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Abstract: We report herein the unusual case of a 60-year-old 
woman with an anaplastic thyroid carcinoma which produced 
granulocyte colony stimulating factor (G-CSF). She presented 
with large neck masses, respiratory difficulty, and a high 
fever. Laboratory examinations revealed marked leukocytosis 
of 43,200/mm 3 with 85% granulocytes and an elevated G- 
CSF level of 67 pg/dl. Total thyroidectomy with bilateral node 
dissection and tracheostomy was performed, and a histological 
diagnosis of large-cell anaplastic thyroid carcinoma was con- 
firmed. Immunohistochemical examination with a polyclonal 
antibody against G-CSF stained the tumor ceils. Although the 
respiratory difficulty, fever, and marked granulocytosis sub- 
sequently improved, she died 1 month after undergoing sur- 
gery due to metastatic mediastinal disease. 
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Introduction 

Although marked granulocytosis and fever of unknown 
origin have been observed in patients with non- 
hematologic malignancies for some time, the mech- 
anism of this effect was not elucidated until an exami- 
nation of hematopoietic precursor cells led to the 
discovery of granulocyte colony stimulating factor 
(G-CSF). ~ In 1974, Robinson 2 reported that cancer 
patients had elevated G-CSF levels in serum and urine, 
3 years after which, in 1977, Ohsawa et al. 3 and Asano 
et al. 4 demonstrated that patients with lung cancer had 
elevated levels of G-CSF, and confirmed it by trans- 
planting the tumors into nude mice and measuring 
G-CSF. Although G-CSF-producing tumors have been 
found predominantly in association with lung cancers, 
they have also been found in malignancies of the gall- 
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bladder, liver, stomach, pancreas, and thyroid, s-12 
Anaplastic thyroid carcinoma is a rare form of thyroid 
cancer which grows rapidly and is associated with a 
poor prognosis, 13 whereas well-differentiated thyroid 
carcinoma is the most common thyroid malignancy. 
We report herein the case of a patient with anaplastic 
thyroid carcinoma producing G-CSF. Only three 
other cases of a G-CSF-producing anaplastic thyroid 
carcinoma have been reported in the English and 
Japanese literature. 

Case Report 

A 60-year-old woman was admitted to the hospital in 
October 1989 with bilateral neck masses, respiratory 
difficulty, and a fever of 39°C. She had had an anterior 
neck mass for over 30 years which had not changed 
in size until just prior to her admission. Physical 
examination revealed a large ulcerated mass in the 
anterior neck and enlarged bilateral lymph nodes. 
There was no hepatosplenomegaly. Cervical plain X- 
rays revealed a calcified tumor deviating the stenotic 
trachea, and extending into the upper mediastinum, 
and computed tomography (CT) revealed a huge mass 
deviating the trachea and esophagus (Fig. 1). 67Ga- 
Scintigraphy showed increased uptake in the mass, but 
99mTc-scintigraphy revealed no accumulation in the 
mass. Cytologic examination of an aspiration needle 
biopsy of the tumor demonstrated anaplastic carcinoma 
of the thyroid. Laboratory examinations revealed 
leukocytosis of 24,200/mm 3 with 79% granulocytes. 
The serum thyroid hormone and calcium levels were 
normal, but the serum G-CSF and NCC-ST 439 levels 
were elevated at 67pg/ml and 8.5U/ml, respectively. 
Serum carcinoembryonic antigen (CEA) and carbohy- 
drate antigen 19-9 (CA 19-9) levels were normal. A 
bone marrow biopsy was performed, which showed 
marked myeloid and megakaryocyte hyperplasia, with 
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Fig. 1. Computed tomography showed a calcified mass 
extending to the neck 

Fig. 2. Microscopic examination of the tumor revealed large 
cell anaplastic thyroid carcinoma (H&E staining, x 169) 

