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Introduction

The term “microangiopathy” was first proposed by
Brain [1] in 1962. It designates a group of disorders cha-
racterized by the presence of schizocytes and throm-
bocytopenia associated with hemolytic anemia. Microan-
giopathy is caused by impairments in microcirculation.
Such impairments in microcirculation may be induced by
various causes including idiopathic, viral infection, mali-
gnant hypertension, pregnancy, connective tissue disease,
or neoplasia [2-4]. In this report, we describe cancer-
associated microangiopathy that emerged soon after
radiation therapy for uterine cervical carcinoma.

Case Report

A 73-year-old Japanese nullipara single female was referred
on April 25, 1994 to our hospital for treatment of uterine cancer.
She had had a myomectomy at 40 years of age but had no history
of any other disease. Abnormal genital bleeding began in Sept.
1993, and dysuria and pretibial edema were observed in the
beginning of April 1994. She had severe pyometra which increa-
sed her white blood cell count (WBC) to 38,000/mm®. Anemia
(hemoglobin level (Hb) of 8.1 g/dl) due to genital bleeding for a
long time, poor nutrition, and pretibial edema were manifest. The
squamous cell carcinoma antigen (SCC Ag) tumor marker was
also elevated. A pelvic examination revealed that the cervix of
the uterus was deformed and occupied by carcinoma tissue. The
tumor invaded up to the superior, two-thirds of the length of the
vaginal column. The uterus was enlarged to fist size and elastic-
hard as associated with pyometra (Fig. 1). Carcinoma invaded
both the parametrium and the pelvic wall. Bilateral hydroneph-
rosis was revealed by drip intravenous pyelography and the
urinary bladder was invaded by tumor tissue. Chest X-ray before
therapy was normal (no metastatic shadows). The patient was
diagnosed as stage I'Va carcinoma of the uterine cervix. Histolo-
gical examination by the biopsy of the cervical tumor revealed
large cell non-keratinizing squamous cell carcinoma.

The patient received a blood transfusion to restore depletion
from anemia and then radiotherapy to the whole pelvis was ini-
tiated. After the completion of linear acceleration (linac) 30 Gy
irradiation, genital bleeding ceased, pyometra was released, the
uterus became normal size (from 13 x 9.8 x 9.6 cmto 7.6 x 7.2
x 3.3 cm) (Fig. 2) and SCC Ag level that was 3.2 ng/ml before
radiation therapy recovered to a normal range of 0.8 ng/ml.
Blood cell counts also improved (WBC count 7,600/mm?*, Hb
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9.4 g/dl, platelet count 103,000/mm?®). After finishing external-
beam irradiation of 50 Gy by linac and during radiotherapy of
20 Gy by a remote after-loading system (RALS), intermitent
high fevers (39-40 °C) occurred. The WBC count elevated to
90,000/mm?* and the serum lactate dehydrogenase (LDH) level
increased to 2,159 WU from normal level. The platelet count
decreased to 17,000/mm’, severe anemia, and jaundice of the
general body developed. A blood bacterial culture was nega-
tive, and sepsis was neglected. The laboratory findings confir-
med the progression of disseminated intra-vascular coagulation
(DIC) by signs such as prolonged prothrombin time and partial
thromboplastin time, low fibrionogen, elevated fibrin degrada-
tion products-D-dimmer and thrombin antihrombin complex,
and low antithrombin-1II in comparison to normal laboratory
findings at admission (Table 1). Interestingly, an automatic

enlarged whith pyometra.

Figure 2. — Pelvic CT scan after the completion of Liniac 30 Gy
irradiation showed the uterus became normal size.
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Figure 3. — Chest X-ray film shows diffuse abnormal shadows
in bilateral lung fields.

Figure 4. — The microscopical photography of cervix obtained
by biopsy of pre-radiation therapy. It reveals large cell non-kera-
tinizing squamous cell carcinoma.

Figure 5. — Autopsy specimen reveals tumor cell emboli in the
pulmonary arteriole with intimal proliferation.

Table 1. — Characteristics of a patient with cancer-associated
microangiopathic hemolytic anemia

(admission) normal values

Hemoglobin (g/dl) 7.4 (8.7) (12-16.5)
Platelets x 10° 17.0(121.0) (120-280)
Fibrinogen (mg/dl) 222.0 (268.0) (220-470)
Fibrinogen degradation

products D-dimer (pg/ml) 2.0(<0.5)  (less than 0.5)
Anti-thrombin III (%) 30 (75-125%)
Thrombin-antithrombin

complex (ng/ml) 49.2 (less than 3.75)
Prothrombin time (%) 26 (61) (70-130)
Activated partial

thromboplastin time(s) 46.0 (34.7)  (less than 40.0)
Total bilirubin (mg/dl) 12.0 (0.9) 0.2-1.2)
Indirect bilirubin (mg/dl) 4.1 (0.5) (0.1-0.8)
Lactate dehydrogenase (WU) 2159 (309) (50-400)

analysis of erythrocytes showed the existence of various sizes
of everythrocytes that schizocytes seemed to be in the periphe-
ral blood. An X-ray examination revealed an abnormal shadow
on the bilateral lungs that was rapidly extending (Fig. 3). At
this time, SCC Ag rapidly elevated again to 24.6 ng/ml.
Despite transfusions of one unit of packed, total red blood cells
which was administered every 4 days, the patient’s hemoglo-
bin and hematocrit did not improve. After 10 days of this acute
change, she died due to respiratory insufficiency.

