Bl OLGU SUNUMU

Partial Pectoralis Major Muscle Aplasia:
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SUMMARY

The most common congenitally absent muscles are the pectoralis major and minor muscles. When associated with
syndactyly and microdactyly, it is referred to as Poland's syndrome.

A patient reported here had partial congenital absence of the pectoralis muscles identified by clinical examination,
ultrasonography, CT and MRI. This case was investigated with Doppler ultrasonography to find any vascular abnor-
mality and results are presented here of his family pedigree and genetic analyses. The anomaly did not impair func-
tions of the upper extremities. No treatment was required.
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OZET

Dogustan yoklugu en sik goriilen kaslar pektoralis major ve minor kaslandir. Sindaktili ve mikrodaktili eslik ettiginde
Poland sendromu olarak adlandirilir.

Bu calismada pektoral kaslann kismi yoklugu klinik muayene, ultrasonografi, BT ve MR gdriintiileme ile ortaya konan
bir hasta sunuldu. Bu olgu bir damar anomalisi olup olmadigini arastirmak icin dopler ultrasonografi ile arastinldi.

Soyagaci ve genetik analiz sonuglan da sunuldu. Anomali tst ekstremite fonksiyonlarini bozmamisti. Tedaviye gerek
yoktu.
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INTRODUCTION
About the congenital anomalies of
muscle development, deficiency of
the pectoral muscles, especially the
sternocostal portion, is more frequ-
ently seen than any other groups.'
When associated with syndactyly
and microdactyly, it is referred to as
Poland’s syndrome.'”

The child reported here had partial
congenital absence of the pectoralis
muscles identified by clinic exami-
nation and imaging modalities. His

family pedigree and genetic analysis
results are also presented.

CASE REPORT

A 9-year-old boy, S.C., was referred
to us for orthopeadic consultation
from our pediatric department. The
parents of patient were consanguine-
ous. The family pedigree showed the
sixth degreee consanguinity between
his parents (Figure 1). Family his-
tory was negative concerning hand
and thoracic muscle abnormalities.

Figure 1.

Family pedigree showing
the sixth degreee
consanguinity between
his parents.

Figure 2.

The patient, a 9-year-
old boy. Asymmetry
between the right
and left hemithorax is
“ apparent clinically.

Figure 3.
AP radiograph of the
thorax.
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The maternal history was normal
during pregnancy. Physical exami-
nation showed the absence of the
sternal and abdominal portions of
the left pectoralis major muscle. The
clavicular portion of the muscle was
intact. Range of motion was normal
in the left shoulder and there was no
marked difference on muscle stren-
ght between both shoulders. Left an-
terior axillary fold was absent. Left
nipple and areola were smaller when
compared with the contralateral side.
Left side of the chest was flat. On left
side, scapula was elevated 15 mm
higher and upper extremity was 12
mm shorter and forearm was 10 mm
thinner (Figure 2).

In the radiographic examination, de-
velopment of the anterior portion of
the left third rib was rudimentary and
the left scapula was between first and
seventh ribs (Figure 3). Both hands
were normal.

Ultrasonographic examination of the
anterior thoracic wall was carried out
with a two-dimensional, B-mode,
real-time ultrasound system (Hitachi
EUB-525 Hitachi Medical Corpora-
tion, Japan). A 7.5 megahertz, high
- resolution, linear-array transducer
was used. The anterior thoracic wall
was scanned in the sections parallel
and right angle to the long axis of
the pectoralis major muscles. When
compared with the parts of the normal
pectoralis major muscle, the sterno-
costal and abdominal parts of the left
pectoralis major muscle could not be
seen. The clavicular part of it had a
normal appearance. On left side, there
was no pectoralis minor muscle bene-
ath the pectoralis major and his left
neurovascular bundle was seen just
below the pectoralis major muscle
(Figure 4). The real-time ultrasonog-
raphic examination showed clearly,
the movement of the clavicular part
of the pectoralis major muscle.

A computerized tomography (Toshiba
CT Scanner Model TCT-600S Toshi-
ba Corporation, Japan) of the thoracic
region showed absence of the sterno-
costal and abdominal parts of the left
pectoralis major muscle as well as
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absence of the underlying pectoralis
minor muscle. Left hemithorax was
smaller than the right side (Figure 5).

