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Axillary Chest Wall Hibernoma With Intrathoracic Extension
Presenting as Thoracic Outlet Syndrome

Theo J. Klinkenberg, MD,* Rienhart F.E. Wolf, MD, PhD,*
Wobbe Bouma, MD, PhD,* Albert J.H. Suurmeijer, MD, PhD,†

and Massimo A. Mariani, MD, PhD*

Abstract: Hibernomas are rare benign soft tissue tumors derived
from brown fat. This case report describes an axillary hibernoma
with intrathoracic extension, presenting as a thoracic outlet syn-
drome. A multimodality imaging series illustrates the classic radi-
ologic features of hibernoma as well as its highly unusual pattern of
growth. The latter resulted in TOS with vascular displacement and
osseous remodeling, features that are generally absent in lipomatous
masses. Detailed preoperative imaging allowed to plan a single
surgical procedure in which an extrathoracic axillary approach was
combined with intrathoracic video-assisted thoracic surgery.

Key Words: hibernoma, video-assisted thoracic surgery, thoracic
outlet syndrome

(J Thorac Imaging 2018;00:000–000)

H ibernomas are rare, slow-growing benign tumors orig-
inating from brown fat. The majority of cases occur in

adults. Presenting as painless soft tissue masses that arise
from the deeper layers of the body surface, they are easily
confused with lipomas. Rarely, they occur in the chest wall,

and if so, intrathoracic extension is extremely rare. We
present the imaging features of an axillary hibernoma with
intrathoracic extension, clinically presenting as thoracic outlet
syndrome (TOS). The hibernoma was surgically removed.

CASE REPORT
A 55-year-old man was referred for a soft tissue mass in his left

axilla and clinical signs of TOS, with tingling in the right arm, hand, and
fingers, which worsened with abduction of the right arm. In order to find
a cause for the TOS, a routine chest x-ray revealed a mass protruding
into the apical portion of the left thoracic cavity on a chest s-ray
(Figs. 1A, B). The mass did not completely obscure the underlying lung
and bones. Next, for detailed anatomical information on the relation of
the mass with the adjacent vascular and nervous structures, contrast-
enhanced computed tomography (CT) was ordered. This demonstrated a
9×7 cm low-density mass in the left axilla, overriding the first rib with
extension into the left thoracic cavity (Figs. 2A, B). 3D-reconstruction of
the CT data demonstrated anterior displacement of the subclavian vessels
and pressure erosion of the inner margin of the first rib on the left side
(Fig. 2C). Additional magnetic resonance imaging (MRI) clearly
demonstrated the dumbbell shape of the mass with distinct fatty signal
characteristics and the anterior displacement of the axillary plexus

FIGURE 1. A, Posteroanterior chest x-ray with tumor mass of intermediate density protruding into the apical portion of the left thoracic
cavity. B, Lateral view chest x-ray in which the apical tumor mass is partially obscured by the shoulder muscles.
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(Figs. 3A, B). Histology of a needle-biopsy demonstrated hibernoma
(details see below). Subsequently, surgery was performed in a single
procedure with 2 steps. First, the extrathoracic part of the hibernoma was
approached by an axillar incision, similar as for removal of the first rib in
TOS. The extrathoracic part of the hibernoma was freed from the bra-
chial plexus and subclavian vessels. In the second step, the mass was freed
bluntly from the pleura and thoracic wall by video-assisted thoracic
surgery. After mobilizing the intrathoracicand extrathoracic part of the
tumor, the entire hibernoma was pulled into the thoracic cavity and
removed with an Endobag. The specimen was a 10×11×3 cm tan-brown
colored, homogenous tumor, with the waist of the tumor at the former

border between the extrathoracic and intrathoracic spaces, still dis-
cernable (Fig. 4). Microscopic examination again showed features of
hibernoma: brown fat cells with multivacuolated cytoplasm and central
round nuclei (Fig. 5). On follow-up, TOS disappeared with no signs of
local tumor recurrence.

DISCUSSION
Hibernomas are very rare soft tissue tumors arising in

fetal brown fat tissue and were first described by Merkel in
1906.1 Brown fat is believed to have a role in

FIGURE 2. A, Axial CT image at the level of the thoracic outlet, demonstrating the low attenuation mass and its feeding vessels
originating from the extrathoracic part of the chest wall, protruding into the thoracic cavity. B, Coronal reformat of the contrast-
enhanced CT, demonstrating the hibernoma protruding into the thoracic cavity medial from the first rib on the left side. C,
3D-reconstruction of the CT data, cranial view with the spine pointing upwards. Reconstruction parameters were tailored to visualize
bone and contrast-filled vessels. Note the pressure erosion of the medial margin of the first rib (large arrow) and anterior displacement of
the left subclavian artery (small arrows).

