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Post Radiation Inflammatory Malignant
FibrousHigtiocytoma
Arisng from the Chest Wall
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A 59-year-old man who underwent radiation therapy (41 Gy) to the mediastinum through the
anterior chest for Hodgkin’sdisease presented with a painful anterior chest wall tumor 18 years
later. Thetumor originated from the left parasternal region and was excised with the sternum.
Chest wall reconstruction was performed. The tumor measured 45x45 mm and invaded the
sternum. The pathologic diagnosis was malignant fibrous histiocytoma. Early and complete
excision of thetumor isindicated. (Ann Thorac Cardiovasc Surg 2001; 7: 371-4)
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I ntroduction

Malignant fibrous histiocytoma (MFH) is one of the most
common soft tissue sarcomas of adulthood, accounting
for about 10% of all sarcomas.? MFH has been reported
invarious organs, ¥ although the usual primary siteisthe
deep musculature of the upper extremity, the lower ex-
tremity, or the retroperitoneum. The chest wall is an
extremely uncommon primary site.2® The purpose of this
report is to improve the understanding of the clinical
behavior and predictors of biological aggressiveness of
MFH of the chest wall. A case of surgically treated post
radiation inflammatory MFH arising in the anterior chest
wall is reported.

Case Report

A 59-year-old man presented with a painful anterior chest
wall tumor. Radiation therapy was performed for
Hodgkin's disease to the cervix (54 Gy) at age 41. A
gastrectomy was also performed at age 41 for gastric
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cancer. Additional radiation therapy through the anterior
chest wall to the mediastinum (41 Gy) and to the ab-
dominal paraaortic region through the anterior abdomi-
nal wall (40 Gy) was performed for recurrence of
Hodgkin's disease in the same year. A small intestinal
perforation and panperitonitis requiring a laparotomy
occurred one year later. Steroid therapy had been insti-
tuted because of a pericardial effusion due to radiation-
induced pericarditis, which began at age 54. A pacemaker
was implanted via the left subclavian vein because of
complete atrioventricular block at age 57. At that time,
he began outpatient psychiatric treatment for neurosis
and insomnia. Severe dysphagia due to pseudobulbar
paralysis was noted. The focus for the paralysis was not
identified by the psychologists, neurologists,
neurosurgeons, and otolaryngologists. Chest computed
tomography (CT) reveal ed destruction of the sternum due
to radiation-induced ostitis.

He was referred to our department and admitted for
the diagnosis and treatment of chest wall and abdominal
wall abscesses (Fig. 1). The anterior chest wall tumor
originated from the left parasternal region. The chest wall
tumor was at the area of the skin burn that was due to
radiation therapy (Fig. 1B). Chest CT showed an inho-
mogeneous abscess with destruction of the sternum (Fig.
2). Magnetic resonance imaging (MRI) was not per-
formed because of the presence of the pacemaker. Needle
aspiration biopsy of the tumor revealed bloody pus.
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Pathol ogic examination of specimens from multiple
needl e biopsies showed no malignant features. Chest wall
abscess associated with destruction of the sternum due
to radiation therapy and steroid use was suspected. After
anti-inflammatory therapy, the size of the abbdominal wall
abscess decreased, but the size of the chest wall abscess
increased. Examination of the chest wall abscess with
bone scintigraphy (Tc-99m-HMDP) was negative, and
gallium scintigraphy (Ga-67 citrate) was positive. The
tumor was so painful that the patient required morphine.

Surgical excision of the chest wall tumor was planned

Fig. 2. Chest computed tomography showing an inhomogeneous
tumor with necrotic nonenhancing regions. Destruction of the
sternum is also noted.
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Fig. 1. Photograph showing an anterior chest
wall abscess in an area previously treated
with radiation (white arrow, A). An ante-
rior abdominal wall abscessisalso observed
in the radiated area (black arrow, A). Mag-
nified chest wall abscess was shown in B.

because of the rapid growth and because malignancy had
not been excluded. Under general anesthesia, askinin-
cision was made around the tumor (Figs. 3A, B). The
tumor was excised in continuity with part of the sternum
and the third to seventh ribs because it invaded the ster-
num and ribs (Fig. 3C). Three centimeters of the tumor
margin was taken. Intraoperative microscopic examina
tion of a frozen section revealed negative surgical mar-
gins. Chest wall reconstruction was performed with wire,
marlex mesh sheets, and a right pectoralis major
myocutaneous flap though his muscle was poor (Fig. 3D).
A free skin graft was a so used. Extubation was success-
ful immediately after surgery. Spontaneous respiration
was possible.