Abdominal ultrasonography revea-
led that the genitourinary, gastroin-
testinal systems and the main intra-
abdominal vascular structures were
normal. The arterial doppler ultraso-
nography examination of both upper
extremities was not significant.

Magnetic resonance (General Ele-
ctric GMR max 0.5 Tesla, G Medical

Systems Milwaukee, USA) also car-
ried out on our patient, confirmed the
CT findings. T1 Weigthed thorax MR
scans were taken in sagittal, coronal
and transverse planes. Soft tissue
defect in the left side of the thoracic
cage was clear. The patient had no
pulmonary herniation. Ipsilateral
latissimus dorsi and serratus anterior
muscles and the main vascular struc-
tures were normal (Figure 6).

There was no abnormality in the
pulmonary function tests. Hemato-
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Figure 4.

Oblique section
ultrasound images of
the clavicular part of the
pectoralis major
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Figure 5.

CT scan showing the
absent left pectoral
muscles, hypoplastic left
hemithorax.

Figure 6.

Axial T1-weighted MR
image shows absence of
the left pectoralis major
and minor muscles.
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logic parameters were within normal
ranges. Cytogenetic analysis was
reported as “46,XY".

Our patient had insignificant comp-

laints about his deformity. No treat-
ment was necessary.

DiSCUSSION

Almost any muscle can occasionally
be lacking. The abnormalities are
usually unilateral and confined to a
single muscle or a related group of
muscles.! The incidence of the pec-
toralis major muscle defect ranges
from 1 in 11000 to 1 in 22 000 cases.”
In Poland’s syndrome, absence of the
sternal head of pectoralis major is as-
sociated with webbed fingers and so-
metimes with absence of one phalanx
in all fingers and absence of forearm
flexors and general underdevelop-
ment of the limb.'” The incidence
of Poland’s syndrome ranges from
1 in 25 000 to 1 in 49 000 cases.™
Genitourinary,
gastrointestinal, cardiovascular and
hematopoietic anomalies, excluding
those in the thorax and ipsilateral
upper extremity, sometimes coexist
in this syndrome.*** In the literature
on the embryologic origin and deve-
lopment of the shoulder, there is no
consensus on the relationship among
the isolated pectoralis major musc-
le defect and the pectoralis major
muscle aplasia associated with other
anomalies without syndactyly and
Poland’s syndrome.

musculoskeletal,

The pectoral muscles are formed
by a mass that is a derivation of the
V-VII cervical myotome.” Betwe-
en the sixth and seventh weeks of
gestation, the pectoralis premuscle
mass separates into major and minor
primordium. According to Lewis,
this primordial mass fails to attach
to the ribs and sternum, and thus the
muscles and underlying ribs do not
develop. This failure of attachment
may be caused by many teratogenic
environmental factors or vascular
insufficiency."®’ The best developed
of the hypotheses on vascular etio-
logy is the subclavian artery supply
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disruption sequence. which seeks to
explain Poland syndrome and absen-
ce of the pectoralis major. The loca-
tion and extent of tissue abnormality
is determined by the extent, location,
and timing of the interruption of nor-
mal blood supply, caused by a defect
of arterial formation or an injury to
existing arteries.”

The absence of pectoralis major
muscle produces little disability and
requires no treatment. Marks and as-
sociates recommended a latissimus
dorsi muscle flap to cover the chest
wall defect. Breast reconstruction by
mammoplasty is a cosmetic benefit
to many female patients.’

Ultrasonography, CT and MRI can
accurately define the muscle ab-
normalities. Ultrasound is the first
imaging modality available for the
evaluation of the muscle pathology.
Its spatial resolution and definition of
muscle structure is usually superior
to that provided by MRI. Real-time
examination elucidates some types
of muscle lesions, which are occult
on static examinations. The degree of
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functional deficit can be fully asses-
sed using real-time sonography.” CT
and MRI can accurately define the
muscle abnormalities and therefore
the muscles available for transfer
in Poland syndrome. Imaging may
also detect associated anomalies and
can be helpful in the preoperative
planning and the evaluation of the
postoperative situation.'"

We suggest that ultrasonography can
be used prior to MRI and CT to accu-
rately evaluate a patient with muscle
aplasia. Because of many anomalies
associated with pectoralis muscle
aplasia, the approach to the patient
should be multidisciplinary.
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