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[Case Report]

A CASE OF ESOPHAGEAL SMALL CELL CARCINOMA ASSOCIATED
WITH HYPERCALCEMIA CAUSING SEVERE
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Abstract: A 60-year-old woman was diagnosed with esophageal small cell car-
cinoma in October 2004 and received chemotherapy. However, the tumor grew
gradually and multiple bone metastases occurred. Anorexia, nausea, emesis, numb-
ness in both hands, and disturbed consciousness developed at the end of January 2006,
and the patient was admitted to Fukushima Medical University Hospital. Abdomi-
nal pain, marked hypercalcemia and hyperamylasemia were noted and the patient
was diagnosed with severe acute pancreatitis. Because the level of blood parathy-
roid hormone-related protein was elevated, we considered that esophageal small cell
carcinoma caused human hypercalcemia of malignancy and that metastatic bone
tumors caused local osteolytic hypercalcemia,.eventually leading to severe acute
pancreatitis. This is an extremely rare case of esophageal small cell carcinoma
associated with hypercalcemia causing severe acute pancreatitis.
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INTRODUCTION

We report a case of esophageal small cell carcinoma in which human hypercal-
cemia of malignancy (HHM) was probably caused by primary tumor and metastatic
tumors, and local osteolytic hypercalcemia (LOH) by metastatic bone tumors,
eventually leading to severe acute pancreatitis. HHM is one of the paraneoplastic
syndromes caused by parathyroid hormone-related protein (PTHrP)-producing
tumor. The known sites of the primary foci of this tumor include the lungs, ovary,
and esophagus, and its histological type is mainly squamous cell carcinoma®.
Primary esophageal small cell carcinoma, which accounts for 19 to 4.79 of all
esophageal tumors®*?, is rarer than esophageal squamous cell carcinoma. Thus,
pancreatitis due to primary esophageal small cell carcinoma is extremely rare.

CASE REPORT

A 60-year-old woman experienced difficulty in swallowing solid food around
September 2004. In October 2004, she presented to a clinic, where esophago-gastro-
duodenoscopy (EGD) showed two tumors, a type-2 tumor, according to the Guide-
lines for Clinical and Pathologic Studies on Carcinoma established by the Japan
Esophageal Society, 37 cm from the superior incisor teeth (Fig. 1A) and a submucosal
tumor at the gastric cardia (Fig. 1B). Immediately she was referred to Fukushima
Medical University Hospital. The esophageal tumor was diagnosed as small cell
carcinoma by the histological examination of EGD biopsy specimens (Fig. 2) ; its
depth of invasion was measured using endoscopic ultrasonography (EUS), which
showed invasion into the adventitia (Fig. 3A). The submucosal tumor at the gastric
cardia appeared as a tumor originating from the proper muscular layer on EUS (Fig.
3B). Endoscopic ultrasonography-guided fine-needle aspiration biopsy (EUS-FNA)

Fig. 1. Esophago-gastro-duodenoscopy. (A) A type-2 advanced tumor was found
37 cm away from the superior incisor teeth in the lower thoracic esophagus. (B)
A submucosal tumor was found at the gastric cardia (arrow).
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Fig. 2. Histopathological findings. (A) HE staining: a confluence of many small
agglomerations of small atypical cells with nuclear degeneration is observed.
(B) Keratin staining and (C) CD56 staining were positive. The results were
consistent with small cell carcinoma. (D) CEA staining was positive.

was performed, and the tumor was also diagnosed as small cell carcinoma (Fig. 4A ;
Fig. 4B). Because no sign of small cell carcinoma was found in the neighboring
regions including the lungs, we considered that esophageal carcinoma was the
primary focus, and that it metastasized to the gastric cardia. Since she was
diagnosed with Stage IV primary esophageal small cell carcinoma, she was treated
by chemotherapy according to the treatment regimen for small cell carcinoma of the
lung in the absence of an established standard treatment for that of the esophagus.
From December 2004, 5 cycles of Irinotecan (CPT-11)/Cisplatin (CDDP) were
administered, reducing both the primary focus and the gastric metastasis for a while.
However, because they grew slowly again, the therapy was changed to 4 cycles of
Etoposide (VP-16)/CDDP and 3 cycles of Docetaxel, but in vain ; the primary tumor
still grew, and the number of metastatic mediastinal lymph nodes increased, and so
from November 2005, 2 cycles of TS-1 were given. Nevertheless, anorexia, back-
ache, nausea, and emesis occurred in late January 2006. Bone scintigraphy revealed
an abnormal accumulation of radioactivity in the lumbar vertebrae (Fig.5), and
magnetic resonance imaging (MRI) showed multiple metastatic lesions in the lumbar
vertebrae and pelvis. On January 30, 2006, numbness in both hands and abnormal
behavior also occurred. Thus, on February 2, 2006, the patient was admitted to
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Fig. 3. Endoscopic ultrasonography. (A) Hypoechoic mass was observed in the
lower thoracic esophagus and invasion into the adventitia was observed (arrow).
(B) The tumor at the gastric cardia, 25 mm in diameter, was in the 4th layer, i.e.
the proper muscular layer. It was not contiguous with the tumor in the esopha-
gus (arrow).

