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Abstract
The extent of anomalies and developmental aberrations in

hemifacial microsomia (HFM) have not yet been fully deline-
ated. Thus, the developmental pattern of the dentition in
patients with HFM remains unclear. This study was con-
ducted to investigate the development of the dentition in
subjects with varying degrees of HFM and to compare the
affected side with the unnaffected side and with data from
control samples. Detailed tracings of the complete dental
profile of 60 patients with HFM between the ages of 6 and 24
years were obtained from panoramic radiographs. The degree
of development of each tooth was compared to Nolla's stages
of tooth calcification, and developmental scores were assigned.
The present study demonstrates that in individuals with
HFM: (1) tooth development is frequently delayed on the
affected side; (2) the mandibular third molar is more fre-
quently missing on the affected than on the unaffected side;
and 3) the incidence of missing teeth is higher than in
unaffected subjects. A possible linkage between tooth develop-
ment aberrations and the pathogenesis of HFM is discussed.

Hemifacial microsomia (HFM) is a predominantly
unilateral malformation of craniofacial structures that
develop from the first and second branchial arches.
Characteristic features of HFM are the underdevelop-
ment of the mandibular condyle and ramus, the zygo-
ma tic arch and malar bone, and associated soft tissues.1

Asymmetric tooth maturation and tooth agenesis also
have been found in patients with HFM (Rushton 1953;
Loevy and Shore 1985). However, the extent of dental
anomalies in patients with HFM has not yet been fully
investigated, and the developmental pattern of the
dentition in these patients remains unclear.

This study was conducted to determine whether a
difference exists in the development of the dentition on
the affected side compared with the unaffected side in
patients with varying degrees of HFM. In addition, the
development of the dentition in patients with HFM was
compared to that in the general population.
1 Poswillo 1973; Vargervik and Miller 1983; Vargervik et al. 1986;

Zbynek 1986.

Materials and Methods
Tooth development and agenesis were studied in 60

patients (24 boys, 36 girls) with HFM treated at the
Center for Craniofacial Anomalies, University of Cali-
fornia, San Francisco. They ranged in age from 6 to 24
years and were divided into four groups (Fig 1):
younger than 10 (N = 12); 10-13 (N = 35); 14-17 (N = 7); and

FIG 1. Comparison between delay in tooth development on
the affected (A) and the unaffected side (N/A) in subjects with
HFM grouped by age (P < 0.001, significantly different).

older than 17 (N = 6). Patients younger than 14 years
were excluded from the assessment of third molar
agenesis because 14 years is considered a cut-off age for
determining if this tooth will develop (Banks and Harry
1934; Garn and Lewis 1962). Patients were grouped
according to the extent of mandibular deformity (Chier-
ici 1983): type I — absence of condylar cartilage and
disc; type II — no condylar head or neck on condylar
process; type III — ankylosis or syndesmosis of joint;
type IV — presence of coronoid process only; and type
V — coronoid and condylar processes missing. The
patient sample was composed as follows: type I — 26
(43%); type II — 3 (5%); type III — 4 (7%); type IV— 17
(28%); and type V — 10 (17%).

Detailed tracings of the complete dental profile of
each patient were obtained from panoramic
radiographs (Fig 2—next page). The degree of develop-
ment of each tooth was evaluated and compared with
Nolla's stages of tooth calcification (Nolla 1960), and a
developmental score was assigned. Data were com-
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TABLE 2. Tooth Development on the Affected (A) and the
Non-Affected Sides in Subjects with HFM

[] A Type

I
II
III
IV
V

Total

<10 10-13 14-17 >17

(N = 12) (N -- 35) YEARS (N = 7) (N = 

FIc 2. Panoramic radiograph of a 9-year-old girl illustrates
agenesis of mandibular left third molar and mandibular left
second premolar on the affected side and delayed tooth devel-
opment of the permanent mandibular left second molar on the
affected side (arrow).

pared by chi-square (Z2) with Yate’s correction for
continuity.

Results

Delayed development was found in 41 permanent
teeth of the affected side in our subjects with HFM. The
mandibular second and third molars were the most
frequently affected teeth (Table 1). Thirty of the 
subjects had delayed tooth development on the affected
side. Delayed tooth development was more often found
on the affected side of subjects with types III, IV, or V

TABLE 1. Delayed Development of Permanent Mandibular
Teeth on the Affected Side in Subjects with HFM

(N) Per cent

First premolar 2 4.88
Second premolar 4 9.76
First molar 2 4.88
Second molar 18 43.90
Third molar 15 36.58

Total 41 100

than in subjects with type I or II malformation. Sixty-five
per cent of subjects with type I malformation showed
equal tooth development on both sides and 35 % showed
less tooth development on the affected side. All patients
with type II malformation had equal tooth development
on both sides. In contrast, 100% of the patients with type
III, 71% with type IV, and 50% with type V malformation
had delayed tooth development on the affected side
(Table 2).

Delayed tooth development was not found in sub-
jects younger than 10 years. However, 17 of the 30
subjects between 10 and 13 years (56.6%) showed de-

Equal Less
Development Development (A)

(N) (N) Per cent (N) Per cent

26 17 65 9 35
3 3 100 0 0
4 0 0 4 100

17 5 29 12 71
10 5 50 5 50
60 30 30

layed tooth development on the affected side. The dif-
ference in tooth development between affected and
unaffected side was statistically significant (P < 0.001).
The incidence of delayed tooth development decreased
after age 13, and teeth on the affected and on the unaf-
fected side reached a similar degree of development
after age 17 (Fig 1).

