and .30, respectively, p >
0,051 Horizontal wovemant of the condybe was
not assovialcd with change in canine or molar
relationship on either side (¢ - 0.59 and $.35 on
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the noncrossbite and {118 and 000 on the cross-
bite side, respectively, p > 0,05} Midline devia-
tion was nor associated with any puramcter [or
change in condylar position from 1T w T2 (p =
LXILYN

DISCUSSION

In keeping with provious sludhics, wi showed that
Children with unilateral posterior crosshite resulring
rrowm lateral functional shift into magiomum intereas-
pution have ssrmmetne condylar poasition 1n ecntric
peclusion 1 We could continm that the asymmetry
ras due o an anterior and mferior position within
the glenoid fossa of the {‘Dlld}’lﬂ
comparad with that of the Trosstite side.™'" The

cromslure sidc condyle wis Tound 10 be 1 a relatvely

normal pesition.t! We could also confivn the olwi-
ous asswnption that paticnts with functional poste-
rior crossbite shift into asymmetric occlusal relation-
ships

Our data confirme that elininatom of a Llateral
functional mandibular shift through maxdllary ex
pansian results in 4 more symmelric condylar posi-
tion.? Previovaly, this change was docomented with
transeranial radiographs.” which may not allow ac-
curate description of individual changes in condylar
position 1% W found that the mechanism for
HCRICVING pOSUTCHIMENT symmetry was primarily
duc to posterior and superior movement of the
candyle on the noncrasshite side condyle. This con-
clusion was based on evaluation of changes in joinl
space measurements, as well as measurements of
candylar movemenl on mograms superimposed
ol the autling of the plenoid [ussa. Concommilant

with this cliange 1oward 2 mare symmelric condylar
position, Lhe postetiot joint space was redoced
approximately [our tines mare Lhan the amenior
Joint space increassd. This may be expluined by Lhe
camic shape of the glenald fossa, us well as Lhe
diffcrence in slope of the anterior and posterior

borders. As the condyle slides on the articular
cminence, anterior joint space remams conslaml,
probably determined by the thickness of the srticu-
tar disk, while posterior and superior joint space
change. Neither mensurement technique disclosed
any change in somdylar position on the crossbite
side, most likely doe to the greater proximity of this
comdyle to the center of rotation of the nandibular
movement

The oeclusiom changed foward grealer syinme-
try. The midline desdation reduced approximately
TA% with chiminatien of the functional shill, and a
hilateral symmetry in caninc and maar relationship
was established, [Towever, contrary b expectations,
the actual change in molar and canine relationship
wag sighificant only on the crossbite side {Table 111).
Regarding molsr relationship, onc likely explana-
tion may be the observed mesiobuccal rotation of
the maxillary first molars, which took place with the
OQuad Ilelis appliance, exaggerating the change in
rmolar relatiooship on the crossbite side and rodue-
ing the change on ihe noncrossbite side, Ay mesial
eruption of the lower first maolars and closore of
residual primate spacing would alse have a similar
effect. Distal movement of the maxillary canines
concomitant with maxillary expansion would simi-
larly affcet the measured canwic relationship.

Althaugh our statistical analysis failed Lo dis-
close any antcroposterior asymmetry i condylar
position at T2, evaluation of acrual mean valuey
indicates that perfect symmetry was not achicved
{Table I} with the noneressbite side condvle boing
slishlly more posterior Lhan 1hat on the crosshite
side, This could be explained by compensatory re-
somtion of the arlicelar eminence ou the noncross-
bile side belore correction of the [unctional cross-
bile. Such resorptivom would lend to iocreasc the
anterior joint space and lhereby confriyete to &
more poslecior relave condylar position after troat-
ment. This theory may be supported by the obser-
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Ammpencan fouracl of Creticoanfey and frndofaceel Lt inesicr
Titarme 111 Her. A