Fukushima Medical University Hospital. On admission, there was tenderness in the
epigastric area. Laboratory findings were as follows: Ca, 17.5 mg/dl; amylase
(AMY), 9491U/1; BUN, 79 mg/dl; and Crea, 1.9 mg/dl, indicating hypercalcemia,
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Fig.4. EUS-FNA. (A) Image of puncture needle (dotted arrow) into the gastric
submucosal tumor under EUS (arrow). (B) Many cell agglomerations with an
extremely high N/C ratio and increased chromatin were observed using
Papanicolaou staining. The finding was consistent with small cell carcinoma.

hyperamylasemia, and renal dysfunction. The levels of tumor markers, carcinoem-
bryonic antigen (CEA) (13,164.8 ng/ml, normal<4.9 ng/ml), carbohydrate antigen 19-
9 (CA19-9) (45.4 U/ml, normal <37 U/ml), and nuron specific enolase (NSE) (27.8 ng/
ml, normal<10.0 ng/ml) were elevated, and the level of bone metastasis marker
pyridinoline cross-linked carboxyterminal telopeptide of type 1 collagen (1CTP)
(18.2 ng/ml, normal<4.5 ng/ml) was also elevated. Intact PTH was markedly
decreased to 2.0 pg/ml (normal 6.5-59.7 pg/ml), whereas PTHrP was increased to
16.1 pmol/l (normal<1.1 pmol/l). Because numbness in both hands, disturbed con-
sciousness, and anorexia were considered to be attributed to hypercalcemia, massive
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Fig.5. Bone scintigraphy. Abnormal accumulation of radioactivity was observed in
the skull and lumbar vertebrae (arrow).

Fig.6. Plain MRI of the brain. No metastatic lesions were found in the brain.
Irregular tumors were observed in the left temporal and occipital cortical bone
and bone marrow (arrow).
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Fig.7. Plain CT of the abdomen. Diffuse swelling of the pancreas, low absorbance
area in the pancreatic head, and effusion and increased adipose tissue concentra-
tion in the retroperitoneal space in and below the inferior poles of kidneys were
seen (arrow).

fluid replacement was performed, and diuretic, bisphosphonate, and calcitonin were
administered. However, disturbed consciousness persisted, raising suspicion of
brain metastasis. Plain MRI of the brain (Fig. 6) revealed irregular tumors in the
temporal and occipital cortical bone and bone marrow, but no tumor suspicious of
metastasis in the brain parenchyma. Acute pancreatitis was also suspected because
of abdominal pain and hyperamylasemia. Therefore, abdominal computed tomo-
graphy (CT) was performed without contrast medium ; renal dysfunction was noted,
and there was a history of allergy to contrast medium (Fig. 7). It showed diffuse
swelling of the pancreas, a low absorbance area in the pancreatic head, and effusion
extending from the retroperitoneal space to the inferior poles of both kidneys. It
also showed pleural effusion, ascites, multiple metastatic tumors in the liver,
metastatic bone tumors in the spine, and multiple swollen lymph nodes around the
aorta. These findings led to the diagnosis of severe acute pancreatitis with a score
of 3, which was treated conservatively with gabexate mesilate, urinastatin, and
antibiotics without success. Renal dysfunction and acidosis worsened, and dis-
seminated intervascular coagulation (DIC) developed. The patient died on Febru-
ary 8, 2006.

DISCUSSION

Esophageal small cell carcinoma was first reported in 1952 by McKeown as oat-
cell carcinoma®. In Japan, approximately 200 cases have been recorded in Japana
Centra Revuo Medicina since 1983. In addition, primary esophageal small cell
carcinoma is so rare that it accounts for only 1% to 4.79 of all esophageal tumors®®.
This carcinoma spreads widely lymphatically or hematogenously from early stages ;
it is often advanced when detected. Bayer et al® reported that in the 134 cases of
esophageal small cell carcinoma they saw or found in the literature, the average life
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expectancy after diagnosis was 5.3 months, and that the one-year survival rate was
109%. Thus, the prognosis of esophageal small cell carcinoma is extremely poor,
and no standard treatment has been established. Our patient was treated by
chemotherapy according to the treatment scheme for small cell carcinoma of the
lung, but died 16 months after diagnosis.

