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Case Report

Skeletal Characteristics and Treatment Outcome of Five
Patients with Robin Sequence

Akiko Matsudaa; Naoto Sudab; Nobuyoshi Motohashib; Michiko Tsujic; Kimie Ohyamad

ABSTRACT
Objective: To examine the variation in the precise skeletal characteristics and the treatment
outcomes of five Japanese Robin sequence cases.
Materials and Methods: The birth histories and orthodontic records of five Japanese Robin se-
quence patients were collected and analyzed.
Results: All cases had a retrognathic appearance with small SNA and SNB angles. They had
significantly steep mandibular planes with lingual tipped incisors in both arches. The gonial angles
in two cases were within the Japanese norm, whereas the remaining three showed significantly
enlarged angles. Moreover, all cases showed a significantly shorter ramus length, but the man-
dibular body was short in only two cases. All had moderate or severe crowding in both arches,
and therefore extraction of lateral dentition or lateral incisors was performed in conjunction with
orthodontic treatment. An edgewise multibracket appliance was placed, and labial tipping of the
lower incisors was performed in all cases. All obtained normal functional occlusion after active
treatment, but the retrognathic appearance remained in most cases.
Conclusions: The present cases with Robin sequence showed variation in the gonial angle and
mandibular body length, although all commonly exhibited smaller SNA and SNB angles with sig-
nificantly steep mandibular planes. Significant labial tipping of the lower incisors was required
during the active treatment, and all cases finally obtained functional occlusion, indicating the rel-
atively good prognosis on the occlusion of this sequence.

KEY WORDS: Robin sequence; Skeletal characteristics; Orthodontic treatment; Treatment out-
come
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INTRODUCTION

Robin sequence is characterized by retrognathic ap-
pearance, cleft palate, and glossoptosis.1 The preva-
lence of Robin sequence has been reported to be 1/
20,000 to 1/8500.2,3 Patients commonly exhibit upper-
airway obstruction and concomitant feeding difficulty.1

Mandibular micrognathia or retrognathia is a primary
pathogenetic event in which the tongue interferes with
fusion of the palatal shelves and obstructs the upper
airway.4,5

A number of cephalometric studies have reported
the characteristic mandibular morphology of Robin se-
quence.6–14 These reports consistently described the
patients as showing a small mandible (especially ra-
mus length) and steep mandibular plane; however, the
size of the mandibular body and gonial angle varied
among reports.8–14 Regarding the outcome of ortho-
dontic treatment, there have been only a few single
case reports so far, limiting the useful information for
treatment of this sequence.8,11

Therefore, in this study, we examined the precise
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skeletal characteristics and morphological variation in
the craniofacial region of Robin sequence patients and
discussed the treatment outcome. To this end, five
Japanese Robin sequence patients who came to our
dental hospital were examined and compared both
with the Japanese norm and with the mean values of
isolated cleft palate patients.

PATIENTS

A total of six Japanese cases were diagnosed as
Robin sequence in our dental hospital. Among them,
the skeletal characteristics and treatment outcome
could not be evaluated in one case because the or-
thodontic treatment had just been initiated. Thus, the
remaining five cases were shown and evaluated in this
study. All the five cases were at IIIB according to Hell-
man’s dental age specifications.15

Case 1

Diagnosis and treatment objectives. Case 1 was a
male born to healthy parents and weighed 3760 g at
birth. At the age of 2 months, he suffered from acute
respiratory failure and underwent a tracheotomy. He
had micrognathia and cleft palate and was diagnosed
as Robin sequence. Palatoplasty was performed at 1
year 2 months of age.

He visited our dental hospital at 9 years 1 month of
age and demonstrated a slight retrognathic appear-
ance (Figure 1A). A deep bite with 6.0 mm of overbite
was noted, and overjet was 3.5 mm. He was in the
mixed dentition and had severe crowding (arch length
discrepancy: maxilla, 11.4 mm; mandible, 10.5 mm).
SNA and SNB angles were significantly smaller, and
mandibular plane and gonial angles were much larger
than the Japanese norm (Table 1).16,17 The SNA-SNB
difference was 5.4�. Both upper and lower incisors
were significantly retroclined.