Upon microscopic examination of the cervix and vaginal
wall before radiotherapy, large cell nonkeratinizing squamous
cell carcinoma was observed (Fig. 4). However, a punched
biopsy of the cervix after radiation therapy showed only dege-
nerated and necrotic cells, proving a good radiation response
of local carcinoma tissue.

Autopsy confirmed wide spread metastasis to various organs
(bilateral lungs, bilateral pleura, liver, spleen, ribs, vertebrae, both
adrenals, and lymph nodes). Histologic examinations of autopsy
specimens revealed tumor cell emboli in the pulmonary arteriole
with intimal proliferation (Fig. 5) and alveolar wall capillaries.

Discussion

It is very rare for neoplastic microangiopathy to appear
as a secondary effect of cancer. Antman et al. [5] could
find only 55 of these cancer-associated cases in their
review of the literature. Hiigli et al. [6] also reviewed 135
cases. Most of the cancers in which microangiopathic
hemolytic anemia occurred were mucin-producing adeno-
carcinoma. The most common cases were gastric cancer.
The uterine carcinoma case was only one out of 135 cases.
A similar result was reported by Angiola et al. [7].

In this study, we have presented a case of microangio-
pathic hemolytic anemia associated with uterine cervical
cancer confirmed by clinical and laboratory findings.
But, we can not completely neglect the possibility of DIC
due to sepsis which occurs in advanced cancer. 30Gy of
radiotherapy to the whole pelvis healed the pyometra and
leucocytosis, and so, it seems impossible that sepsis
occurred under such conditions. Moreover, our patient
had hemolytic anemia, jaundice, thrombocytopenia, DIC,
elevated LDH, tumor emboli of the capillaries histo-
pathologically proven, and a rapid course to death. We
therefore think our case corresponds to complicated neo-



Strongly suspected microangiopathic hemolytic anemia associated with radiotherapy in the treatment of advanced cervical cancer 17

plastic microangiopathy. But, it remains to be seen if the
mechanical procedure of RALS might induce sepsis.
Early papers on neoplastic microangiopathy emphasized
the importance of schizocytes [1, 6]. A smear of periphe-
ral blood was not examined in our case, but the automa-
tic analyzer always showed the existence of various sizes
of erythrocytes and this suggests the existence of schi-
zocytes in the peripheral blood.

The mechanisms which cause neoplastic microangio-
pathy are not yet understood. It seems that multiple
factors are involved, such as mechanical, biochemical,
circulating antigen-antibody complexes, procoagulants,
and the secondary effects of anti-cancer agents [6].

In our case, SCC Ag reflected the patient’s clinical course.
After the completion of 30 Gy radiotherapy to the whole
pelvis, vaginal bleeding stopped and the swollen uterus
shrunk to almost normal size. The level of SCC Ag became
normal- from 3.2 ng/ml to 0.8 'ng/ml (normal value less than
2 ng/ml). However, when more radiation (RALS) was added
the patient’s condition rapidly became worse. The level of
SCC Ag dramatically increased to 24.6 ng/ml within a
month. This suggested that the cancer cells disseminated
rapidly to the general body and it was speculated that
neoplastic microangiopathy occurred within the last month.

Many reports claim that the histological type of cancer
is almost always adenocarcinoma, but a case of squamous
cell carcinoma has not been reported. Pathological exami-
nation of our case showed that the primary lesion was a
large cell non-keratinizing squamous cell carcinoma. It
should be distinguished from glassy-cell carcinoma with
a poor response to radiation and histologic mucin content.
This patient’s tumor was very radiosensitive and did not
contain mucin histologically. It is reasonable to believe
that this case was squamous cell carcinoma.

Some clinicians [7, 8] report that neoplastic microan-
giopathy occurred during chemotherapy. In our case, it
occurred during radiation therapy (RALS). It is possible
that direct radiation or mechanical effects to the cervical
cancer mass induced dissemination of tumor cells to many
organs. It is probably linked to tumor lysis (liberation of
factors toxic for the capillary endothelium, procoagulants)
rather than to the effects of radiation. Clinicians should be
careful in treating advanced cancer directly (such as with
RALS treatment) avoiding dissemination of tumor cells
by mechanical or tumor lysis. The prognosis of neoplastic
microangiopathy is generally very poor [5, 6, 9-17] and
the survival time of this case was only 10 days. No treat-
ments, including chemotherapy, are effective against it.
More studies on the pathophysiology and therapy of neo-
plastic microaniopathy are needed.

