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SUMMARY

A case of postirradiation sarcoma is described.
The tumor, a malignant fibrous histiocytoma,
occurred in the radiation field 11 years following
postoperative external beam radiation therapy
(7,000 rad) for carcinoma of the cervix. Reports
of postirradiation malignant fibrous histiocytoma
are rare, and the occurrence of this neoplasm
following treatment for cervix cancer has not
previously been described. The literature con-
cerning postirradiation bone and soft tissue
sarcomas is briefly reviewed, with special
attention to malignant fibrous histiocytomas.

INTRODUCTION

The occurrence of sarcomas following various
types of radiation exposure is well docu-
mented.'™  Among radiation-related bone and
soft tissue sarcomas, the most frequently
encountered histological types have been osteo-
sarcomas, fibrosarcomas, and spindle cell
sarcomas. Reports of postirradiation malignant
fibrous histiocytoma are rare. This report
concerns a female in whom a malignant fibrous
histiocytoma was found in the pelvis 11 years
following radiation therapy for carcinoma of the
cervix. Postirradiation malignant fibrous histio-
cytoma following treatment for cervix cancer has
not previously been reported.

CASE REPORT
This Nagasaki female (MF-) was born on
30 December 1929, At 15 years of age, she was
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in Nagasaki City at the time of the atomic bomb
(ATB), and was assigned a radiation dose
(T65D) of 0 rad. A member of the Adult
Health Study (AHS)'Y, she was first examined
at ABCC in April 1961, when no abnormalities
were noted. In 1962, she complained of a
vaginal discharge, and a pelvic examination in
December was normal except for a large amount
of light yellow vaginal discharge and hyperemia
of the cervix, Microscopic examination of the
vaginal exudate revealed trichomonas. The Pap
smear was Class II, and she was treated for
trichomonas vaginitis. Early in 1965, she develop-
ed vaginal bleeding; in July 1965, a biopsy of the
cervix revealed invasive squamous cell carcinoma.
She was Clinical Stage II, and underwent a
radical hysterectomy (hysterectomy, bilateral
salpingo-oophorectomy, and pelvic lymph-
adenectomy).

From September through November 1965, she
received a course of postoperative Telecobalt
therapy to the pelvis. Anterior and posterior
14 X 15 cm fields were used, and one field per
day was treated. The dose per treatment at the
pelvic midplane was 200 rad, and the total
midplane dose was 7,000 rad delivered over a
period of 72 days. After completion of therapy,
her principal complaints were constipation,
intermittent abdominal distress, and urinary
incontinence. She was followed without evidence
of disease until 1973, when she was found to
have bilateral lower extremity edema, more
severe on the right. The vaginal smear was
Class 1. Pain and edema increased, and in June
1976, she was admitted to the hospital. On
admission, she was anemic and weighed 45 kg,
with marked edema of the right lower extremity
and right inguinal area, Motor disturbance of the
right lower extremity was also observed. A
chest X-ray was negative. A renogram revealed
impaired excretion bilaterally, and a barium
enema and cystoscopy ‘disclosed a rectovesical
fistula. Recurrent tumor was suspected, but not
proven., She was given supportive therapy, but
her general condition worsened and she expired
in November 1976.

Postmortem Examination

Gross Findings. Her weight was 35 kg and
external examination revealed the right inguinal
area and right upper thigh to be markedly
edematous. The abdominal cavity was incised,
and approximately 120 ml of clear, serous fluid
was removed. The uterus and both adnexa were
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surgically absent. A retroperitoneal tumor mass
was found protruding into the lower abdominal
and pelvic cavities, adherent to the postero-
lateral wall of the cecum. After separation
from surrounding tissues, the mass measured
12 X 19 cm. The tumor was incised, and a large
amount of dark red, necrotic material was
removed. The tumor cavity extended from the
right iliac fossa across the midline, and largely
consisted of normal muscle covered with fascia.
A small amount of solid tumor remained, which
consisted of white, fragile tissue. The tumor had
invaded the right ilium and sacrum, and had
destroyed the head of the right femur. The
tumor also involved the serosal surface of the
bladder. A tumor thrombus was found in the
lumen of the right iliac artery. There was no
gross evidence of metastatis to lymph nodes or
other organs. A 0.5 cm diameter rectovesical
fistula, uninvolved by tumor, was found. In
addition, acute bilateral pyelonephritis and
ulcerative proctitis were noted.