The treatment objectives were as follows: (1) to
eliminate the arch length discrepancies in both arches
by extraction and (2) to correct the deep bite and align
both arches. Orthodontic treatment was initiated with
a lingual arch to correct lingual displacement of the
upper right and left lateral incisors. An edgewise mul-
tibracket appliance was placed in both arches with ex-
traction of the upper right first premolar and left second
premolar and lower first premolars at the age of 11
years 2 months.

Treatment results. Facial and oral photographs after
the active treatment were taken at 15 years 10 months
of age (Figure 1B). He obtained functional occlusion,
but his retrognathic profile was somewhat worsened.
Superimposed profilograms showed a large amount of
vertical but a small amount of horizontal mandibular
growth (Figure 1C).18 The SNA angle did not change

but the SNB angle increased by 1.5� compared with
the pretreatment values (Table 1). Both upper and low-
er incisors were significantly proclined during treat-
ment.

Case 2

Diagnosis and treatment objectives. Case 2 was a
male born to healthy parents and weighed 2850 g at
an uneventful birth. He had a cleft palate, and a pal-
atoplasty was performed at 1 year 2 months of age.

He visited our dental hospital at 11 years 2 months
of age with a slight retrognathic appearance (Figure
2A). A large overjet (7.0 mm) and a deep bite (over-
bite: 8.0 mm) were noted. Arch length discrepancies
in the maxillary and mandibular arches were �6.0 and
�11.3 mm, respectively. The lower left central and lat-
eral incisors were fused. Both SNA and SNB were
smaller than the Japanese norm16,17 (Table 1). The
SNB showed a significantly lower value, and the SNA-
SNB difference was 8.0�. The gonial angle was near
the norm, but the mandibular plane angle was signifi-
cantly larger (Table 1). Both upper and lower incisors
were significantly retroclined.

The treatment objectives were as follows: (1) to
eliminate the arch length discrepancies in both arches
by extraction and (2) to correct the deep bite and large
overjet and align both arches. An edgewise multi-
bracket appliance was placed in both arches, and the
patient was treated with extraction of upper second
premolars and the lower right canine and left first pre-
molar.

Treatment results. Facial and oral photographs after
the active treatment were taken at 20 years 7 months
of age (Figure 2B). The oral photographs showed a
desirable occlusion, but the patient still had a slight
retrognathic appearance. Downward and forward
growth of the mandible had occurred (Figure 2C) and
the SNB angle was increased by 2.0� (Table 1). In
contrast, the SNA angle was unchanged compared
with pretreatment. His upper incisors were retroclined
and his lower incisors were significantly proclined dur-
ing treatment.

Case 3

Diagnosis and treatment objectives. Case 3 was a
female born to healthy parents and weighed 2850 g at
birth. At birth, she suffered from respiratory problems
and therefore underwent oxygen inhalation. She had
cleft palate and retrognathic appearance and was di-
agnosed as Robin sequence. Palatoplasty was per-
formed at 1 year 2 months of age.

She visited our dental hospital at 9 years 1 month
of age. A facial photograph taken at this time showed
an apparent retrognathic appearance (Figure 3A). A
large overjet (7.0 mm) and a deep bite (overbite: 7.0
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Figure 1. Case 1. Facial and oral photographs. (A) Pretreatment. (B) After active orthodontic treatment. (C) Superimposed profilograms.18
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Table 1. Cephalometric Measures Before and After the Active Treatmenta

Case 1

Pretreatment
(9 y 1 mo)

Posttreatment
(15 y 10 mo)

Case 2

Pretreatment
(11 y 2 mo)

Posttreatment
(20 y 7 mo)

Case 3

Pretreatment
(9 y 1 mo)

Posttreatment
(16 y 2 mo)

