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Primary adrenal carcinoid: An unusual localization

Primer adrenal karsinoidi: Mutad olmayan bir lokalizasyon
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Ozer: Karsinoid tiimérlerin mutad lokalizasyonlar:
apendiks ve terminal ileumdur. Karsinoid tiimér-
ler, nadiren, gastrointestinal sistemin diger bolge-
lerinde, ¢ok daha nadiren de timiis, gonadlar, ve
brong agact gibi gastrointestinel sistem disindaki
organlarda lokalize olabilmektedirler. Venidz drea-
Jji karacigerden gecmeyen karsinoid timérlerde
erken devrede karsinoid sendrom geligebilmekie-
dir. Adrenal gland karsinoid tiimérler icin oldukca
mutad-digt bir lokalizasyondur. Biz burada daha 6n-
ceki devrede ishali olan ve bize sag hipokondrium-
da, sonucte adrenal karsinoid oldugu anlasilan, bir
kitle ile miiracaat eden hastay: bildiriyoruz. Hasta
sag adrenalektomi ile, bagarili olarak, tedavi edil-
di. Karsinoid tiimérin yerlesebilecegi baska bir
alan bulunamadigindan ve adrenalektomi sonra-
sinda hastanin ishali tiimiiyle kayboldugundan sap-
tanan tiimérin primer oldugu kabul edildi.
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OVER 90% of carcinoid tumors originate in the
gastrointestinal tract, the most frequent enteral
sites are the appendix, terminal ileum and rec-
tum. The colon, stomach, duodenum, and Meck-
el's diverticulum are less frequently involved.
Carcinoid tumors rarely arise in the biliary
tract, pancreatic duct, esophagus, and thymus
and gonads. Bronchial carcinoids, originating
from the enterochromaffin cells in the epitheli-
um of the bronchial tree were also reported (1).

We report here a case of primary adrenal carci-
noid, successfully managed by adrenalectomy.

CASEREPORT

75 yr-old woman was admitted with a continuous
right hypochondrial pain and intermittent colic

type abdominal pain radiating to the back asso-
ciated with diarrhea for the last three months.
The patient was otherwise well. In physical ex-
amination the right hypochondrium was tender
to palpation and a mass was palpable just under
the right costal margin. Blood pressure was 140/
90 mmHg. Physical examination was otherwise
normal. Her past history was negative. In labor-
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SuMmMARY: The usual locations of carcinoid tumors
are appendix and terminal ileum. Carcinoid tumors
may rarely arise from other parts of gastrointesti-
nal tract as well, and very rarely from extra-
gastrointestinal organs such as thymus, gonads,
and bronchial tree. Carcinoid syndrome may devel-
op early in carcinoid tumors where their venous
drainage is not entering the liver. Adrenal gland is
a very unusual localization for carcinoid tumors.
We describe here a patient presented with diarrhea
and o right hypochondrial mass which was proved to
be a carcinoid tumor. The patient was successfully
treated by right adrenalectomy. Because no other site
of carcinoid was found. The diagnosis of primary
adrenal carcinoid was made.
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atory examination: The red blood cell sedimen-

tation rate: 11 mm/h, hematocrit: 43%, hemoglo-

bin: 132 g/, platelets: 211X10%1, WBC: 4.6X10%1,
WBC differential count: normal, MCV: 106,
BUN: 19 mg/dl, creatinine: 1.2 mg/dl, glucose:
105 mg/dl, albumin: 35 g/, globulin: 32 g/l, alk-
alen phosphatase: 10.5 KAU (Normal: 3-10 KAU),
cholesterol: 311 mg/dl, Bilirubin: 0.88 mg/dl,
AST: 8 U/, ALT: 12 U/], Sodium: 145 meqg/1, Po-
tassium: 4.5 meq/l. No abnormality was found
in urinalysis. Ultrasonographic examination
revealed a 5X4X3 c¢m. solid mass in right adren-
al gland. Computed tomography confirmed this
finding (Fig 1). The mass was initially consid-
ered as a metastatic lesion and a search for a
possible primary focus was undertaken: Chest X-
ray, thorax CT, upper and lower GI series did not
reveal any lesion. Sigmoidoscopic examination
was also negative. In the 5 days period of hospi-
talization, the main cemplaint of the patient was
worsening right hypochondrial pain. The pa-
tient passed one or two unformed stools daily
preceded by a colicky abdominal pain. Daily
stool volume was 280 g and examination of stool
revéaled no ova or parasites. There was neither

