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Abstract Mesenchymal hamartoma of the chest wall is a
rare, benign chondro-osseous tumor of the bone. Although
it most commonly presents at birth or soon after, prenatal
detection is rare. We report a case of prenatally detected
mesenchymal hamartoma, and provide the rationale,
details, and outcomes of our management. The literature is
reviewed, with particular attention to prenatal detection
and postnatal management options.

Introduction

Mesenchymal hamartoma of the chest wall (MHCW) is a
rare, benign chondro-osseous tumor of the bone that
manifests at birth or shortly thereafter. It represents 1 in
3,000 primary bone tumors, and has an incidence of less
than one in a million within the general population [1]. The
tumor typically presents as a chest wall mass in a newborn
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or infant, sometimes accompanied by respiratory distress
secondary to lung compression. We present a case of pre-
natally detected and postnatally diagnosed bilateral
MHCW in a girl. The rationale of the management plan
and 2-year follow-up is provided.

Case report

A 27-year-old primigravid black woman, with no signifi-
cant past medical history, presented for pediatric surgical
fetal consultation secondary to a right thoracic mass
detected on ultrasound at 28 weeks of gestation. The mass
consisted of solid and cystic components and measured
2.3 cm in greatest dimension. The remainder of the fetal
survey was normal, and no polyhydramnios or pleural
effusions were noted. A previous ultrasound, performed at
21 weeks, had shown a female fetus without any obvious
congenital anomalies. A presumptive diagnosis of con-
genital cystic adenomatoid malformation was made, and
the patient was followed with biweekly ultrasounds.

At 32 weeks gestation, a new cystic-solid left-sided lung
mass measuring 3.8 x 3.5 x 3.7 cm was apparent, in addi-
tion to the right-sided lesion which now appeared to have a
calcified rim (Fig. 1). Fluid—fluid levels could be seen within
the cysts of the left-sided mass, while the right sided mass
appeared more hyperechoic, suggesting an internal hemor-
rhage. Weekly ultrasounds revealed differing growth patterns
of the bilateral thoracic lesions. The initial right-sided lesion
halted in its progression, whereas the left-sided lesion con-
tinued to increase in size. The fetus continued to progress well.

The mother underwent induced vaginal delivery at
39 weeks gestation. An asymptomatic baby girl was born
and immediately transferred to our neonatal intensive care
unit. Physical examination showed an eccentric left-sided
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chest wall deformity with no palpable external masses. A
chest X-ray showed bilateral rib abnormalities, in addition
to two masses within the chest: a small right sided mass
and a much larger left-sided one displacing the heart
(Fig. 2). A CT scan of the chest, performed on the second
day of life, showed one lesion arising from the right, and
multiple lesions arising from the left chest wall (Fig. 3).
They all showed peripheral, irregular, bony rims with
remodeling of the ribs. A diagnosis of bilateral mesenchymal
hamartoma of the chest wall was suspected. A multidisci-
plinary discussion with radiology, pathology, and oncology
resulted in a decision to obtain histologic diagnosis.

The parents were Jehova’s Witnesses, and strongly
requested the avoidance of blood transfusion. The safest
course was felt to be an excisional biopsy of the right-sided
lesion rather than an incisional biopsy of the large left-
sided one. Since the right-sided lesion could not be pal-
pated, a thoracoscopic-assisted excisional biopsy of the

Fig. 1 Ultrasound at 32 weeks gestation showing a mass consisting
of solid and cystic components, with calcified borders (black arrows)
and a hyperechoic focus (white arrow), suggesting internal
hemorrhage

Fig. 2 Chest X-ray at birth showing bilateral rib abnormalities, in
addition to a small right-sided mass and a much larger left sided one
displacing the heart
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lesion was performed on the fourth day of life. Tracheal
intubation and insufflation of carbon dioxide into the right
thorax was used to obtain partial lung collapse. Using two
3-mm trocars and one 5-mm trocar, the mass was localized
and partially mobilized by incising the covering parietal
pleura (Fig. 4). A limited chest wall incision was then used
to resect the lesion, which was based on a portion of the 6th
and 7th ribs; The defect in the chest wall was reconstructed
with a very redundant Goretex patch to allow for growth.
The patient was discharged on the third post-operative day.

Pathological examination showed a well-encapsulated
lesion with both cellular hemorrhagic components and
solid areas composed of spindle to stellate cells within a
myxoid stroma, with minimal to mild atypia (Fig. 5). These
features were typical of MHCW of infancy.

