ORTHODONTIC MANAGEMENT OF THALASSEMIA INTERMEDIA - A CASE REPORT
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Abstract

Background: Beta Thalasssemia (BT) is a genetic disorder causing various orofacial manifestations. It presents
clinically in the form of maxillary prognathism and mandibular retrognathism with steep mandibular plane angles.
Case Description: This case report presents 9.5 yrs male patient with  Thalasssemia and clinically a developing
Class Il malocclusion with vertical maxillary excess causing a gummy and unpleasant smile. Orthodontic
treatment aimed at restricting the growth of maxilla with use of headgear followed by correcting the dental
malocclusion with the help of fixed orthodontic. 3M forsus resistance device was given for mandibular
advancement and Class Il correction

Conclusions: Early intervention, proper diagnosis and ideal treatment strategy of the case helped achieving good
occlusion for the patient and controlled the Class Il growing tendency typically seen in thalassemia patients if not
addressed at an early age.

Keywords: £ Thalassemia; Headgear appliance; 3M Forsus Resistance Device; corrective orthodontics.

B-thalassemias are characterized by deficient or
absent synthesis of the p-globin subunit of
hemoglobin molecule® B-thalassemia is inherited as a
mendelian recessive gene depending upon which it
can be homozygous or heterozygous. Homlogous f3-
thalassemias presents itself in either a severe anemia
form or a mild variant designated as - thalassemia
intermedia.* Extraoral appearance of thalasssemia
intermedia patients is characterized by pallor, mild
jaundice, frontal bossing, orbital hypertelorism and
other abnormalities of facies secondary to marrow
expansion and abdominal enlargement due to
hepatospenomegaly.® The orofacial manifestations of
thalassemia are mainly due to inefficient
erythropoiesis, with the formation excessive

Thalassaemia is caused by abnormal hemoglobin,
due to gene mutation controlling alpha or beta
globins production. Abnormally unpaired globin
chains lead to haemolytic anaemia by causing
membrane damage and cell death within organ
systems and destruction of erythroid precursors in the
bone marrow. Thalassemia’s origin is dated 50,000
years, in a valley South of Italy and Greece covered
by Mediterranean Sea, thus the name thalassemia
which has been derived from a Greek word “Thallus”
meaning sea. Thomas B. Cooley (1927), was one of
the pioneers who reported seven splenomegaly cases
with anemia, characteristic bone and facial
changes.!?
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erythroid  mass  causing bone  expansion.
Malocclusion seen in thalassemic patients are
consequence of severe maxillary protrusion, which
results in increased overjet and anterior open bite
intraorally and malar prominence, saddle nose,
frontal bossing extraorally giving an appearance of
chip munk or rodent facies.®

There is lack of evidence-based clinical
guidelines and research data regarding dental
treatment of people with haemoglobinopathies.
Thalassemic patients with the need for orthodontic
treatment had worse scores for Oral Health related
Quality of Life (OHRQoL) compared to the non-
affected patients, hence orthodontic treatment should
be at priority for improving the oral health and
quality of life.”

In this present manuscript we intend to show the
advantage of starting early orthodontic treatment for
controlling the severity of typical characteristics seen
in thalassemic patients at later age. this case reports
highlights the advantage of using light orthopedic
and orthodontic forces for the treatment in contrast to
conventional treatment, considering the ill effects of
higher forces in thalassemic patients.

“All procedures performed in this study were in
accordance with the ethical standards of the
institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in
2013). Written informed consent was obtained from
the patient for publication of this case report and
accompanying images. A copy of the written consent
is available for review by the editorial office of this
Jjournal.”

A 9.5 year old male visited Smilex Dental Clinic
for esthetic and functional correction. Detailed Case
history revealed the patient had beta thalassemia
intermedia of a mild variant, for which he had
received blood transfusions in the early childhood.
Chief complaint of the patient was excessive display
of upper incisor and a history of trauma to upper left
central incisor. On cephalometric evaluation with the
use fo Dolphin 2D software Dolphin imaging
software® (Dolphin Imaging and Management
Solutions, Chatsworth, California, USA) as shown in
Table 1 patient presented a comparatively

orthognathic maxilla (SNA=78°, A to Nasion
perpendicular = -2 mm) as compared to a severely
retruded mandible relative to the cranium,
(SNB=69°, Pog to Nasion perpendicular = -13mm)
causing a skeletal Class Il pattern (Wits appraisal of
6.9 mm and ANB - 9°) and hyperdivergent facial
growth pattern (FMA = 35°, Go-Gn to SN = 49°, 'Y
AXxis to FH = 65°).