FIGURE 3. A, T1-weighted transversal MRI, demonstrating the pedunculated high-signal (fatty) mass entering the apical part of the left
chest cavity. Note the anterior displacement of the axillary plexus (small arrows) and the dumbbell shape of the mass. B, T1-weighted
coronal MRI demonstrating the dumbbell shape of the hibernoma.
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thermoregulation in human fetuses and is therefore also
called fetal lipoma.2 Brown fat persists in the neck, axilla,
mediastinum, periadrenal and perirenal areas, and extrem-
ities. In a recent review on hibernomas, the most frequent
site is the thigh.2 Most cases of intrathoracic hibernoma
originate in the chest wall or mediastinum. The first route of
expansive growth is mostly in the outward direction.
Intrathoracic expansion of an extrathoracic hibernoma is
extremely rare.2–4 In our patient, the supraclavicular and
infraclavicular septal linings, together with the muscular
alignment, prevented outward expansion of the hibernoma.
Instead, inward growth occurred, as lung tissue offers little
resistance against the growing mass. Slow growth allows the
vascular system to adapt to the altered anatomic con-
stellation. In our patient, this was demonstrated by the
absence of functional vascular involvement, despite the
major anatomic displacement of the proximal vessels
(Fig. 1D). TOS usually results from compression of the
subclavian vessels as a result of narrowing of the costocla-
vicular space. Soft tissue neoplasms are rare causes of TOS.5

Hibernomas have—to the best of our knowledge—
never been described as a cause of TOS, most likely as a
result of their plasticity and thus not causing pressure on
adjacent anatomical structures. In that respect, our case is
also unusual, as the growing mass in the relatively confined
space of the axilla found a point of low resistance by

entering through the upper chest aperture, wherein the
intercostal muscles are absent. Continuous respiratory
motion at the point of entry of the mass was most likely the
cause for the pressure erosion of the inner margin of the first
rib. MRI is the preferred imaging method for its superior
capability to depict soft tissue masses and their adjacent
vascular and skeletal structures.4 In our case, however, the
pressure erosion of the first rib was noted on the CT only. As
propranolol reduces 18F-FDG-uptake of (relatively hyper-
metabolic) brown fat tissue, staged PET-scan before and
after oral administration of propranolol is advocated to
differentiate hibernoma from lipoma and liposarcoma.6

Malignant transformation or metastasis has never been
reported. In theory, necrosis could occur, although not
documented. When left untreated, hibernomas continue to
grow, leading to functional or cosmetic consequences, and
surgical excision can be considered. After complete excision,
recurrence is absent and thus, the prognosis for patients is
excellent.

REFERENCES
1. Merkel H. On a pseudolipoma of the breast. Beitr Pathol Anat.

1906;39:152–157.
2. Beals C, Rogers A, Wakely P, et al. Hibernomas: a single-

institution experience and review of literature. Med Oncol. 2014;
31:769–776.

3. Jaroszewski DE, Petris GD. Giant hibernoma of the thoracic
pleura and chest wall. World J Clin Cases. 2013;1:143–145.

4. Little BP, Fintelmann FJ. Intrathoracic hibernoma; a case with
multimodality imaging correlation. J Thorac Imaging. 2011;26:
W20–W22.

5. Mirza AK, Barrett IJ, Rathore A, et al. Soft tissue neoplasms
causing apparent venous thoracic outlet syndrome. Ann Vasc
Surg. 2017;42:306.e1–306.e4.

6. Ciappuccini R, Bardet S, Aide N. Propranolol 18F-FDG/CT: a
noninvasive approach for differential diagnosis of hibernoma
and liposarcoma. Clin Nucl Med. 2017;42:879–880.

FIGURE 4. Anterior view of the resected hibernoma with the
arrows indicating the waist of the tumor at the former border
between the extrathoracic and intrathoracic spaces.

FIGURE 5. Photomicrograph of hibernoma consisting of multi-
vacuolated tumor cells that resemble brown fat cells (hematoxylin
and eosin stain ×400).
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