The patient is undergoing regular follow-up at a multi-
disciplinary chest wall anomalies clinic. At 2 years of age,
she is developing normally without chest asymmetry or
scoliosis, and remains asymptomatic from a respiratory
point of view. Follow-up chest X-rays have shown signif-
icant regression of the large left-sided lesion (Fig. 6).

Discussion

Mesenchymal hamartoma of the chest wall (MHCW) is a
benign chondro-osseous lesion involving one or more ribs
that manifests at birth or shortly afterward [1-3]. It was
first described in 1948 and named mesenchymomas as a
way to describe the histological presence of at least two
mesenchymal tissues that are not typically found together
[2, 4-6]. The term hamartoma, disorganized tissue indig-
enous to the location, was suggested in 1979 by McLeod
and Dahlin [7]. In order to demonstrate the histological
characteristics of a self-limiting non-neoplastic lesion. In
1986, Odell and Benjamin [8] reconciled both notions by
referring to the entity as mesenchymal hamartoma. The
lesion has also been referred to in the literature as osteo-
chondroma, osteochondrosarcoma, benign chondroblas-
toma, and chondromatous hamartoma [2]. In addition to
chondroid tissue, the tumor is composed of large endo-
thelium-lined blood spaces and areas of spindle cell pro-
liferation [7].

Although radiologic features are not considered patho-
gnomonic for MHCW, characteristic features have been
noted [6, 9—12]. A large, heterogenous, expansile rib lesion
appearing as an extrapleural soft tissue mass with areas of
calcification and fluid-filled cysts, commonly accompanied
with some parenchymal compression and mediastinal shift,
is the typical appearance of MHCW on CT scan [11, 13].
Two specific findings may allow differentiation of MHCW
from malignant tumors [14]. First, chest X-ray will often
show destruction of the ribs of origin, accompanied by



Pediatr Surg Int (2013) 29:735-740

737

Fig. 3 Two coronal views of
CT scan of the chest showing
one lesion arising from the
right, and multiple lesions
arising from the left chest wall.
The large left-sided mass
contains a hemorrhagic
component

Fig. 4 View of the right-sided mass on thoracoscopy. Intact parietal
pleura and normal lung can be seen

Fig. 5 Histology of the specimen showing typical features of MHCW
(see text)

deformation of the peripheral ribs. Second, MHCW will
classically present with a lesion that arises centrally from
one or multiple ribs away from the costochondral and

Fig. 6 Chest X-ray at 18 months of age showing regression of the
left thoracic mass in proportion to the thoracic cavity

costovertebral junctions. However, imaging has not been
considered diagnostic of MHCW, a lesion that still mimics
chest wall malignancy due to its destructive nature [15].
All previous reports obtained tissue for diagnosis. This led
us to perform an excisional biopsy of the smaller, more
conveniently located lesion.

Hypoplasia of the lung may develop if the tumor starts
early in utero. [2]. Variable growth patterns are observed,
with generally rapid initial growth followed by slower
growth, arrest, or regression [2]. Clinically, neonates
present with variable chest wall deformities that may or
may not be associated with respiratory or cardiac com-
promise [1]. These lesions are rarely reported after infancy.
Two cases have been reported in teenage girls [14, 16], and
one in a middle-aged man. [17] A case has also been
reported in a child with Beckwith—-Wiedemann syndrome.
[13] No other syndromal associations have been found,
even when the lesions have been multifocal or bilateral.
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The lesion in our patient was detected, but not diag-
nosed, on prenatal ultrasound. We found only ten cases of
prenatally detected MHCW prior to this report (Table 1)
[1, 6, 18-25]. A prenatal diagnosis was only made twice
[21, 25]. In 1996, Masuzaki et al. [21] made the diagnosis
using a combination of prenatal ultrasound and CT scan, an
approach that would not be used in the current era. More
recently, Chu et al. [25] were able to make a prenatal
diagnosis using MRI. In both cases, bony involvement and
calcification aided in differentiating of MHCW from con-
genital cystic adenomatoid malformation or sequestration.
These two diagnoses were originally considered, but sub-
sequently dismissed in our case. The definitive diagnosis
was not made simply due to the rarity and lack of famil-
iarity with this lesion.

Most of these pregnancies were complicated, with pol-
yhydramnios in 50 %, pleural effusions in 50 %, and
pericardial effusions in one case. Eight of the ten births

were complicated by fetal distress, preterm labor, or
respiratory distress. Our case is also unique in that the
pregnancy and delivery were uncomplicated, and the baby
was asymptomatic despite very large lesions.