Case 4

Pretreatment
(10 y 7 mo)

Posttreatment
(19 y 10 mo)

Case 5

Pretreatment
(9 y 3 mo)

Posttreatment
(16 y 3 mo)

S-N 63.1 68.0 66.0 69.0 62.0 63.0 56.0 56.5 62.3 65.9
(61.0 � 2.6) (65.3 � 2.4) (62.2 � 2.6) (65.3 � 2.4) (60.3 � 2.4) (63.1 � 3.0) (60.9 � 2.3) (63.1 � 3.0) (60.3 � 2.4) (63.1 � 3.0)

S-Ba 52.3 56.9 49.7 57.8 44.7 49.4 46.7 48.0 45.0 50.0
(50.5 � 2.5) (57.6 � 3.1) (52.2 � 2.5) (57.6 � 3.1) (49.6 � 2.0) (53.9 � 2.4) (50.5 � 2.0) (53.9 � 2.4) (49.6 � 2.0) (53.9 � 2.4)

SNA 72.4 73.0 75.5 75.5 72.5 72.5 76.0 76.0 75.5 75.5
(80.9 � 3.1) (81.8 � 3.1) (80.9 � 3.1) (81.8 � 3.1) (80.9 � 3.1) (82.3 � 3.5) (80.9 � 3.1) (82.3 � 3.5) (80.9 � 3.1) (82.3 � 3.5)

ANS-PNS 47.7 52.4 50.5 56.5 44.5 53.4 42.3 44.1 46.7 50.2
(48.8 � 2.2) (54.1 � 2.5) (50.2 � 2.1) (54.1 � 2.5) (49.5 � 2.5) (53.3 � 2.5) (50.1 � 2.5) (53.3 � 2.5) (49.5 � 2.5) (53.3 � 2.5)

U-1 to FH 97.0 112.2 101.0 90.0 101.0 105.6 98.5 107.4 107.2 90.0
plane (109.8 � 5.3) (108.9 � 5.6) (109.8 � 5.3) (108.9 � 5.6) (109.8 � 5.3) (111.1 � 5.5) (109.8 � 5.3) (111.1 � 5.5) (109.8 � 5.3) (111.1 � 5.5)

SNB 67.0 68.5 67.5 69.5 63.6 64.6 73.0 73.0 68.0 69.2
(76.2 � 2.8) (78.6 � 3.1) (76.2 � 2.8) (78.6 � 3.1) (76.2 � 2.8) (78.9 � 3.5) (76.2 � 2.8) (78.9 � 3.5) (76.2 � 2.8) (78.9 � 3.5)

SNA-SNB 5.4 4.5 8.0 6.0 8.9 7.9 3.0 3.0 7.5 6.3
diff. (4.8) (3.3 � 2.7) (4.8) (3.3 � 2.7) (4.8) (3.4 � 1.8) (4.8) (3.4 � 1.8) (4.8) (3.4 � 1.8)

Mandibular 45.3 45.0 45.4 42.5 44.7 47.7 43.0 43.5 42.5 43.0
plane angle (32.0 � 2.4) (26.3 � 6.3) (32.0 � 2.4) (26.3 � 6.3) (32.0 � 2.4) (28.8 � 5.2) (32.0 � 2.4) (28.8 � 5.2) (32.0 � 2.4) (28.8 � 5.2)

Gonial angle 141.0 140.3 131.0 129.0 144.3 145.7 133.3 130.0 138.6 131.6
(129.2 � 4.7) (119.4 � 5.8) (129.2 � 4.7) (119.4 � 5.8) (129.2 � 4.7) (122.2 � 4.6) (129.2 � 4.7) (122.2 � 4.6) (129.2 � 4.7) (122.2 � 4.6)

Ramus incli- 5.8 5.1 �4.3 �3.2 9.6 8.0 �0.3 �3.6 8.4 3.9
nation (82.6 � 5.6) (2.6 � 4.1) (82.6 � 5.6) (2.6 � 4.1) (82.6 � 5.6) (2.9 � 4.4) (82.6 � 5.6) (2.9 � 4.4) (82.6 � 5.6) (2.9 � 4.4)