Conclusion

We have reported a case of microangiopathic hemolytic
anemia strongly presumed to have occurred after a patient
was diagnosed with uterine cervical carcinoma. A 73-
year-old Japanese woman with stage I'Va cervical squa-
mous cell carcinoma of the uterus was treated with radia-
tion therapy using linac and RALS. The radiation therapy
using linac was effective enough to shrink the local tumor

of the uterus. However, when radiotherapy by RALS
started, the patient fell into hemolytic anemia and throm-
bocytopenia (14,000 platelets/mm®) and her serum LDH
elevated to 2,159 WU. The patient was diagnosed with
microangiopathic hemolytic anemia according to these
laboratory findings. In spite of intensive treatments, there
was no response to the therapies. She died from respira-
tory insufficiency due to diffuse metastasis of the lung
after the 10th day after the onset of these symptoms. This
is the first report of uterine cervical squamous cell carci-
noma presumed to have been accompained by microan-
giopathic hemolytic anemia during radiotherapy.

References

[1]  Brain M. C., Dacie J. V., Hourihane O. B.: “Microangiopathic
haemolytic anemia: the possible role of vascular lesions in
pathogenesis”. Br. J. Haematol., 1962, 8, 358.

[2] Nordstrom B., Strang P.: “Microangiopathic hemolytic
anemias (MAHA) in cancer. A case report and review”. Anti-
cancer Res., 1993, 13, 1845.

[3] Sakai C., Takagi T., Oguro M., Wakatsuki S., Kuwahara T.:
“Malignant pheochromocytoma accompanied by microan-
giopathic hemolytic anemia: a case report”. Jpn. J. Clinc.
Oncol., 1994, 24, 171.

[4] Collins P. W., Jones L., Pocock C., Newland A. C.: “Microan-
giopathic haemolysis associated with occult carcinoma”.
Clin. Lab. Haemat., 1991, 13, 245.

[5] Antman K. H., Skarin A. T., Mayer R. J., Hargreaves H. K.,
Canellos G. P.: “Microangiopathic hemolytic anemia and
cancer: a review”. Medicine, 1979, 58, 377.

[6] Hiigli A. and Beris P.: “Eleven cases of neoplastic microan-
giopathy”. Nouv. Rev. Fr. Hematol., 1989, 31, 223.

[7]1 Angiola G., Bloss J. D., Disaia P.J., Warner A. S., Manetta
A., Berman M. L.: “Hemolytic-uremic syndrome associated
with neoadjuvant chemotherapy in the treatment of advanced
cervical cancer”. Gynecol. Oncol., 1990, 39, 214.

[8] Doll D. C., Weiss R. B.: “Hemolytic anemia associated with
antineoplastic agents”. Cancer Treat. Rep., 1985, 69, 777.

[9] Davis S., Rambotti P., Grignani F., Steinhouse K.: “Microan-
giopathic hemolytic anemia and pulmonary small cell carci-
noma”. Ann. Intern. Med., 1985, 103.

[10] Donald D., Dawson A. A.: “Microangiopathic haemolytic
anaemia associated with malignant haemangio-endothe-
lioma”. J. Clin. Pathol., 1971, 24, 456.

[11] Hansen R. M., Hanson G.: “Gastric carcinoma in young
people”. Am. J. Gastroenterol., 1980, 74, 497.

[12] Knottenbelt E., Lloyd A.. Jacobs P.: “Microangiopathic hae-
molytic anaemia and an unusual lactate dehydrogenase
isoenzyme pattern in metastatic adenocarcinoma”. Samt.
Dell., 1985, 68, 611.

[13] Ludmerer K. M., Kissane H. M.: “Microangiopathic anemia
and disseminated intravascular coagulation in an elderly woman:
clinicopathologic conference”. Am. J. Med., 1983, 74, 1052.

[14] Podzamczer D., Carreras L., Condom E., Baucells J. M.,
Vidaller A.: “Microangiopathic hemolytic anemia associated
with pulmonary adenocarcinoma”. J.A.M.A., 1985, 254, 2554.

[15] Rodenburg C.J., Noody M. A., Briet E.: “Microangiopathic
haemolytic anaemia with advanced breast carcinoma: impro-
vement with chemotherapy”. Neth. J. Med., 1985, 28, 169.

[16] Russell J. A., Weitzners S.: “Hemangiosarcoma of spleen
with spontaneous rupture”. Cancer., 1975, 35, 534.

[17] Salmeron M., Perrenoud J. J., Baumann R. P.: “Coagulation
intravasculaire disséminée, avec anémie hémolytique
microangiopathique et nécrose osseuse associées a un
microadénome prostatique”. Schweiz Med. Wochenschr.,
1978, 108, 1549.

Address reprint requests to:

Dr. NOBUO KOYAMA

Jikei Hospital - 1-27, 6 Chome, Shimazaki
Kumamoto-city, Kumamoto, 860 (Japan)