Acute pancreatitis was the direct cause of death in this patient. Although acute
pancreatitis is known to result from alcohol consumption and gallstones, it may also
be caused by hypercalcemia. A well-known disease that causes hypercalcemia is
primary hyperparathyroidism whose major clinical symptoms are produced by
nephrolithiasis and bone lesions. Acute pancreatitis associated with primary hyper-
parathyroidism was first reported in 1957 by Cope et «l.%, and the frequency of the
association has been reported to be 19 or less®*”. On the other hand, acute pan-
creatitis associated with pseudohyperparathyroidism caused by esophageal car-
cinoma is extremely rare. We were able to find no case in Japana Centra Revuo
Medicina or MEDLINE during the period of 1983 to 2006. Since our patient had no
history of alcohol consumption, no gallstones revealed on imaging study and no
increase in hepatic and biliary enzymes, alcohol and gallstones were excluded as
possible causes of acute pancreatitis. However, her blood test showed marked
hypercalcemia. These findings led us to consider that hypercalcemia was the cause
of acute pancreatitis.

Several possible mechanisms have been proposed for the development of acute
pancreatitis in patients with hyperparathyroidism, including the following four: 1)
pancreatitis is prone to occur because hypercalcemia raises the serum trypsin level® ;
2) pancreatitis occurs because hypercalcemia causes calcification and stenosis in the
pancreatic parenchyma and duct; 3) pancreatitis occurs because blood flow is
reduced by PTH-induced microembolization or by damage to the pancreas by PTH
itself¥ ; and 4) pancreatic necrosis occurs because both protein that should be
secreted into the pancreas and protein catabolic enzyme accumulate owing to the
impairment of pancreatic exocrine function with increase in intracellular calcium'.
Although none of these mechanisms have been fully understood, they may also be
involved in the development of acute pancreatitis in patients with hypercalcemia
associated with small cell carcinoma.

Hypercalcemia is often seen in malignant tumors, especially esophageal car-
cinoma. Tachimori et al.'V, examining 382 cases of esophageal carcinoma, report-
ed that hypercalcemia was present in 389 of recurrent nonexcision cases. Malig-
nancy-associated hypercalcemia is presumed to be caused by cytokines produced by
tumor cells or the immune cells activated by tumor cells!?. It is roughly divided
into two syndromes, HHM and LOH. HHM is caused by excessive production of
PTHrP, a PTH-like hormone, by tumors'® and is considered to account for 809 or
more of the cases of malignancy-associated hypercalcemia'®. LOH is presumed to
be caused by bone metastasis of tumor cells and multiple myeloma, because tumor
cells in bones produce local factors including cytokines. In this patient, because
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examination on admission showed multiple bone metastases and a high level of blood
PTHTrP, the hypercalcemia was considered to be HHM, although the possibility of
LOH contributing to it could not be ruled out. It is noteworthy that there are
papers reporting that HHM is caused by squamous cell carcinomas of the esophagus,
lung, skin, head, neck and kidney, but, as for small cell carcinomas, there are very
few papers reporting that HHM is caused by those of the ovary'®~!? and prostate'®.
Fereidooni'® reports a 63-year-old woman who developed esophageal carcinoma
associated with hypercalcemia. The carcinoma consisted of two components,
squamous cell carcinoma and pleomorphic small cells. The hypercalcemia was
assumed to be due to PTHrP, and immunohistochemistry showed that it was caused
not by squamous cell carcinoma, but by pleomorphic small cells alone. We have
found reports of acute pancreatitis caused by hypercalcemia in small cell carcinomas
of the ovary?® and lung?®, but not of the esophagus in Japana Centra Revuo Medicina
or MEDLINE during the period between 1983 and 2006.

Thus, this is an extremely rare case of esophageal small cell carcinoma associat-
ed with hypercalcemia causing severe acute pancreatitis.

REFERENCES

1. Ide H. Macroscopic Findings of Non-squamous Cell Carcinoma of the Esophagus. (in
Japanese) Stomach and Intestine, 40: 279-287, 2005.

2. Law SY, Fok M, Lam KY, Loke SL, Ma LT, Wong J. Small cell carcinoma of the
esophagus. Cancer, 73: 2894-2899, 1994.

3. Beyer KL, Marshall JB, Diaz-Arias AA, Loy TS. Primary small-cell carcinoma of the
esophagus. Report of 11 cases and review of the literature. J Clin Gastroenterol, 13:
135-141, 1991.

4. McKeown F. Oat-cell carcinoma of the oesophagus. J Pathol Bacteriol, 64 : 889-891,
1952.

5. Cope O, Culver P]J, Mixter CG Jr, Nardi GL. Pancreatitis, a diagnostic clue to hyperpar-
athyroidism. Ann Surg, 145: 857-863, 1957.