The tumor was elastic and firm, with dimensions of
45 x 45 mm. The cut surface of the tumor was solid and
whitish yellow (Fig. 4A). Microscopic examination
showed spindle-shaped cells, anaplasia, pleomorphism,
and mitoses. Storiform (Fig. 4B) and antler-like patterns
were seen. The background included inflammatory cells,
which were mainly lymphocytes. The tumor cells were
stained by vimentin, but not «-SMA, desmin, S100, LCA,
EMA, or keratin. The pathologic diagnosis was inflam-
matory malignant fibrous histiocytoma. The tumor in-
vaded the sternum. The surgical margins were negative.

The postoperative course was uneventful. However, the
severe dysphagia persisted as in the preoperative period.
The patient died 64 days after surgery because of severe
pneumonitis associated with pseudobulbar paralysis.
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Fig. 3. Diagram of the surgical procedure showing the tumor
(A). B: The skin incision surrounding the entire tumor. C: The
tumor and part of the sternum were excised en bloc. D: A right
pectoralis major myocutaneous flap was used for chest wall
reconstruction.

Discussion

MFH is a primitive sarcoma originating in the deep soft
tissues.? It occurs most frequently in the deep fasciaand
skeletal muscle of the extremities and trunk.? Although
MFH is not an uncommon tumor, it rarely arises from
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MFH of the Chest Wall

the chest wall.2®

Carcinomas and deep-seated sarcomas such as MFH
have been reported to occur with increased frequency in
patients who were treated with radiotherapy for malig-
nant disease.*® Clear association has been found between
the dose of radiation and the incidence of sarcoma.® Our
patient had received radiation therapy to the mediasti-
num through the anterior chest wall for Hodgkin's dis-
ease 18 years prior to presentation. The relationship be-
tween the radiation therapy and the MFH was unclear
pathologically but the localization was the same in this
case. Cahan et al. have suggested the following criteria
for a sarcomato be considered radiation induced: 1) the
sarcoma should arise in the area subjected to the radia-
tion, 2) alatency period (in years) must exist between
the time of radiation and the devel opment of the sarcoma,
and 3) the sarcoma must be diagnosed histologically.®?
The radiation induced solid tumor is developed for at
least 10 years.” Our case fulfilled these criteria.

Although MFH isasolid tumor, it sometimes exhibits
cystic or necratic findings on CT.? In our case, chest CT
showed abscess formation and destruction of the ster-
num. An MRI would have been helpful, but was not pos-
sible because of the existing pacemaker.

Since the morphology of MFH ishighly variable, even
within an individual tumor, diagnosisis difficult with
small biopsy specimens.® A preoperative pathologic di-
agnosis was not achieved by needle biopsy in our case.
The inflammatory form of MFH is particularly difficult

Fig. 4. Macroscopic findings of the
tumor and sternum (A) and micro-
scopic findings (hematoxylin and
eosin) of the tumor (B). Note the
storiform (B).
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to diagnose. It is often confused with a benign inflam-
matory process.? Because of the presence of the destruc-
tion of the sternum, we selected compl ete surgical resec-
tion for the diagnosis and treatment.

Radical en bloc resection is required because MFH is
aggressive, with a high propensity for local and distant
spread.® The feasibility of en bloc resection, however, is
dependent on the anatomic location of the tumor and the
nature of the extent of invasion.® Many reconstructive
methods have been reported after full-thickness anterior
chest wall resection.’®* |n our case, the sternum and
ribs had to be removed with the tumor. The selection of a
muscle flap was difficult. The rectus abdominis muscle
was not selected because of the previous laparotomies
and because the tumor invaded the intrathoracic artery.
The left pectoralis major muscle was not used because
of the pacemaker implantation. The right pectoralis ma-
jor muscle was selected. The wire, mesh sheets, and
muscle flap were tightly fixed to avoid postoperative flail
of the chest wall.

MFH is characterized by a bimorphic population of
fibrocytic and histiocytic cells usually arranged in a
storiform pattern.? There are many diseases which must
bedifferentiated from MFH, including spindle carcinoma,
carcinosarcoma, and inflammatory pseudotumor. Though
the characteristic patterns, such as a storiform pattern
and antler-like pattern, are useful, immunohistochemi-
cal staining is helpful for the diagnosis as our case.