vation that patients with unialeral postorior cross-
ite have a less sweep condvlar path on the
nonerisshile 1ban on the crisshite side, = Another
possible reason for this slight asymmetry is a eelative
untertor transiation of the fcpporal Done by anteri-
orly directed forees from the distracted noncrossbale
side condyle, These changes are probably progres-
sive and wonld Increase with the length of titae the
tunctional shift is present. Out sample was not large
cnougll to analyze such associations. FExplanation of
the significant difference in superiar juint space aticr
treatment is more difficult, Compevssarory emphion
of the posteror leeth on Lhe crosshite side before
Lreabment may esalt finindtial tooth contact on this
side, nocessitating additional mandibular closure on
thi noncrosshite side to achieve makioun ntercus-
nalion, Thfferences in coptact relationship oo ihe
noncrosshite side could have a siilar effecl. Sech
subtle changses may par be assoclated with « clini-
cally detoctable shift, It should be siressed that some
degree of condvlar or occlesal asvimmelry miy be
cansidered normal. Several authors bave  doou-
neated asymnietry 1o oondyle and Gossa strocture”™
as well as vight amd left differences in condyar
posilion"* in axymplonmtic adult samples. The
initial midline deviation was ilso not fully corrected
i our spmple, Apy readual component of mandib-
ular shilt duc to occluszl interferences, asymmetric
activily in the muscles of mastication_™*" or anterior
dental asymmetries due to crowding could account
Fiar s,

Seversl authors have documented autonomous
increases in mandibular arch wideh and bugeal
tipping of the mandibular posterior lecth coneom-
itant with maxillary expansion.”” ™ This associa-
tion has been atlvibuted to allergtions in ecchu-
sion, providing lateral forces as cuspal contacts
meve from the Tossa of oppasing 1eeth to cuspai
inclines' ™ and (o widening of the area of
auuchment of the buccal nusculature, altering the
balunce with tengue pressure.'” (rur study con-
lirms that muxillary expansion is associated with
sutonumens ineredse in mandibular molar width
tp < 0.001), However, part of the expansion may
he explained by normal developmental changes.™
The lack of wperense in mandibular intercanine
widih may be cxpliined by elimmation of lahial
prossute from 1the maxillary canines afier elimina-
1on ot inrerferences concomitant with correction
of the posterior crossbite, Overall. the chanpes in
arch width that accompanied maxillary expunsion
were small and may be considered clinically insig-
nificsns.

flesse et od, 81T

Chur results and inferenges from previous studies
SUpHTt bwe primary reasons for carly treatment of
functional posterior crossbite. First. sell-cofrection
does not occur frequently enoogh 1o ustify a delay
in rreatment, 't and correction in the deciduous or
early mixed dentition groathy increases the probabil-
ity of the permanent mulars and premolars erupting
into mormal teansverse refationship' =2 Second,
the asymmetric condylar position may predispose 1o
progressive asymmetric compensation of the con-
dyle-fossa  relationship, resulling in craniofacial
asymmetny™ 7 and increased risk of temporoman-
dibular  disprders. 2% Saverul  authors hawe

shown an increasc in clectromyographic activity of
the muscles of mastication on the crossbite side
children with functional mandibular shifts. ™ Ac-
cording to the functional matrix theory, alterations
ol the muscadar pattern may affect the structure of
the developing mandible.

Tomwpraphic evaluation of change in condylar
puwsilion Bias limitations becanse variztions in depth
ol the cul and angulation of the tadiation beam may
ciuse dramalic changes in the apparent strocture of
the condyly and lussa as well as the relative position
of the condyle within Lthe fossa, This is primarily due
tor the bipolur struciure and medial angolation of the
condvle, In part of vur sample, SMV radiographs
were used e orent Lhe beam according to the
angulation of the condylar head it relahon 1o the
cranial base. In a fow cases, boweverl, a standard
correction angle was wsed o reduce the overall
radiation exposure, probably with mioor risk of
hias.”” We made all aticmpls wo select pretreatment
and posticeatment romograms of sisitar depth of
cul, o minimize bias due e the documented
varidlion in condyvlar position between adjaceat
wmographic sections.”™* Also, the (el that all
tamoegrams woere made in the sane radiographic
facilily maxinized consistency in positioning of
the patient and in orientation of the radhalion
beam at both rime perkads in our study. Superim-
posing the pretrcatment and postereatment tomuo-
graphic images on the best At of the fossa allowed
direct interpretation ol positional and rotaromal
changes of the condyles. This was to verify Lhe
interpretation of condylar position through joint
space analysis, Any variation in condylar struciure
conld affect the joint space measurcemenls. be-
cause slightly different parts of the condyle were
in closest proximity e the fossa at the mwo ume
periods. However. both techniques pave similar
results, both having clinically acceptable accuracy
in describing copdylar movement.
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CONCLUSIONS

( hildren wil b Junciional vndaters)l posterior crossbitg
are characlerided by

ToAn wsymmere pretrestment  condvlar position
with the oecrossbile side condyle ooan anlecior
and infericr position i the phesaoisd (osss,

2. An ssymmrciric pretrcatocnat molar wed canine
relagionabin with a more Class IT relutionship on
the corsshiite side and « less Class I relationship on
lhe nunerosshite side, congomitant with 5 mddloe
deviglion lowstd the crossbile side.