Ar-Go 32.2 41.2 37.4 45.3 33.7 37.5 37.8 41.0 37.4 42.0
(41.4 � 3.9) (49.4 � 5.2) (43.0 � 4.3) (49.4 � 5.2) (41.6 � 3.3) (47.7 � 4.4) (42.6 � 3.2) (47.7 � 4.4) (41.6 � 3.3) (47.7 � 4.4)

Go-Pog 64.3 73.3 69.9 76.3 58.3 68.8 62.1 68.9 67.5 79.0
(67.4 � 3.6) (77.3 � 4.3) (70.3 � 3.5) (77.3 � 4.3) (66.8 � 2.4) (74.9 � 3.7) (68.6 � 2.0) (74.9 � 3.7) (66.8 � 2.4) (74.9 � 3.7)

Ar-Pog 91.2 107.3 97.9 110.0 87.2 101.4 91.3 99.7 98.0 111.0
(100.2) (116.0) (104.2) (116.0) (99.6) (111.2) (102.0) (111.2) (99.6) (111.2)

L-1 to Man- 79.5 88.5 85.0 98.0 75.7 96.5 65.2 83.3 77.5 91.3
dibular plane (93.8 � 5.9) (94.7 � 7.2) (93.8 � 5.9) (94.7 � 7.2) (93.8 � 5.9) (96.3 � 5.8) (93.8 � 5.9) (96.3 � 5.8) (93.8 � 5.9) (96.3 � 5.8)

a S indicates sella turcica; N, nasion; A, point A; SNA, angle between SN and NA; U-1, long axis of maxillary central incisor; U-1 to FH plane, angle between
U-1 and FH plane; B, point B; SNB, angle between SN and NB; Mandibular plane angle, angle between mandibular plane and frankfort horizontal (FH) plane;
Gonial angle, angle between mandibular plane and ramus plane; Ramus inclination, angle between ramus plane and FH plane; Ar, articulale; Go, gonion; Ar-Go,
distance between Ar and Go; Pog, pogonion; Go-Pog, distance between Go and Pog; L-1, long axis of mandibular central incisor; L-1 to mandibular plane, angle
between L-1 and mandibular plane. Sex and age-matched Japanese norm � SD are in parentheses.16,17

mm) were noted. The lower right lateral incisor was
congenitally absent and the upper left lateral incisor
was a microtooth. Arch length discrepancies in the
maxilla and mandible were �11.4 and �7.6 mm, re-
spectively. Both the SNA and SNB angles were sig-
nificantly smaller and the mandibular plane and gonial
angles were much larger than the Japanese norm.16,17

The SNA-SNB difference was 8.9� (Table 1). Both up-
per and lower incisors were significantly retroclined.

The treatment objectives were as follows: (1) to
eliminate the arch length discrepancies in both arches
by extraction and (2) to correct the deep bite and large
overjet and align both arches. An edgewise multi-
bracket appliance was placed in both arches with ex-
traction of the upper left lateral incisor and second pre-
molar.

Treatment results. Facial and oral photographs after
the active treatment were taken at 16 years 2 months
of age (Figure 3B). Her retrognathic profile was im-
proved, and she obtained functional occlusion. The
mandibular growth was mainly toward the downward
direction (Figure 3C). The SNA angle was unchanged,
but the SNB angle increased by 1� (Table 1). Signifi-

cant labial tipping of the lower incisors was noted (Ta-
ble 1).

Case 4

Diagnosis and treatment objectives. Case 4 was a
female born to healthy parents and weighed 2320 g at
birth. She had micrognathia and cleft palate. At the
age of 3 months, she had cyanosis and was diag-
nosed as Robin sequence. Palatoplasty was per-
formed at 2 years of age.