Microscopic Findings. Material for microscopic
examination consisted of slides from the cervix
tumor obtained prior to radiotherapy, and
sections from multiple areas of the tumor found
at autopsy. Sections of the original cervix tumor
(Figure 1) revealed nests of malignant, keratin-
producing squamous cells invading the stroma,
and had the typical appearance of invasive
squamous cell carcinoma. An inflammatory
infiltrate was also present.

The tumor found at autopsy was distinctly
different histologically from the cervix carcinoma.
Sheets of spindle-shaped, fibroblast-like cells
with intermixed polygonal, histiocyte-like cells
were observed. In some areas, the cells were
arranged in a parallel pattern, with relatively
mild pleomorphism (Figure 2). Multinucleated
tumor giant cells were observed (Figure 3). In
several of the sections, the tumor was composed
of spindle-shaped cells arranged in a prominent
storiform pattern (Figure 4), Fat and iron stains
failed to demonstrate tumor cell phagocytosis.
No xanthomatous cells were observed.

DISCUSSION

Numerous postirradiation sarcomas of bone and
soft tissue have been described. The majority of
postirradiation bone sarcomas have been osteo-
sarcomas or fibrosarcomas, and have occurred
following external radiotherapy.}™ Bone
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Figure 1 x120

Figure 2 x260

Figure 1. A section from the cervix, showing nests of malignant, keratin-producing

squamous cells invading the stroma.

An inflammatory infiltrate is also present.
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Figure 2. A section from the tumor showing sheets of fibroblast-like cells with

intermixed polygonal, histiocyte-like cells.

The cells are arranged in a parallel

pattern with relatively mild pleomorphism. (X 260)
2. MRS . FARoMEERERE RE L A GHEEMaRoMiao Y — RS0 S. Hlla

LR S 2L L - T, HEL TS,

sarcomas have also occurred with an increased
frequency among persons with radionuclides
deposited in bone, as a result of both therapeutic
and occupational exposures.“"11 Most post-
irradiation soft tissue sarcomas have occurred
following external radiotherapy, and have been
fibrosarcomas or spindle cell sarcomas; fibro-
sarcoma following interstitial therapy has also
been documented.'*> Reports of postirradiation
malignant fibrous histiocytoma have been rare.

The histological characteristics of malignant
fibrous  histiocytomas  have  been  well
described,!®>® At least five different cell types
may be found in these tumors: 1) fibroblast-like
cells, 2) histiocyte-like cells, 3) immature cells
resembling reticulum (stem) cells, 4) xantho-
matous cells, and 5) multinucleated tumor giant
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Figure 3. Sections from the tumor showing several large, multinucleated tumor

giant cells.
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cells. The fibroblast-like cells are often arranged
in a storiform or cartwheel pattern, which is
almost pathognomonic for these tumors. The
histiocyte-like cells are often polygonal with
bizarre and pleomorphic nuclei, and with foamy,
vacuolated, or opaque acidophilic cytoplasms.
Both the fibroblast-like and histiocyte-like cells
are malignant, and are thought to be derived
from a common precursor cell. The giant cells
may assume a Touton-like appearance. Mitoses
are usually frequent. The histological pattern of
the tumor in the present case conformed to
these characteristics.

Malignant fibrous histiocytomas arise from both
bone and soft tissues.!™'® Adjacent bone and
soft tissue involvement at diagnosis is not
uncommon,'® and it is often difficult to
ascertain whether the tumor originated in bone
and invaded soft tissue, or whether the tumor
arose in soft tissue and invaded bone. In the
present case, there was extensive involvement of
the right ilium and sacrum, with destruction of
the head of the right femur. Contiguous with the
bony involvement, a 12 X 19 cm soft tissue
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Figure 4.

Sections from the tumor showing the characteristic storiform, or

cartwheel pattern found in malignant fibrous histiocytoma.
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mass was present which invaded the serosa of the
bladder. In a review of malignant fibrous
histiocytomas of bone, Meister and Konrad?®
listed over 70 cases by site of origin; 15%-20%
originated from the pelvic bones or femoral
head. In an analysis of 200 cases of soft tissue
malignant fibrous histiocytomas, Weiss and
Enzinger'® noted that 16% originated from the
retroperitoneum and abdominal cavity. Thus,
malignant fibrous histiocytomas of both bone
and soft tissue origin are not uncommon in the
pelvis and lower abdomen, In the present case,
we could not ascertain whether the tumor
originated in bone or soft tissue.