Resection of the lesion may be indicated in a symp-
tomatic patient. In addition, as mentioned earlier, biopsy
has generally been required to establish a final diagnosis.
These are highly vascular lesions. Biopsy of a hamartoma
can be complicated by severe bleeding due to disruption of
the endothelium-lined vascular spaces [26]. In our case, the
situation was further complicated by the very strong desire
of the parents to avoid blood transfusions due to their
religious beliefs. A thoracoscopic-guided excisional biopsy
of the small right sided lesion optimized safety by avoiding
entry into the lesion. We believe this is the first report of
the use of thoracoscopy in managing this lesion.

Scoliosis is noted as a major long-term morbidity in
patients with MHCW. This is probably secondary to

Table 1 .
Report Gestational ~ Indication for Sex No. of  Site Prenatal Peri-natal complications Treatment
age at ultrasound lesions complications
detection
(weeks)
Brar et al.  Estimated Large for M 1 Right Polyhydramnios; ~ C-section at 37 weeks due to  Debulking at
[18] 33-35 dates pleural effusion fetal distress; respiratory 1 month
distress
D’Ercole 29 NS M 1 Left Pleural effusion C-section due to abnormal Resection at
et al. [19] fetal HR at labor onset 12 days
Jung et al. 35 Large for M 1 Right Polyhydramnios  C-section at 37 weeks due to  Debulking atl
[20] dates early onset labor and fetal and 9 months
distress; respiratory failure
Masuzaki 36 Fetal pleural M 1 Right Polyhydramnios;  Respiratory failure; recurrent ~ Resection at
et al. [21] effusion pleural effusion  pleural effusion 13 days
Rose et al.  Second Possible F 1 NS None Preterm labor 36 weeks Resection at
[22] trimester gastroschisis 10 h
Lisle et al. NS NS F Multiple Bilateral Polyhydramnios  Cyanosis; airway compromise Observation
[6] requiring tracheostomy
Shimotake 28 NS F 1 Left Polyhydramnios; ~ Respiratory distress; preterm  Observation
et al. [23] no left lung labor 36 weeks; persistent
identified pulmonary hypertension
Odaka 29 NS M 1 Right Pleural effusion ~ C-section at 33 weeks due to  Resection at
et al. [24] fetal distress; respiratory 8 days
distress at birth
Braatz 24 Routine M  Multiple Right None None Observation
et al. [1]
Chuetal. 32 Routine F Multiple Bilateral Pleural effusion ~ None Resection of
[25] largest lesion
at 6 weeks
Present 27 Routine F Multiple Bilateral Small pericardial None Excisional
report effusion biopsy of
smaller lesion
at 3 days

NS not specified, HR heart rate, M male, F' female
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resection of a large part of the thoracic cage, as well as to
the skeletal deformity caused by the tumor itself [9].
Avoiding resection of the posterior aspect of the rib cage, if
possible, may minimize the degree of scoliosis [27]. The
literature reports three deaths secondary to MHCW [2, 6,
7]. Two of these occurred shortly after birth due to respi-
ratory compromise secondary to lesions that occupied
almost the entire hemithorax [2, 7]. A third occurred sec-
ondary to complications of chemotherapy following a
misdiagnosis of embryonal sarcoma [6]. A single case of
malignant transformation was suspected, but the diagnosis
subsequently changed to fibrous hamartoma of infancy, an
entity separate from MHCW [6, 28]. Multiple cases of
spontaneous regression have also been reported, strongly
arguing for a conservative approach in asymptomatic
patients [29-32]. Our patient continued to be asymptomatic
at 2 years of age, and has not yet exhibited any evidence of
scoliosis or chest wall anomaly. The lesion appears to be
regressing in proportion to the hemithorax on progressive
chest X-rays.

This case, along with the literature review, allows us to
present a management algorithm for these lesions. MHCW
should be added to the list of thoracic lesions amenable to
prenatal diagnosis. The diagnosis should be suspected if
findings, including calcifications, atypical of the more
common congenital lung and mediastinal lesions, are seen
on ultrasound. Bilateral lesions should increase the suspi-
cion [33, 34]. A prenatal MRI may help confirm the
diagnosis. All patients should be imaged by CT or MRI
after birth. There is now sufficient experience in the liter-
ature to allow diagnosis based solely on cross-sectional
imaging. Observation alone is enough for asymptomatic
lesions. Resection with chest wall reconstruction is indi-
cated for symptomatic lesions.
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