mucus nor white blood cells and culture of the
stool revealed no pathogenic bacteria. In the
gixth day, exploration of the right adrenal was
performed by a right lombotomy incision under

general anesthesia. The mass was closely adja-
cent toright adrenal gland and it was extirpated
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Figure 1. Computed tomographic appearance of tumour.

with it. Pathologic examination revealed a tu-
mor in the adrenal gland measuring 5 cm, well
demarcated and encapsulated. The adrenal tis-
sue was compressed by the tumor and was 3X2X1
cm. In the cut surface of the tumor, there were ne-
crotic and haemorrhagic areas. Histologic ex-
amination showed carcinoid tumor composed of
monotonous appearing cells of trabecular and
glandular like pattern (Fig 2). The acidic muco-
substance in the glandular spaces was demon-
strated with Aleian Blue pH 2.5/PAS and May-
er's mucicarmine stains (Fig 3). In the
immunohistochemical investigation, tumor
cells were stained with neuron specific enolase
(NSE), (Dako Corporation), (Figure 4). The tu-
mor had invaded the adrenal medulla. The ad-
renal cortex around the tumor was intact. Patho-
logic diagnosis was carcinoid tumor. After the
diagnosis of carcinoid tumor was made in the
post-operative period, serum serotonin and uri-
nary 5-hydroxyindolacetic acid (5-HIAA) levels
were measured and both were in the normal
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Flgu.re 3. Acidic mucosubstance was observed in the glan-
dular space. Mayer's mucicarmine X 200.
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Figure 2. Carcinoid tumour in the adrenal gland:
Montoneous tumour cells forming trabecular and
glandular structure. H/E X 80.

range. The patient was free of pain and diarrhea
in the first week following operation. In a repeat-
ed test, urinary 5-HIAA and VMA and serum se-
rotonin levels were in the normal range. There
was neither abdominal pain nor diarrhea. The
patient was discharged on the 12th post-operative
day in excellent health.

DISCUSSION

Carcinoid tumors arise from the enterochromaf-
fin cells. Enterochromaffin cells belong to a
larger family that shares the features of amine
content, precursor aptake, and decarboxylation,
hence the term of APUD (1). The complex of
symptoms and signs that comprise the carcinoid
syndrome includes diarrhea, abdominal
cramps, borborygmi, episodic flushing, telan-
giectasia, cyanosis, pellegra-like skin lesions,
bronchospasm with wheezing and asthma-like
attacs, dyspnea, and murmurs of valvular le-
sions of the heart. These signs and symptoms re-
sult from increased production of a variety of
substances with pharmacologic and physiologic
functions represented principally by.

Figure 4. Tumour cells reacted posztwely wzthrNSE X 500
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5- hydroxytriptamine (serotonin), 5-hydroxy-
tryptophan (5-HTP), kinin peptides, histamine,
catecholamines, and prostaglandins. Insulin,
adrenocorticotropic hormone (ACTH), melano-
phore-stimulating hormone (MSH), glucagon,
gastrin, parathormone, vasoactive intestinal
peptide (VIP), gastric-inhibiting polypeptide
(GIP), ACTH releasing factor (CRF), calcito-
nin, vasopressin (ADH), substance P, neuro-
peptide K, neurokinin A (substance K), moti-
lin, methionine enkephalin, and beta-
endorphin are also secreted excessively in this
syndrome (1).