Unilateral absence of teeth was more often found on
the affected (28 teeth) than on the unaffected side 
teeth) (P < 0.001). Eighteen teeth were absent bilater-
ally. The most frequently missing teeth were the
mandibular third molar and the mandibular second
premolar (Table 3). Missing teeth other than third
molars were found in 25% of the subjects with HFM.
The percentage of missing teeth other than third molars

TABLE 3. Frequency of Missing Teeth in Subjects with HFM

UnilateralPermanent
Dentition A N / A Bilateral

Maxillary teeth
Lateral indsor 0 0
First premolar 1 0
Second premolar 1 1 1
First molar 1 0 0
Second molar 1 0 0
Third molar 1 0 0

Mandibular teeth
Lateral incisor 2 0 0
First premolar I 0 0
Second premolar 4 1 4
Second molar 2 0 0
Third molar 14 1 11

Total 28 3* 18

* P < 0.001 significantly different from A.

was higher on the affected than on the unaffected side
(P < 0.001). A missing third molar was more often found
on the affected than on the unaffected side (40.1 vs.
13.3%, P < 0.001, Fig 3 -- next page). The incidence of
missing teeth was higher in females than in males.

Discussion

This study shows that tooth development is signifi-
cantly delayed on the affected side in patients with
HFM. Fifty per cent of our subjects with HFM had
delayed tooth development on the affected side. This
finding is different from the observation of Loevy and
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FIc 3. Missing third molars on the affected (A) and the
unaffected side (N/A) in subjects with HFM (P < 0.001, signifi-
cantly different).

Shore (1985) who reported that only 20 of their 
patients with HFM (24.7%) had delayed tooth develop-
ment on the affected side. The difference between Loevy
and Shore’s and our results might be due to the fact that
half of our patients had more severe types of HFM
(types III, IV, and V malformation); whereas, 64% 
Loevy and Shore’s patients were classified as class I
(Pruzansky 1969). Thus, it appears that the incidence 
delayed tooth development in subjects with HFM is
proportional to the extent of mandibular deformity.
This assumption is supported by our finding that de-
layed tooth development and agenesis are more fre-
quent in subjects with HFM type III, IV, or V than in
patients with type I or II anomalies. It is likely, therefore,
that the pathologic processes that result in HFM also
cause disturbances in the development of the dental
lamina, and that the severity of the embryonic insult
determines the degree of mandibular lesion and the
incidence of both delayed tooth development and miss-
ing teeth.

Our data show that the highest incidence of delayed
tooth development in subjects with HFM occurs be-
tween 10 and 13 years of age. This fact may reflect a
delay of the active eruptive phase that accompanies the
adolescent growth spurt (Darling and Levers 1975;
Steedle and Proffit 1985).

The delayed tooth development on the affected side
in subjects with HFM contrasts with the approximately
equal rate of growth of permanent dentition on both
sides of the mouth in the normal population (Banks and
Harry 1934). Likewise, the overall incidence of missing
teeth other than third molars in subjects with HFM is
higher than that found in unaffected individuals. In our
sample, 25% of the patients had missing teeth other than

third molars, whereas the incidence of missing teeth
other than third molars in unaffected subjects has been
reported to be 4-6.5% (Horowitz 1966; Silverman and
Ackerman 1979). Finally, the incidence of a missing
third molar on the affected side in subjects with HFM is
more than twice that reported in unaffected individuals
(40.1 vs. 16%), but the percentage of a missing third
molar on the unaffected side is not significantly differ-
ent from that found in the normal population (13.3 vs.
16%, Garn 1963). These differences in dental develop-
ment between subjects with HFM and unaffected indi-
viduals provide additional evidence to support the
hypothesis that the pathogenesis of HFM also alters
dental development on the affected side.

The etiology of HFM is not yet clearly understood,
and the cause of the high incidence of missing teeth and
delayed tooth development on the affected side in pa-
tients with HFM is unknown. It has been implied that a
vascular lesion is a major factor in the etiology of first
and second branchial arch deformities (Poswillo 1973).
Hemorrhage of the stapedial artery in the mouse and in
the monkey at the time of odontogenic epithelium for-
mation produces similar otomandibular malformations
to those seen in patients with HFM (Poswillo 1973; ten
Cate 1980). Therefore, deficient vascularization at an
early stage of cell differentiation and migration might
lead not only to bone, cartilage, and muscle underdevel-
opment, but also to delay in the development of the
dental lamina.

Clinical observations indicate that other aspects of
dental development such as tooth size and morphology
might also be abnormal in patients with HFM. These
parameters of dental development will be subjected to
further studies.

Conclusions
In subjects with HFM: (1) tooth development 

frequently delayed on the affected side; (2) delayed
tooth development is more frequent during the second
phase of active eruption; (3) the mandibular third molar
is the most frequently missing tooth and is more often
missing on the affected than on the unaffected side; and
(4) the incidence of missing teeth is higher than that
reported in unaffected individuals. These aberrations in
the dental development might be related to the same
pathogenic processes that cause HFM.
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Occupational exposure to AIDS
Health care workers (HCWs) are at minimal risk for infection from the human immunodefi-

ciency virus (HIV) from occupational exposure to patients with AIDS or AIDS-related conditions,
a recent San Francisco study says.

Most of the HCWs had been exposed to patients with AIDS for at least one year before enrolling
in the study. When tested at the time of enrollment, none of the 270 subjects chosen had antibodies
for HIV or were in a high-risk group for the disease.

In their conclusions, the researchers noted that the subjects in the study "represent one of the
most highly exposed cohorts of HCWs in the world." The absence of HIV transmission to these
individuals "is extremely reassuring and adds significant power" to previous studies of health care
workers.

The researchers added that "the relatively poor compliance with recommended infection control
practices reported by the study subjects is disturbing" despite the absence of HIV transmission.
They recommended additional efforts to encourage compliance with infection control guidelines.
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