Dentoalveolar findings showed Angle’s Class Il
division 1 malocclusion (8) with increased overbite
and overjet of 6.0 mm and 9 mm respectively.
Skeletal discrepancy showed dental compensation in
the form of relatively normal inclination of maxillary
incisors (upper incisor to SN =102°, to NA=24° and
4 mm), as well asmandibular incisors proclination
(IMPA = 96.2, lower incisor to GoMe =96.2°, lower
incisor to NB=35° and 8 mm) (Figure 1A Pre-
treatment OPG & Lateral Cephalogram).

Soft tissue finding presented thalassemic facial
appearance with a skeletal class Il profile,
incompetent lips, lower lip trap and a convex facial
profile. Complete exposure of maxillary incisors and
excessive gingival display was presented in rest
position due to short upper lip.

Skeletal

Correction of vertical maxillary excess
Correction of retruded mandible

Class Il skeletal discrepancy

Dental

Correction of Class Il molars

Spacing and proclination in upper anteriors
Correction of excessive incisor display
Correction of proclined lower anteriors
Ellis Class 2 fracture 21

Soft Tissue
Correction of short upper lip

Treatment Plan

High pull headgear

Extraction of upper and lower first premolars

Fixed functional appliance

Root canal treatment and restoration of non-vital 21
Lip lengthening procedure
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As the patient reported during pre-pubertal phase
and showed severe skeletal discrepancy it was
decided to start growth modulation therapy to
improve facial appearance using orthopedic and
functional treatment. A high pull headgear with
extraoral traction force of 350gm per side was
given for the first 5 months, to retract and restrict
maxillary growth. The direction of force vector was
passed through the center of resistance of maxilla,
producing a translatory force to control and improve
vertical and sagittal growth of maxillary complex.
Patient was instructed to wear headgear for 14-16
hours per day. The lack of patient cooperation and
irregular visits made it difficult to track actual wear
time and effects of headgear on dentoskeletal effects.
Hence after 5 months of orthopedic treatment, fixed
orthodontic treatment along with extraction of all 1%
premolars was initiated with .018 Roth
prescriptions in order to correct the malocclusion
and improve overall patient aesthetics [Fig. 2
Intraoral images]. Extraction of all 1% premolars
was planned followed by Class Il correction using a
fixed functional appliance therapy. Forsus fixed
functional appliance (3M Unitek) was given for
correction of Class Il skeletal discrepancy post
space closure (Figure 2 Intraoral images of Forsus

-
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Figure 1. Pre-treatment (A) and Post-treatment (B) OPG & Lateral Cephalogram

fixed functional appliance in place).

Appliance was kept in place for 8 months period
till  overcorrection was achieved in order to
compensate for relapse. Total duration of treatment
for fixed orthodontics and fixed functional
appliance treatment was of 30 months. Retention
protocol included maxillary and mandibular fixed
retainers and essix removable retainers.

Total orthodontic treatment lasted for 35 months.
Facial profile was improved due to restriction of
maxillary growth and correction of severely retruded
mandible. Fixed orthodontic treatment combined
with fixed functional appliance resulted in alignment
and leveling of maxillary and mandibular dental
arches, correction of class Il molar relationship to a
stable Class | molar relation, and reduction of the
excessive overjet and deep overbite [Figure 2C Post-
treatment Intraoral images and Figure 1B Post-
treatment OPG & Lateral cephalogram] Table 1
represents  pretreatment and post treatment
cephalometric measurements. Superimposition of the
pre and post treatment cephalometric tracings (Figure
3 Superimposition of pre and post treatment tracing)
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showed a maxillary restraint (A to N Perp. Initial -2.0 mandibular incisor by of 6° and 2.0 mm. The

mm, final -3.5 mm) and an increased mandibular combined effect of maxillary growth restrains and
length of 15 mm (CoGn Initial = 94 mm, final = 109 maxillary incisor retraction was reflected in the form
mm) during treatment. Maxillary incisor retraction of of increased nasolabial angle by 4° (initial 95°, final
3°and 1.0 mm was achieved along with retraction of 99°).