3. Establishinent of more symmetric ocelusal and

congylar refalionship sfior rowdllaery  cxpansion
Ibrowioh climinaticn of the crossbile and shill,

4. Fstublishrmunt of morc syrumetry through posterion
and supeticr movement of he nouerosshite side
condyle and only mininmal anterior and inlerior
muvement of the erosshite side condvle.

3. A mall smpount of sutemomous mandibular inter-
mnlar expangion concomilant with e maxillay
CEpansion.

On the hasis of thege and other (indings, it may be
hypulliesized 1hat varly freatment of nnilaceral [unctional

postetior crosshile reduces 1he possibility of developmeiw
of permane. skelzim] swymroeliy uold dentoalvealar com-
PERSACIONE.
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The medical necessity narrative must be signed and dated by therequesting provider and submitted on the office
letterhead of the provider. If applicable, any supporting documentation from the other involved clinician(s) must
also be signed and dated by such clinician(s), and appear on office letterhead of such clinician(s). The requesting
provider is responsible for coordinating with the other involved clinician(s) and is responsible for compiling and
submitting any supporting documentation furnished by other involved clinician(s) along with the medical necessity
narrative.

Attestation

| certify under the pains and penalties of perjurythat | am the prescribing provider identified on thisform. Any
attached statement on my letterhead has been reviewed and signed by me. | certify that the medical necessity
information (per 130 CMR 450.204) on thisform is true, accurate, and complete, to the best of my knowledge. |
understand that | may be subject to civil penalties or criminal prosecution for any falsification, omission, or
concealment of any material fact contained herein.

Prescribing provider ssignature:
(Signature and date stamps, or the signature of anyone other than the provider, arenot acceptable.)

Printed name of prescribing provider Date

B-1
147
MassHealth Dental Program January 3, 2020
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130 CMR: DIVISION OF MEDICAL ASSISTANCE

450.202: Nondiscrimination

(A) M.G.L.c. 151B, § 4, clause 10 prohibits discrimination against any individual who is a
recipient of federal, state, or local public assistance, including MassHealth, because the
individual is such a recipient or because of any requirement of such an assistance program.
Accordingly, except as specifically permitted or required by law, no provider may deny any
medical serviceto amember eligible for such service unless the provider would, at the same time
and under similar circumstances, deny the same service to a patient who is not a MassHealth
member (for example, no new patients are being accepted, or the provider does not provide the
desired service to any patient). A provider may not specify a particular setting for the provision
of services to a member that is not also specified for nonmembers in similar circumstances.

(B) No provider may engage in any practice, with respect to any member, that constitutes
unlawful discrimination under any other state or federal law or regulation, including, but not
limited to, practices that violate the provisions of Section 1557 of the Affordable Care Act
prohibiting discrimination on the basis of race, color, national origin, sex (including pregnancy,
gender identity and sex stereotyping), age, or disability; Title VI ofthe Civil Rights Act of 1964;
Title IX of the Education Amendments of 1972; Section 504 of the Rehabilitation Act of 1973;
and the Age Discrimination Act of 1975.

(C) Pursuantto42U.S.C. 1396u-2 and42 CFR 438.3(d), MCOs, Accountable Care Partnership
Plans, Primary Care ACO's participating primary care providers (participating PCPs), PCCs, the
behavioral health contractor, SCOs, and ICOs may not unlawfully discriminate and will not use
any policy or practice that has the effect of unlawfully discriminating against a MassHealth
member eligible to enroll in the contractor's MassHealth plan on the basis of health status, need
for health-care services, race, color, national origin, sex, sexual orientation, gender identity, or
disability. MCOs, Accountable Care Partnership Plans, Primary Care ACO's participating
primary care providers (participating PCPs), PCCs, the behavioral health contractor, SCOs, and
ICOs will accept for enrollment and reenrollment all members referred by the MassHealth
agency in the order in which they are referred without restriction, provided that PCCs and
participating PCPs will accept members for enrollIment and reenrollment up to the limits for PCC
panel capacity set under the contract between EOHHS and PCCs and the limits for participating
PCP panel capacity set under the contract between EOHHS and participating PCPs.

(D) Violations of 130 CMR 450.202(A), (B), and (C) may result in administrative action,
referral to the Massachusetts Commission Against Discrimination, or referral to the U.S.

Department of Health and Human Services, or any combination of these.

