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Excision of Giant Chronic Expanding Hematoma

of the Thorax Caused by Rib Fractures after
Proton Radiotherapy for Lung Cancer

Yukitaka Sato,' Hironori Ishibashi,! Yuki Funauchi .2 and Kenichi Okubo'

Chronic expanding hematoma (CEH) is defined as a hematoma that gradually expands
over months to years. An 82-year-old female underwent proton radiotherapy for left
upper lobe lung cancer 10 years previously. Two years after the therapy, a hematoma
developed from the left 3rd to 5th dorsal rib fractures and gradually expanded, causing
contraction of the left shoulder. Transcatheter arterial embolization was performed; how-
ever, the hematoma continued to expand with thrombocytopenia, and the platelet was
decreased to 4.2 x 10%/uL. Computed tomography showed a 17.2 x 14.0 x 10.0 cm mass
between the left scapula and left dorsal ribs. The CEH of the thorax was completely
excised with combined resection of the 3rd to Sth ribs, while the brachial plexus was pre-
served. Postoperatively, the platelet completely recovered and she could raise her left arm.
A complete excision with surrounding organs preserved is the strategy used in the treat-
ment of CEH of the thorax.
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Introduction

Chronic expanding hematoma (CEH) is defined as a
hematoma that gradually expands over months to years."
CEH develops due to trauma, surgery, and tuberculosis,
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especially in the thorax.? Here, we report a surgical case
of a giant CEH of the thorax with thrombocytopenia
caused by rib fractures after the proton radiotherapy for
lung cancer.

Case Report

An 82-year-old female underwent proton radiation
therapy (2-beam, 80 Gy/20 fractions) for left upper lobe
lung cancer 10 years ago (Fig. 1A). Due to the radia-
tion, the left 3rd to Sth dorsal ribs were fractured (Fig.
1B), and 2 years after the radiotherapy, a hematoma
developed from the fractured ribs (Fig. 1C). Needle
biopsy was performed 3 years later, and the tumor was
diagnosed as a CEH of the thorax. As the hematoma
expanded over the next several years, the patient grad-
ually developed thrombocytopenia. Although transcath-
eter arterial embolization (TAE) for the feeding arteries
(the Sth intercostal artery, uppermost thoracic artery, sub-
costal artery, and supraspinatus artery) was performed
(Fig. 1D), the tumor still had grown and the platelet
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Fig. 1 The clinical course of the hematoma caused by rib fractures after radiotherapy. The dose distribution of the 2-beam proton radio-
therapy for left upper lobe lung cancer (A). After the radiotherapy, the left 3rd to 5th ribs were fractured (B), and a hematoma
developed from the fractured ribs (C). Although TAE was performed for the feeding arteries (D), the hematoma continued
expanding, and the platelet count decreased from 20.1 x 10*/uL to 4.2 x 10*uL (E). TAE: transcatheter arterial embolization

count was decreased from 20.1 x 10%/uL to 4.2 x 104/uL
(Fig. 1E). The patient was referred to our department for
further surgery.

Physical examination revealed a giant tumor with a
thoracic deformity around the left scapula, and the left
shoulder was contracted. A computed tomography (CT)
scan showed a 17.2 x 14.0 x 10.0 cm mass in diameter
between the left scapula and the left 3rd to Sth dorsal ribs
(Figs. 2A and 2B). Magnetic resonance imaging (MRI)
T1WI showed that the lesion had an external capsule,
and a mosaic pattern appeared in its inner region (Fig.
2C). "¥F-Fluorodeoxyglucose (FDG) positron emission
tomography/CT (PET/CT) showed slight accumulation
in accordance with the capsule of the hematoma (SUV-
max 6.86) (Fig. 2D). The laboratory data found that
platelet 5.5 x 10*/uL., hemoglobin 9.7 g/dL, prothrombin
time and international normalized ratio (PT-INR) 1.13,
activated partial thromboplastin time (APTT) 32.7 s, and
D-dimer 201.7 ng/mL. The patient had no family history
of thrombocytopenia, splenomegaly, or abnormal blood
cell formation.