Figure 2. Intraoral Images After Extraction (A), during treatment with Forsus fixed functional appliance in place
(B) and Post Treatment (C)

5

Figure 3. Superimposition of pre and post treatment tracings (blue — pretreatment tracing and red - post treatment
tracing)
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At the end of the treatment moderate resorption
was noted at the roots of upper molars and lower
incisors due to distally directed forces on upper

molars and mesial forces on lower incisors using
fixed functional treatment. Extraction was advised
for extruded upper right third molar.

Table 1. The Pretreatment, Mistreatment and Post treatment cephalometric analysis

Measurement Norm Pre Mid Post
SNA 82+2 78 77 77
Co-A 84-92mm 76.8 75.22 76.8
A to N perp 0-Imm -2 -2.9 -3.5
SNB 80+2 69 72 73.1
Co-Gn 98-108mm 94.1 99.19 109
Pog-N perp -2 1o 4mm -13mm -8 -4.4
ANB 2 9 4 2.9
WITS 0 6.9 4 2.5
FMA (25°) 25 35 38.5 39
Go — Gn to SN (32°) 32 46 46 46.1
Y axis (FH) (59°) 59.4 64.9 67.3 67.2
PFH/AFH (59-63%) 65 55.7 59.6 56.3
Saddle Angle 132° 123 123 121 121
Avrticulare Angle 140° 141 156 151 147
Gonial Angle 124 136 140 136
Upper 1 to NA 22/4 24/6 21/4 21/4
Upper 1 to SN (104°) 102 102 96 96
Upper 1 to NF 38.1mm 30.4 36.9 36.7
Upper 6 to NF 26.5 19.5 26.3 26.5
IMPA (90°) 90 96.2 85 91.8
Lower 1 to NB (25°/4) 25/4mm 35/8mm 23/5 29/6
Lower 1 to MP 39.8mm 37.2 39.9 39.8
Lower 6 to MP 33.6 23.8 32.7 33.6
Interincisal 135 112.7 130 125.7
Nasolabial (90°-110°) 90-110 95 99 98.9
Soft Tissue (N -Perp to Pog) -2mm -8mm -5 -3
*E line: U lip -4dmm 2.7 -2 -3.6
*E line: L Lip -2mm 6.3 1.15 0.74

In thalassemic patients, orthodontist must closely
monitor tooth movements at shorter intervals, both
clinically and radiographically, and use lighter forces
than usual as thinning of cortical bone may hasten
tooth movement®, so the patient had 33
appointments in 27 months of active fixed
orthodontic treatment phase.

Thalessemic patients exhibit combination of
maxillary hyperplasia and mandibular deformity as
described by Bassimitci et al.}® confirmed the
findings of an hyperdivergent facial pattern, steep
mandibular planes angle, increased anterior facial
height and a reduced total ramal and effective

mandibular length leading to a Class Il skeletal
pattern. Reduced posterior facial height is attributed
to anemia which results in growth retardation at the
condylar region.!

Our patient exhibited increased gingival display
due to short lip as well as vertical maxillary excess
and also high articular angle (=156°), which affected
the vertical dimension and was exhibited by an
increase in the vertical cephalometric parameters
(Go-Gn to SN=46°, FMA=35°) and reduction in
posterior  facial height (PFH/AFH=55.77%). The
above findings and considering age of the patient, it
was decided to start with interceptive treatment by
giving a high pull headgear to restrain the maxilla
and prevent further vertical growth.
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Due to lack of patient cooperation the treatment
modality was changed to fixed orthodontic treatment
with decision to extract all first premolars in order to
correct the soft tissue profile by correcting excessive
maxillary anterior display and mandibular incisor
proclination. As thalassemic patients exhibit thinning
of cortical bone light orthodontic forces were used
for retraction and use of temporary anchorage
devices were avoided.

Since in thalassemic patients it is recommended to
use functional appliances based on muscular origin
and minimal effects on anchorage'> and as our
patient showed delayed overall growth spurts fixed
functional treatment with 3M™ Forsus™ was then
initiated to correct severe mandibular retrusion which
lead in correction of maxilla-mandibular ANB
discrepancy by 5 degree (ANB — Initial -8 to final —
2.9) and increased in effective mandibular length by
15mm (initial -94mm and Final — 109mm).

In our reported case the combined functional
orthopedic not only contributed to restore skeletal
harmony and reduced severity of malocclusion, but
also to a marked improvement in oral functions and
esthetics. Although upper lip remains short and
patient was advised lip lengthening procedure after
completion of treatment and restoration of upper left
central incisor Delaying skeletal treatment and opting
for orthognathic surgery is not recommended in
thalassemic patients, due to the blood transfusion
complications, which is required in these procedures,
as well as stability of treatment is questionable due to
thin cortical plates.’® Since the observation is based
on a single individual the study limits in generalizing
the findings to broader population, as well as patient
co-operation fails to provide long term follow up of
the case.