6. Kazantsev GB, Nash DW, Prinz RA. Pancreatic pseudocyst resolution after parathyr-
oidectomy for hyperparathyroidism. Arch Surg, 129: 655-658, 1994.

7. Shimizu H, Kodama A. Severe acute pancreatitis as a first symptom of primary
hyperparathyroid adenoma : a case report. J Laryngol Otol, 110: 602-603, 1996.

8. Haverback BJ, Dyce B, Bundy H, Edomondson HA. Trypsin, trypsinogen and trypsin
inhibitor in human pancreatic juice ; Mechanism for pancreatitis associated with hyper-
parathyroidism. Am ] Med, 29: 424-433, 1960.

9. Kuroda T, Shiohara E, Haba Y, Kaneko G, Hanazaki K, Kajikawa S, lida F. Effects of
parathyroid hormone on pancreatic exocrine secretion. Pancreas, 8: 732-737, 1993.

10. Frick TW, Mithofer K, Fernandez-del Castillo C, Rattner DW, Warshaw AL. Hypercal-
cemia causes acute pancreatitis by pancreatic secretory block, intracellular zymogen
accumulation, and acinar cell injury. Am J Surg, 169: 167-172, 1995.

11. Tachimori Y, Watanabe H, Kato H, Yamaguchi H, Nagasaki K, Honda S, Itabashi M,
Yamaguchi K. Hypercalcemia in patients with esophageal carcinoma. The patho-
physiologic role of parathyroid hormone-related protein. Cancer, 68 : 2625-2629, 1991.

12. Hino M. Metastasis of cancer and Calcium. (in Japanese) Clin Calcium, 5: 1124-1128,
1995.



60

13.

14.

15.

16.

17.

18.

19.

20.

21.

K.KANNO et al

Stewart AF, Horst R, Deftos LJ, Cadman EC, Lang R, Broadus AE. Biochemical
evaluation of patients with cancer-associated hypercalcemia : evidence for humoral and
nonhumoral groups. N Eng J Med, 303: 1377-1383, 1980.

Burtis W], Fodero JP, Gaich G, Debeyssey M, Stewart AF. Preliminary characteriza-
tion of circulating amino- and carboxy-terminal fragments of parathyroid hormone-
related peptide in humoral hypercalcemia of malignancy. J Clin Endocrinol Metab, 75 :
1110-1114, 1992.

Kamoi S, Uesugi K, Kishi H, Ohaki Y, Kawase R, Watanabe M, Kawamura T, Takeshita
T, Ishikura H. Ovarian small cell carcinoma of the hypercalcemic type in a 17 year old
female. (in Japanese) Jpn J Gynecol Oncol, 23: 179-184, 2005.

Yamasaki T, Ono K, Itoh N, Kanai S, Masaki C, Ohira S, Shiozawa T, Konishi I. A
Case of Small Cell Carcinoma (Large Cell Variant) of the Ovary with Hypercalcemia
developing during Infertility Treatment. (in Japanese) Jpn J Gynecol Oncol, 23 : 163-170,
2005.

Young RH, Oliva E, Scully RE. Small cell carcinoma of the ovary, hypercalcemic type.
A clinicopathological analysis of 150 cases. Am ] Surg Pathol, 18: 1102-1116, 1994.
Hanazawa K, Higashi N, Kawachi Y, Suzuki F, Ishi K, Fujime M. Small cell carcinoma
of the prostate with hypercalcemia. Int J Urol, 12: 108-110, 2005.

Fereidooni F, Horvath E, Kovacs K. Humoral hypercalcemia of malignancy due to
bipartite squamous cell/small cell carcinoma of the esophagus immunoreactive for
parathyroid hormone related protein. Dis Esophagus, 16 : 335-338, 2003.

Bourgain A, Acker O, Lambaudie E, Boukerrou M, Chevalier-Place A, Meignie P, Parent
M, Baranzelli MC, Cabaret V, Wemeau JL, Querleu D. Small cell carcinoma of the
ovary of the hypercalcemic type revealed by a severe acute pancreatitis: about one case.
(in French) Gynecol Obstet Fertil, 33: 35-38, 2005.

Hsieh TL, Chen JJ, Chien CS, Chiou SS, Tai DI, Lee CN, Kuo CH, Chiu KW, Chuah SK,
Hu TH. Small cell lung cancer with liver and bone metastasis associated with hypercal-
cemia and acute pancreatitis - a case report. (in Chinese) Changgeng Yi Xue Za Zhi, 18:
190-193, 1995.



	A CASE OF ESOPHAGEAL SMALL CELL CARCINOMA ASSOCIATED WITH HYPERCALCEMIA CAUSING SEVERE CUTE PANCREATITIS
	Abstract
	Key words
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	REFERENCES