MFH is a soft tissue tumor. However, some show
intralesional calcifications,'® and some arise in the
bone.* In our case, the sternum was destroyed first, and
then, the tumor arose. This was confirmed by negative
bone scintigraphy. It was not histopathologically clear
whether the tumor arose from the sternum and invaded
the surrounding soft tissue, or arose in the soft tissue and
invaded the sternum. However, it is suggested that the
tumor originated from the soft tissue because of the clini-
cal course and because there were no bony islandsin the
tumor.

MFH has ahigh propensity for local recurrence (44%)
and distant metastasis (42%).*> Mean survival rate of the
surgically treated chest wall MFH is 23 months.? The
inflammatory type is aggressive and is associated with a
worse prognosis.® Radiation therapy for post radiation
MFH iseffectivein some casesand is not in other cases.’®
The effects of chemotherapy are also controversial. Due
to the high recurrence and metastasis, early detection and
complete excision of the tumor isindicated.

374

References

1. Kearney MM, Soule EH, Ivins JC. Malignant fibrous
histiocytoma. Cancer 1980; 45: 167—78.

2. Sawai H, Kamiya A, Kurahashi S, YamanakaY,
Manabe T. Malignant fibrous histiocytoma originat-
ing from the chest wall: report of a case and collective
review of cases. Surg Today 1998; 28: 459-63.

3. Venn GE, Gellister JG, DaCosta PE, Goldstraw P.
Malignant fibrous histiocytoma in thoracic surgical
practice. J Thorac Cardiovasc Surg 1986; 91: 234—7.

4. Thompson DE, Mabuchi K, Ron E, et al. Cancer inci-
dence in atomic bomb survivors, part 11, solid tumors
1958-1987. Radiat Res 1994; 137 (2 suppl): 17-67.

5. UNSCEAR 2000. The United Nations Scientific Com-
mittee on the Effects of Atomic Radiation. Health Phys
2000; 79: 14.

6. Cahan WG, Woodward HQ, Higgenbotham NL,
Stewart FW, Coley BL. Sarcoma arising in irradiated
bone: report of 11 cases. Cancer 1948; 1. 3-29.

7. Hardy TJ, An T, Brown PW, Terz J. Postirradiation
sarcoma (malignant fibrous histiocytoma) of axilla.
Cancer 1978; 42: 118-24.

8. Berry AD llird, Reintjes SL, Kepes JJ. Intracranial ma-
lignant fibrous histiocytoma with abscess-like tumor ne-
crosis. case report. J Neurosurg 1988; 69: 780-4.

9. Kyriakos M, Kempson RL. Inflammatory fibrous his-
tiocytoma. Cancer 1976; 37: 1584—606.

10. Banic A, RisHB, Erni D, Striffeler H. Freelatissimus
dorsi flap for chest wall repair after complete resec-
tion of infected sternum. Ann Thorac Surg 1995; 60:
1028-32.

11. Lardinois D, Muller M, Furrer M, et a. Functional
assessment of chest wall integrity after methy-
Imethacrylate reconstruction. Ann Thorac Surg 2000;
69: 919-23.

12. PumaF, Avenia N, Ricci F, Guiducci A, Fornasari V,
Daggi G. Bone heterograft for chest wall reconstruc-
tion after sternal resection. Ann Thorac Surg 1996; 61:
525-9.

13. Kida T, Hoshi K, Hoshino R, FujitaY, Munakata S,
Yanagisawa M. Tc-99m-methylene diphosphonate
(Tc-99 MDP) and Ga-67 concentration in soft tissue
malignant fibrous histiocytoma (MFH): case report.
Ann Nucl Med 1993; 7: 57-60.

14. Link TM, Haeusser MD, Poppek S, et a. Malignant fi-
brous histiocytoma of bone: conventional X-ray and
MR imaging features. Skeletal Radiol 1998; 27: 552—
8.

15. Weiss SW, Enzinger FM. Malignant fibrous histiocy-
toma: an analysis of 200 cases. Cancer 1978; 41:
2250-66.

16. Ohno T, Sakurai H, Saito 'Y, et al. Secondary malig-
nant fibrous histiocytoma following radiation therapy
for carcinomaof the uterine cervix: report of two cases.
Radiat Med 1997; 15: 229-33.

Ann Thorac Cardiovasc Surg Vol. 7, No. 6 (2001)