She visited our dental hospital at 10 years 7 months
of age with a slight retrognathic appearance (Figure
4A). Deep bite was noted with 8.0-mm overbite and
overjet of 2.0 mm. Arch length discrepancies in the
maxilla and mandible were �10.6 and �4.9 mm, re-
spectively. The lower right lateral incisor was congen-
itally absent, and the upper right and left lateral inci-
sors were microteeth. SNA and SNB angles were
smaller than the Japanese norm, and SNA-SNB dif-
ference was near the Japanese norm (Table 1).16,17

The mandibular plane angle was larger, but the gonial
angle was not significantly different from the Japanese
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Figure 2. Case 2. Facial and oral photographs. (A) Pretreatment. (B) After active orthodontic treatment. (C) Superimposed profilograms.18
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Figure 3. Case 3. Facial and oral photographs. (A) Pretreatment. (B) After active orthodontic treatment. (C) Superimposed profilograms.18
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Figure 4. Case 4. Facial and oral photographs. (A) Pretreatment. (B) After active orthodontic treatment. (C) Superimposed profilograms.18
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norm.16 Both upper and lower incisors were signifi-
cantly retroclined.

The treatment objectives were as follows: (1) to ex-
pand the maxillary arch laterally, (2) to promote the
mandibular growth, (3) to eliminate the arch length dis-
crepancies in both arches, and (4) to correct the deep
bite and align both arches. Orthodontic treatment was
initiated with a rapid palatal expansion appliance or
expander, followed by the use of a jumping plate to
promote mandibular growth. At 15 years of age, an
edgewise multibracket appliance was placed in both
the arches with extraction of upper right and left lateral
incisors.

Treatment results. Facial and oral photographs after
the active treatment were taken at 19 years 10 months
of age (Figure 4B). A facial photograph taken at this
time still showed a slight retrognathic profile, but func-
tional occlusion was attained. Prosthetic treatment
was planed in the position of the upper left lateral in-
cisor. Growth of the mandible was entirely in a down-
ward direction (Figure 4C). There was no increase in
the SNA and SNB angles (Table 1). Significant labial
tipping of the upper and lower incisors was noted (Ta-
ble 1).

Case 5

Diagnosis and treatment objectives. Case 5 was a
female born to healthy parents and weighed 3020 g at
birth. She exhibited characteristic micrognathia and
cleft palate at birth and was diagnosed as Robin se-
quence. Palatoplasty was performed at 1 year 2
months of age.

She visited our dental hospital at 9 years 3 months
of age. A retrognathic appearance was noted from a
facial photograph (Figure 5A). A large overjet of 10.0
mm and an overbite of 4.0 mm were seen. Severe
crowding was seen in both arches (arch length dis-
crepancy: maxilla, 12.2 mm; mandible, 9.4 mm). Both
SNA and SNB angles were smaller than the Japanese
norm16,17 (Table 1). The SNB showed a significantly
lower value and the SNA-SNB difference was 7.5� (Ta-
ble 1). The mandibular plane and gonial angles were
much larger than the Japanese norm. The lower inci-
sors were significantly retroclined, but the inclination
of the upper incisors was almost the same as the Jap-
anese norm.

The treatment objectives were as follows: (1) to ex-
pand the maxillary arch laterally, (2) to eliminate the
arch length discrepancies in both arches, and (3) to
correct the large overjet and align both arches. Ortho-
dontic treatment was initiated with a Porter-type max-
illary expansion appliance, followed by treatment with
an edgewise multibracket appliance in both the arches
with extraction of upper and lower first premolars.

Treatment results. Facial and oral photographs after

the active treatment were taken at 16 years 3 months
of age, and good functional occlusion was obtained
(Figure 5B). However, she still exhibited a retrognathic
profile. Downward and forward growth of the mandible
was seen (Figure 5C). The SNA angle did not change,
but the SNB angle increased by 1.2� during treatment
(Table 1). Significant lingual and labial tipping of upper
and lower incisors was noted, respectively (Figure
5C).