Early diagnosis and management are crucial in
controlling the severity of craniofacial changes by
correcting the affected craniofacial growth. Our BT
patient underwent combination of functional
orthopedic interceptive treatment which controlled
the skeletal changes, followed by an orthodontic
treatment and fixed functional stage to achieve
proper functional occlusion and improved aesthetics.
Such early intervention not only reduces the need for
future orthognathic surgery but also contributes in
reducing emotional trauma to patient especially in
growing years of life by improving facial aesthetics.
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Key findings

What is known and what is new?
Report here about what is known.

Management B Thalassemic Patient showing Class 1l malocclusion with maxillary prognathism and mandibular
retrognathism, by orthopedic and corrective orthodontics.

Report adds to the importance of early intervention by help of orthopedic and corrective orthodontics in
improving orofacial manifestations of B Thalassemic, reducing the need of orthognathic surgery.

What is the implication, and what should change now?
Awareness regarding advantage of orthopedic treatment and growth modulation at early age should increase so
that patients seek care and limits the need of complex procedures in thalassemic cases.
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OPTOJOHTUYECKOE JIEYEHUE ITPOMEXKYTOYHOM TAJJACCEMHUHU — OTYET O CJIYYAE

[podeccop Conanu demmykx,! nokrop Acmura Kxapue,! noxrop Hannanan Tommnusan?
1 Kadenpa opromontuu u 3ybouemoctHoi oproneaun, JJokrop J.IO. IMatun CTOMATONIOrHYECKHil KOIEMK U
oosnpHua, goktop /. FO. [Tatun Bunesnur, [Tyna, 411018, Magus

2 CenbCKHMif CTOMATONOTMYECKHI KOLIek Meauuunckoro nacturyta Ipasapa, Jlonn, Unus.

AOcTpakT
BBenenue: bera-tamaccemus (BT) — reHermueckoe 3a0ojeBaHHE, BBI3BIBAIOIICE PA3NHYHBIE OpOQarualIbHbIC
IIPOABJICHUA. Knunnuecku on MMPOABJIACTCA B BHUJC ITPOrHaTU3Ma BerHeﬁ YCIICTU U PETpOrHaTHU3Ma HIDKHEHN
YEJIFOCTH C KPYThIMHU YIJIaMHU TJIOCKOCTH HHXKHEH YEeNIOCTH.
Onucanue caydasa: B 3ToM ordere o Oone3Hu mpeicTaBieH 9,5-1€THUI MalMEHT MYKCKOro moja ¢ f-
TanacceMueil M KIIMHUYECKH pa3BUBAloNIeiics anHomanuel npukyca |l kiacca ¢ BepTHKaIbHBIM H30BITKOM BEpXHEH
YEJIIOCTH, BBI3BIBAIOIIMM JIMIIKYI0 W HENPHUATHYIO YibIOKY. OpTOJOHTHYECKOE JIeYeHHE, HalpaBlICHHOE Ha
OTPaHMYCHHE POCTA BEPXHEH YENIOCTH C MCIIOJBb30BaHHEM T'OJIOBHOTO yOOpa ¢ MOCHIeayomeld KoppeKiuen
HENPaBUWIBHOTO IPUKYCA C IIOMOIIBIO HECHEMHBIX OPTOAOHTHUYECKHX almapaToB. Y CTPOHCcTBO conpoTusieHus 3M
forsus GbLIO0 MPeTIOCTaBICHO /IS TIPOJIBIKCHHS HU)KHEH YeTIOCTH U KoppeKimu Kiacca 1.
BBIBOJIBI: Pannee BMEIIAaTCIbCTBO, HpaBPIJIBHBIﬁ AWAartHo3 v wuacalibHasd CTpPaTerud JICUHCHHA JaHHOI'O Ciiy4das
MOMOTJIM AOOUTHCSI XOPOIIEH OKKIIIO3UM y MAIMeHTa U KOHTPOJIMPOBaTh TeHAeHLIO K pocty |l kmacca, kotopas
OOBIYHO HAOIIOMAETCS y MAIIMEHTOB C TAIACCEMUEH, €CIIM He JISYNTh €€ B PAHHEM BO3PAaCTe.
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