450.203: Payment in Full

(A) Federal and state laws require that participation in MassHealth be limited to providers who
agree to accept, as payment in full, the amounts paid in accordance with the applicable fees and
rates or amounts established under a provider contract or regulations applicable to MassHealth
payment. (See 42 CFR 447.15 and M.G.L. c. 118E, § 36.) No provider may solicit, charge,
receive, or accept any money, gift, or other consideration from a member, or from any other
person, for any item or medical service for which payment is available under MassHealth, in
addition to, instead of, or as an advance or deposit against the amounts paid or payable by the
MassHealth agency for such item or service, except to the extent that the MassHealth regulations
specifically require or permit contribution or supplementation by the member or by a health
insurer.

(B) Ifthe provider receives payment from a member for any service payable under MassHealth
without knowing that the member was a MassHealth member at the time the service was
provided, the provider must, upon learning that the individual is a MassHealth member,
immediatelyreturn all sums solicited, charged, received, or accepted with respect to such service.

450.204: Medical Necessity

The MassHealth agency does not pay a provider for services that are not medically necessary

and may impose sanctions on a provider for providing or prescribing a service or for admitting
a member to an inpatient facility where such service or admission is not medically necessary.
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130 CMR: DIVISION OF MEDICAL ASSISTANCE

450.204: continued

(A) A service isjmedically necessary if
(1) it is reasonably calculated td prevent,) t,| diagnose, jprevent the worsening of |allev1ate

correct, or cure conditions conditions in the member that endanger Tife, cause suffering or pain, cause
phﬁlm.Ld.efQ.mm;LQ.r_malﬁmcnon, threaten to cause or to aggravate a handicap, or result in
illness or infirmity; and

(2) there is no other medical service or site of service, comparable in effect, available, and
suitable for the member requesting the service, that is more conservative or less costly to the
MassHealth agency. Services that are less costly to the MassHealth agency include, but are
notlimited to, health carereasonablyknown by the provider, or identified by the MassHealth
agency pursuant to a prior-authorization request, to be available to the member through
sources described in 130 CMR 450.317(C), 503.007: Potential Sources of Health Care, or
517.007: Utilization of Potential Benéfits.

(B) Medically necessary services must be of a quality that meets professionally recognized
standards of health care, and must be substantiated by records including evidence of such
medical necessity and quality. A provider must make those records, including medical records,
available to the MassHealth agency upon request. (See 42 U.S.C. 1396a(a)(30) and 42 CFR
440.230 and 440.260.)

(C) Aprovider's opinion or clinical determination thata service is not medically necessary does
not constitute an action by the MassHealth agency.

(D) Additional requirements about the medical necessity of MassHealth services are contained
in other MassHealth regulations and medical necessity and coverage guidelines.

(E) Anyregulatory or contractual exclusion frompayment of experimental or unproven services
refers to any service for which there is insufficient authoritative evidence that such service is
reasonably calculated to have the effect described in 130 CMR 450.204(A)(1).

450.205: Recordkeeping and Disclosure

(A) The MassHealth agency will not pay a provider for services if the provider does not have
adequate documentation to substantiate the provision of services payable under MassHealth. All
providers must keep such records, including medical records, as are necessary to disclose fully
the extent and medical necessity of services provided to, or prescribed for, members and must
provide to the MassHealth agency and the Attorney General’s Medicaid Fraud Division, the State
Auditor and the United States Department of Health and Human Services on request such
information and any other information about payments claimed by the provider for providing
services or otherwise described in 130 CMR 450.205. (See e.g., 42 U.S.C. 1396a(a)(27).) All
providers must also disclose such records and information to any other state and federal agency
to which disclosure is required by law.

(B) All providers must maintain complete patient account records. Patient account records
must include complete documentation of charges, indicate the date and amount ofall debit and
credit transactions, and supportthe appropriateness of the amounts billed and paid. Institutional
providers must, in addition, provide onrequest all records maintained by or within the institution
about services provided to members by other providers. Pharmacy providers must, in addition,
keep photocopies of the temporary MassHealth cards referenced when filling prescriptions, if
applicable, and must produce a copy of the card on request.

(C) A provider must maintain and disclose any and all financial, statistical, and other
information asmay be required by the MassHealth agency, the Center for Health Information and
Analysis, or any other agency described in 130 CMR 450.205(A). The required information
must include, but is not limited to, ownership and licensure information, cost reports, charge
books, audited financial statements, financial records, federal and state tax returns, invoices,
general ledgers, trial balances, remittance advices, and explanations of benefits from health
insurers and managed care organizations. Suchrecords and documents must be provided within
the time period specified by the requesting agency.
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