Pretreatment Skeletal Characteristics

To evaluate the skeletal characteristics of the five
patients, cephalometric measurements of the cranial
base, maxilla, and mandible were examined and com-
pared with the Japanese norm16,17 at IIIB according to
Hellman’s dental age specifications,15 as shown in Fig-
ure 6. The mean values of orthodontically untreated
isolated cleft palate patients (CP) are also included in
this figure. These mean values were generated from
28 nonsyndromic Japanese CP (9 males and 19 fe-
males, from 8 years to 11 years and 11 months of age)
at IIIB according to Hellman’s dental age specifica-
tions.15

The dentofacial morphology of the five presented
Robin sequence patients was characterized by a
smaller SNB angle and a larger mandibular plane an-
gle than the Japanese norm16,17 and the mean values
of CP patients (Figure 6). A significantly shorter Ar-Go
length was also noted. The upper and lower incisors
were more retroclined than the Japanese norm and
the mean values of CP. The mean values of gonial
angle and Go-Pog length of the presented five cases
were larger and shorter than the mean values of CP,
respectively. However, in some cases, they were not
largely different from the Japanese norm.16,17

Summary of Treatment Outcome of Five Presented
Cases

All cases, except case 4, showed a decreased ANB
angle with a slightly increased SNB angle (Table 1).
The change in the mandibular plane varied among
cases. It increased in case 3 but decreased in case 2
and remained almost unchanged in cases 1, 4, and 5.
The upper incisor was proclined in cases 1, 3, and 4
and retroclined in cases 2 and 5. In contrast, the lower
incisor was significantly proclined in all cases.

Mandibular Growth of Five Presented Cases

Because a slight increase in the SNB angle was
seen in cases 1, 2, 3, and 5, the increments in Ar-Go,
Go-Pog, and Ar-Pog were calculated and compared
with the Japanese norm17 (Table 2). The increase in
Ar-Go was above the norm in cases 1, 4, and 5 and
Go-Pog was above the norm in cases 3 and 5. The
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Figure 5. Case 5. Facial and oral photographs. (A) Pretreatment. (B) After active orthodontic treatment. (C) Superimposed profilograms.18
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Figure 6. Pretreatment skeletal characteristics of the presented five
Robin sequence cases with the Japanese norm16,17 and the mean
values of untreated isolated cleft palate patient (CP). Each value is
represented by Z score [(measurement � Japanese norm)/SD)].

Table 3. Tooth Abnormality of Present Five Cases

Case 1 Case 2 Case 3 Case 4 Case 5

Congenitally missing teeth Not seen Not seen Mandibular lateral
incisor

Mandibular lateral
incisor

Not seen

Malformed teeth Not seen Mandibular incisor
(fusion tooth)

Maxillary lateral incisor
(microtooth)

Maxillary lateral incisors
(microteeth)

Not seen

Table 2. Mandibular Growth in Present Five Cases (%)a,b

Active Treatment Period

Case 1
(9 y 1 mo–
15 y 10 mo)

Case 2
(11 y 2 mo–
15 y 2 mo)

Case 3
(9 y 1 mo–
14 y 8 mo)

Case 4
(10 y 7 mo–
14 y 4 mo)

Case 5
(9 y 3 mo–
14 y 10 mo)

Ar-Go 113.5 88.1 82.7 103.9 129.7
Go-Pog 91.2 95.0 110.4 96.1 128.2
Ar-Pog 101.3 100.8 127.9 95.4 116.2

a Ar indicates articulale; Go, gonion; Ar-Go, distance between Ar and Go; Pog, pogonion; Go-Pog, distance between Go and Pog; Ar-Pog,
distance between Ar and Pog.

b Each value is represented as the percentage of the calculated Japanese norm.17

increase in Ar-Pog was above the norm in cases 1, 2,
3, and 5.