We cooperated with an orthopedic surgeon about
performing a complete excision while preserving the
musculocutaneous nerve to flex the elbow joint. We
transfused 20 units of platelets before the surgery. The
surgery was performed in the right lateral position with
neural monitoring of the left upper extremity. First, using
a posterolateral approach, we dissected the hematoma
from the chest wall and scapula. Next, using a deltopec-
toral approach, that is, an anterior incision between the
pectoralis major and deltoid muscles, we preserved the
brachial plexus, including the musculocutaneous nerve
(Fig. 3), and tunneled between the scapula and the tumor
from anterior to posterior. We divided the left 3rd to 5th
ribs to reach the thoracic cavity, and excised the tumor

Fig. 2 Images at initial examination. CT scan showed a 17.2 x
14.0 x 10.0 cm mass between the left scapula and the left
3rd to 5th dorsal ribs (A) and (B). Yellow arrowheads:
Musculocutaneous nerve; *: the short head of biceps bra-
chii. MRI T1WI showed that the tumor had an external
capsule and a mosaic pattern appearance in its inner region
(C). PET/CT scan showed slight accumulation (SUVmax
6.86) in accordance with the capsule of the hematoma (D).
CT: computed tomography; MRI: magnetic resonance
imaging; PET: positron emission tomography

en bloc by dissecting slight adhesion between the hema-
toma and left upper lobe. We reconstructed the chest wall
with 12.0 x 12.0 cm polypropylene mesh. The operative
time was 244 minutes, and the amount of bleeding was
1890 cc. Microscopically, the 18.0 x 17.0 x 9.0 cm diam-
eter lesion had no malignancy and was consistent with
the external capsule and hematoma in its inner (Fig. 4).
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Fig.3 (A) Intraoperative photography and (B) the schema of the deltopectoral approach. Using a deltopectoral approach, the anterior
incision between the pectoralis major and deltoid muscles, we could identify and preserve the brachial plexus (yellow arrowheads),

including the musculocutaneous nerve (black arrowheads) and subclavian artery and vein. *: tumor; DM: deltoid muscles;
SV: subclavian vein; sBB: the short head of biceps brachii; SA: serratus anterior
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Fig. 4 Pathological findings. The 18.0 x 17.0 x 9.0 cm diameter lesion had no malignancy and was consistent with the external capsule
and hematoma in its inner (A). Microscopically, there was microvascular growth at the fibroblastic capsule (B), and the hematoma

consisted of the blood clot and fibrin (C).

The postoperative course was uneventful, and the
patient was discharged on postoperative day 10. She
could raise the left arm, and the platelet recovered to
24.5 x 10%/uL after the operation. The patient has been
disease-free for a year.

Discussion
Most of the patients with CEH of the thorax have a
history of tuberculosis, but some develop CEH after

thoracic surgery or trauma.? Although rib fracture fre-
quently occurs after radiation therapy for lung cancer
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at the range of 23.1%-27.1%,>* no report of CEH of
the thorax was found in the literature. The onset of CEH
is considered similar to the etiology of subdural hema-
tomas.” In a blood clot, leaked products derived from
blood cells induce inflammation, which causes vascular
permeability and creates cytokines and fibroblasts. This
granulomatous reaction continuously forms membranes
and neovascular vessels around the clot, creating a hema-
toma. Moreover, a tissue plasminogen activator from the
neovascular system in the fibrous capsule activates the
fibrinolytic system and facilitates subsequent growth of
the lesion.
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In the treatment of CEH of the thorax, complete exci-
sion, including the capsule, is important because there are
some reports of recurrence when the capsule remains.®
CEH often adheres strongly to adjacent organs; there-
fore, in many cases, combined resection of the surround-
ing organs is required. In this case, the motion of the left
shoulder was restricted due to long-term compression by
the hematoma, and the lesion was very close to the mus-
culocutaneous nerve, one of the brachial plexuses used
to flex the elbow.” We completely excised the hematoma
with these nerves preserved. In the postoperative course,
the patient could elevate the left shoulder as well as the
elbow, and she could hang out laundry by herself.

Although there are no reports of thrombocytopenia in
CEH of the thorax, the local consumption of platelets
and coagulation factors has been reported to result in
thrombocytopenia and systemic coagulopathy in a giant
hemangioma or aortic aneurysm,® Kasabach—Merritt
syndrome is well known for this consumptive coagulop-
athy.” In this syndrome, the platelet count is reported to
recover at a normal level by the treatment for hemangi-
oma.'? In our case, the platelets recovered up to 24.5 x
10%uL after half a year from the operation. This change
observed before and after the surgery is considered to be
similar to these pathologies.

Conclusion

We successfully excised a giant CEH of the thorax with
thrombocytopenia following radiotherapy for lung cancer.
A complete excision with surrounding organs preserved
is the strategy used in the treatment of CEH of the thorax.
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