Our patient initially presented with a mass in
abdomen and pain related to it. At the admis-
sion to the hospital, unexplained diarrhea was
present as well, but we failed to suspect carci-
noid syndrome (CS), because, the main con-
cern was the mass adjacent to right adrenal
gland and, the other systemic gigns and symp-
toms suggestive of CS were absent. Given to our
failure to suspect carcinoid in the pre-operative
period, we did not have the levels of serum se-
rotonin and urinary 5-HIAA measured. Nor-
mal levels of this substances in blood and
urine in the post-operative period shows suc-
cessful extirpation of carcinoid tumor.

In a study reporting the localization of this tumor
in 2837 cases (2), the main location was appendix
(77.83%), followed by small intestine (33.7), rec-
tum and rectosigmoid (1.3%), lung and bronchi
(0.6), and stomach (0.3%). In another study eval-
uating 103 metastatic carcinoid tumor cases (3),
the main location was ileum (73%), followed by
bronchi (6.8%), jejunum (3.9%), cecum (2.9%),
appendix (1.9%), mediastinum (0.9%), duode-
num (0.9%), and rectum (0.9%).

The histologic differential diagnosis of the car-
cinoid tumor in the adrenal gland includes me-
dullary paraganglioma and pheochromocytoma.
All these tumors derive from neuroendocrine
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cell-line and ultrastructurally they contain neu-
rosecretory granules. Immunohistochemically
they are stained with NSE. A carcinoid tumor
with a dominating solid pattern may be con-
fused with paraganglioma and pheochromocyto-
ma. However, in the latter two tumors, typically
Zellbalen pattern is observed, tumor cells are
larger than carcinoid tumors and mucosub-
stance is never observed. Furthermore pleomor-
phism between the tumor cells is frequently seen
in pheochromocytoma (4). In the presented case
positive reaction of the tumor cells with NSE re-
vealed neuroendocrine origin. However the
lack of Zellbalen pattern and the presence of mu-
cosubstance containing glandular pattern and
the general monotonous structure eliminated the
possibilities of paraganglioma and pheochromo-
cytoma. Carcinoid tumors in the adrenal gland
are generally metastatic (4). However in the pre-
sented case, no evidence of an underlying pri-
mary tumor was found. Besides serum seroto-
nin and urinary 5-HIAA levels were in the
normal range in the early postoperative period
in repeated tests and patient's diarrhea subsided
accordingly. The origin of the carcinoid tumor
of the gastrointestinal tract and many other or-
gans are the endocrine cells. It has been widely
accepted that these cells and the cells of other en-
docrine glands share the same neuroendocrine
cell-line (5). The origin of gastrointestinal car-
cinoid tumor is the endocrine cells localized in
the mucosa and submucosa (6). Endocrine cells
in the submucosa have been regarded as Schwa-
nien cell origin (7,8). Although rare, there are
tumors of gastrointestinal tract and adrenal me-
dulla, like ganglioneuroma and paraganglio-
ma, that show Shwanien cell differentiation
(9,10). Since the carcinoid tumors and adrenal
medulla share the same phylogenetic back-
ground and in the view of the above discussion,
it can be concluded that the presence of carcinoid
tumor in the adrenal medulla is also posgible.

ed. Gastrointestinal and oesophageal pathology. Edin-
burgh: Churchill & Livingstone, 1989: 629-641.

7. Millikin PD. Extraepithelial enterochromaffin cells
and schwann cells in the human appendix. Arch Pathol
Lab Med 19883; 107:189-194.

8. Lundquist M, Wilander E. Subepithelial neurcendo-
erine cells and carcinoid tumours of the human small
intestine and appendiz. A comparative immunochisto-
chemical study with regard to serotonin, neuron specific
enolase and S-100 protein reactivity. J Pathol 1986;
148:141-147.

9. Weidner N, Flanders DJ, Mitros FA. Mucosal ganglio-
neuromatosis associated with multiple colonic polyps.
Am J Surg Pathol 1984; 8:779-786.

10.Korbi S, Kapanci Y, Widgren 8. Le paragangliome

malin du duodenum, Etude immunchistochimique et ul-
trastructurelle d'un cas. Ann Pathol 1987; 7:47-55.