a nuclear cell count of 67.5 x 104/mm 3 and a myeloid/ 
erythroid ratio (M/E) of 99. There was no evidence of 
maturation arrest or tumor-cell infiltration. Adriamycin 
50mg and carboplatin 500mg were administered in- 
travenously, despite which the tumor continued to 
grow and the leukocyte count reached 43,200/mm 3, 
with 85% granulocytes. Because of the progressive 
respiratory difficulty, the patient underwent total 
thyroidectomy and bilateral neck dissection with a 
tracheostomy. The resected specimen contained a cal- 
cified thyroid tumor with enlarged metastatic lymph 
nodes exhibiting central necrosis. The tumor was 
histologically confirmed as a large-cell anaplastic 
thyroid carcinoma. The tumor cells were bizarre giant 
cells with eosinophilic cytoplasm, and large and mitotic 
nucleoli (Fig. 2). Immunohistochemical staining for G- 
CSF was performed on paraffin-embedded tissue sec- 
tions using the avidin-biotin-peroxidase complex 
(ABC) method. 14 Polyclonal rabbit antibody against 
G-CSF (Chugai Pharmaceutical, Tokyo, Japan) was 
utilized. The tumor cells were stained for G-CSF in 
the cytoplasm (Fig. 3). Postoperatively, the respiratory 
difficulty, fever, leukocytosis, and G-CSF levels 
improved, but nevertheless, the patient died 1 month 
after undergoing surgery due to metastatic mediastinal 
disease. 

Discussion 

G-CSF-producing tumors have been reported in lung 
cancers, 3'4 as well as in cancers of the liver, stomach, 
pancreas, gallbladder, nasopharyx, oral cavity, and 
thyroid gland, s'12'15 In fact, a total of 68 patients with 
non-hematologic G-CSF-producing malignancies have 
been reported in the Japanese literature, s-lz'15 
However, thyroid cancers that produce G-CSF are 

Fig. 3. Immunohistochemical staining with .a polyclonal 
antibody to G-CSF showed staining of the tumor cells (×28) 

rare. In 1981, Saito et al. 6 reported the first G-CSF- 
producing thyroid cancer, and since then six other 
cases have been reported. 6-al Three of these seven 
cases were of squamous cell carcinomas, and the other 
three were of anaplastic carcinomas. Moreover, there 
was one patient who had bone metastases from a 
papillary thyroid carcinoma which produced G-CSF 
after irradiation. 12 However, none of these reports 
documented the serum G-CSF levels. G-CSF-produc- 
ing tumors are associated with mild to moderate 
leukocytosis ranging from 15,000/mm 3 to 132,400/ 
mm 3, with 80%-90% granulocytes. Hypercalcemia 
has also been reported, 7'16'17 suggesting that co-produc- 
tion of the bone-resorbing factor is the osteoclast- 
activating factor. Moreover, Sato et al. 16 reported that 
the osteoclast-activating factor was physicochemically 
and immunologically similar to interleukin (IL)-la, 
and suggested that the excessive production of G-CSF 
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and  the  I L - l - a - l i k e  fac to r  was r e spons ib l e  for  the  
l eukocy tos i s  and  h y p e r c a l c e m i a ,  respec t ive ly .  

A l t h o u g h  surgical  r e sec t ion  o f  the  t u m o r  is the  mos t  
effect ive  t r e a t m e n t ,  the  p rognos i s  of  pa t i en t s  wi th  a G-  
C S F - p r o d u c i n g  t u m o r  is e x t r e m e l y  p o o r .  I t  has  been  
r e p o r t e d  tha t  pa t i en t s  wi th  G - C S F - p r o d u c i n g  lung 
cancers  have  a life e x p e c t a n c y  of  4.7 + 1.3 m o n t h s  
af te r  surgery .  5 M o r e o v e r ,  anap la s t i c  t hy ro id  cance r  is 
the  mos t  aggress ive  t hy ro id  ma l ignancy  with  a d i smal  
p rognos i s ,  and  l i t t le  p rog res s  has  b e e n  m a d e  in the  
t h e r a p y  of  this d isease .  13 Surge ry  with  a c o m b i n a t i o n  
o f  r a d i o t h e r a p y  a n d / o r  c h e m o t h e r a p y  has been  
e m p l o y e d  in the  h o p e  o f  i m p r o v i n g  survival ;  h o w e v e r ,  
for  ou r  pa t i en t ,  su rgery  and  c h e m o t h e r a p y  p r o v e d  
ineffect ive .  I t  has  been  h y p o t h e s i z e d  tha t  anap la s t i c  
t hy ro id  c a r c i n o m a  ar ises  f rom d e - d i f f e r e n t i a t e d  t hy ro id  
t u m o r s  ls-2a o r  long-s t and ing  goiters.19'2° If  this p roves  

t rue ,  ea r ly  iden t i f ica t ion  and  r e sec t ion  of  wel l -d i f fe ren t i -  
a t ed  thy ro id  t u m o r s  cou ld  p r e v e n t  the  d e v e l o p m e n t  of  
anap las t i c  tumors .  13 
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