Tooth Abnormalities

Of the five presented cases, three showed tooth ab-
normalities in the lower incisors (Table 3). Case 2 had
fusion of the lower left central and lateral incisors.
Case 3 had a congenitally absent lower right lateral
incisor and the upper left lateral incisor was a micro-
tooth. Case 4 had a congenitally absent lower right
lateral incisor and the upper right and left lateral inci-
sors were microteeth.

DISCUSSION

The five presented Japanese cases of Robin se-
quence commonly exhibited a small SNB angle, a

steep mandibular plane, and a short ramus length
(Figure 6; Table 1), as reported previously.8–14 The go-
nial angle in cases 1, 3, and 5 was significantly higher
than the Japanese norm16,17 and the mean values of
CP patients (Figure 6; Table 1), but this was not the
case in cases 2 and 4. Moreover, the mandibular body
length (Go-Pog) was significantly shorter in cases 3
and 4 but not in cases 1, 2, and 5. These findings
clearly support the variation of the mandibular mor-
phology reported in previous studies8–14 and demon-
strate that both micrognathia and retrognathia are
seen in Robin sequence.4 The exact reason for this
variation is not known but could be related to the di-
versity of the etiology of this sequence.4,5,19,20 The size
of the airway and the tongue position, which could not
be examined in the present sample, might be also re-
lated to this variation.

A high rate of tooth abnormality (especially congen-
itally absent teeth) was seen in the lower arch of the
presented cases (Table 3). This is consistent with the
previous report that congenitally absent teeth were
twice as common in the lower arch than in the upper.21

However, all the absent teeth were lower incisors in
the present five cases, unlike the study reporting that
the absent teeth were most frequently seen in the low-
er second premolars.21

In addition to the SNB angle, the SNA angle and ANS-
PNS length of all presented cases were significantly
smaller than the Japanese norm (Figure 6; Table 1). The
mean value of these cases was even smaller than that
of CP patients (Figure 6). This finding is consistent with
a previous report in which maxillary anterior-posterior
length was significantly shorter in Robin sequence pa-
tients than CP.12 The exact reason of this shortness is
not known. However, deformation of the mandible be-
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cause of fetal head constraint is thought to be one of the
etiological factors of this sequence.4,5,19,20 Head constraint
is known to cause deformation in the cranial region.22

Thus, it is no wonder that the maxilla was affected by
the constraint, resulting in the maxillary growth distur-
bance in the present cases.

In Robin sequence, a larger increment of mandibular
growth, the so-called catch-up growth, is frequently
seen.9 In contrast, Daskalogiannakis et al reported that
this type of growth could not be seen after 5 years of
age.12 In this study, the increment in Go-Pog was larger
than the Japanese norm in cases 3 and 5 (Table 2) and
SNB angle increased in cases 1, 2, 3, and 5 during the
active treatment (Table 1). However, because all five
cases presented in this study underwent orthodontic
treatment, it is difficult to clear up this controversial issue
on the natural growth by examining present cases. De-
spite the observed mandibular growth, proclination of the
lower incisors was required to obtain good functional oc-
clusion in all cases. This was because they uniformly
exhibited a steep mandibular plane and greater mandib-
ular growth in the vertical dimension.

Unfortunately, except in case 3, the retrognathic ap-
pearance was not improved after the treatment (Fig-
ures 1B through 5B). As a treatment alternative, ge-
nioplasty could be carried out, and this would be the
most reliable treatment plan to improve the profile, pro-
vided the patients are not concerned about surgical
intervention or admission to a hospital.
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APPENDIX

In addition to 28 non-syndromic Japanese CP at lllB
according to Hellman’s dental age specifications15 (9
males and 19 females, aged from 8 years to 11 years
and 11 months old), 19 cases of non-syndromic Jap-
anese CP (not at lllB) were added to the sample. Con-
genitally absent teeth (except third molars in both
arches) were examined in total 47 cases (12 males
and 35 females). 20 cases out of 47 cases had con-
genitally absent teeth (42.6%). The missing teeth were
38.7% upper incisors, 41.9% upper premolars, 12.9%
lower incisors and 6.5% premolars.
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