This patient was a member of the AHS™ and
her T65 dose estimate was 0 rad.'® Although the
T65D total dose estimates may be in error by as
much as 10%-15%*' she was 3,290 m from the
hypocenter ATB, where the unattenuated air dose
is estimated at less than 0.2 rad. It could not be
considered that a dose of that magnitude would
be a factor in the development of the sarcoma.
No radiation-related increase in the frequency of
either bone or soft tissue sarcomas has been
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observed among A-bomb survivors, 2 presumably
due to the relatively low doses incurred. About
65% of T65D total dose estimates are less than
10 rad.”?

Postirradiation sarcomas are usually associated
with relatively high doses. Kim et al® reported
that none of their 47 radiation-related sarcomas
occurred at doses less than 3,000 rad. Cahan
et al' listed exposures ranging from 1,510 to
25,000 R in their 11 postirradiation bone
sarcomas. Mindell et al®> listed doses ranging
from 1,500 to 8,100 rad in their 20 cases of
postirradiation sarcoma. In addition to total
dose, dose-time relationships, type of radiation,
and a host of other factors appear to be
important in the induction of these neoplasms.
Among subjects with radium burdens, bone
sarcomas have been found at endosteal doses
above 810 rad from 224Ra, and above 760 rad
from 226Ra.>® In their review of 262 cases of
postirradiation bone sarcomas, Yoshizawa et al2*
noted that 1,800 rad was the lowest dose
reported among cases treated for extraskeletal
diseases; the lowest dose among those treated for
bone diseases was 800 rad. In the present ‘case,
the midplane pelvic dose was 7,000 rad, well
within the range of recorded doses among
previously reported postirradiation sarcomas.

The latent period (time from initiation of
irradiation to diagnosis) in the present case was
approximately 11 years, which is similar to the
latent periods of other reported cases of
radiation-related sarcomas. In the series of
Kim et al,’ the mean latent periods for bone
and soft tissue sarcomas were 11 and 12 years,
respectively. Mindell et al®> reported a mean
latent period of 12.5 years in their series of
postirradiation sarcomas.

The present case satisfies basic criteria, previously
outlined by Cahan et al' for assuming that a
sarcoma was radiation induced: 1) the sarcoma
should arise in the irradiated volume, 2) a long
latent period (years) should elapse between the
irradiation and the diagnosis of the sarcoma, and
3) the sarcoma must be histologically confirmed.
In addition, the histological appearance of the
sarcoma in the present case was distinctly
different from that of the squamous cell
carcinoma of the cervix for which the radiation
was originally administered.
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Only a few reports of postirradiation malignant
fibrous histiocytoma have appeared. Two cases
in which the tumors arose in the soft tissues of
the chest and axilla following postoperative
radiotherapy for breast cancer have been
described.?®?  Kim et al® described two cases
in which they arose in bone. In one case the
tumor occurred in the orbit following 15,000 rad
for retinoblastoma, after a latent period of 27
years. The other case involved the scapula,
following 4,000 rad for Hodgkin’s Disease, after
a latent period of only 4% years. There were no
malignant fibrous histiocytomas among their 20
cases of postirradiation soft tissue sarcomas.

Gonzalez-Vitale et al*” described a case which
originated in the area of the sella turcica following
radiotherapy for a pituitary adenoma, and which
was diagnosed at autopsy after a latent period of
11 years. In their review of malignant fibrous
histiocytomas seen at the Armed Forces Institute
of Pathology, Weiss and Enzinger'® described a
case which occurred in the radiation field 6 years
following radiotherapy for breast cancer. Also,
in one case each of multiple myeloma and
Hodgkin’s Disease, tumors developed in irradiated
sites after latent periods of 8 years and 16
years, respectively. Sagerman et al®® described a
case of a child treated with 4,000 rad for
retinoblastoma at 1 vear of age, in whom the
tumor developed after a latent period of only
5 years.

One explanation for the paucity of reported
cases of postirradiation malignant fibrous histio-
cytoma may be that, compared with osteo-
sarcoma, fibrosarcoma, and some other types of
sarcoma, malignant fibrous histiocytoma has only
recently been recognized as a histopathological
entity. Some previously diagnosed sarcomas,
particularly some fibrosarcomas or spindle cell
sarcomas, may conform to the criteria for the
diagnosis of malignant fibrous histiocytoma.
The potential difficulties involved in the dif-
ferential diagnosis of these tumors have been
described,?” and the actual relative frequencies of
the various histological types of postirradiation
sarcomas remain to be clarified.
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