
I M B O A R D R E V I E W D A V I D L. L O N G W O R T H , M D , J A M E S K. STOLLER, M D , E D I T O R S 

KAVITA R. K O N G A R A , M D 
Department of Gastroenterology, Cleveland 
Clinic; research interests in gastrointestinal 
motil ity disorders 

D A R W I N L. C O N W E L L , M D 
Department of Gastroenterology, Cleveland 
Clinic; research interests in acute recurrent 
pancreatitis and chronic pancreatitis 

A SELF-TEST 

OF CL IN ICAL 

R E C O G N I T I O N 

Upper gastrointestinal bleeding 
in a 41 'year-old woman 

n m 41-YEAR-OLD WOMAN presents to the 
emergency department with epigastric 

pain, dyspnea, and tarry stools. Four months 
ago she had developed hemorrhagic gastritis 
while taking ibuprofen, and received omepra-
zole for 6 weeks as treatment. However, she 
says she has not taken any nonsteroidal anti-
inflammatory agents recently. 

T h e patient is hemodynamically stable, 
although she has an orthostatic blood pressure 
c h a n g e — h e r blood pressure is 106/60 mm Hg 
in the sitting position and falls to 90/58 mm 
Hg upon standing. Examination of the heart, 
lungs, and abdomen is normal. Her stool is 
brown and heme-negative. S h e is admitted to 
the hospital under the care of the gastroen-
terology service, with plans for an upper 
endoscopy to be performed the next day. 

However, the next day, as soon as the 
endoscope is inserted, the patient vomits a 
massive amount of blood and becomes hemo-
dynamically unstable. Her physician inserts 
an endotracheal tube, gives her intravenous 
fluids for resuscitation, and performs a gastric 
lavage, obtaining 6 0 0 mL of bloody clot. 

W h e n the physician inserts the endo-
scope again, she discovers large gastric varices 
( F I G U R E 1 ) . O f note, there are no esophageal 
varices, and one gastric varix has an adherent 
clot, indicating a recent site of bleeding. T h e 
physician orders intravenous octreotide and a 
transfusion of packed red cells, and obtains a 
surgical consultation. 

1 

V A R I C E S I N THE S T O M A C H , 
B U T N O T THE E S O P H A G U S 

W h i c h of the following could be the cause 
of this patient's gastric varices? 

Isolated 
gastric 
varices 
suggest 
thrombosis in 
the splenic or 
portal vein 

F I G U R E 1. G a s t r i c v a r i c e s . T o p , a r r o w s p o i n t 
t o m u l t i p l e f u n d i c v a r i c e s ; b o t t o m , r e t r o -
s c o p i c r e t r o f l e x e d v i e w o f a b l e e d i n g g a s -
t r i c v a r i x w i t h a n a d h e r e n t c l o t ( a r r o w ) . 
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BLEEDING K O N G A R A A N D C O N W E L L 

T h e patient required multiple blood trans-
fusions. On the recommendation of the sur-
geon, she underwent angiography to confirm 
the source of bleeding. T h e angiogram showed 
splenic vein thrombosis with secondary gastric 
varices. Also noted on the angiogram was 
extrinsic compression and encasement of dis-
tal splenic arterial branches, suggestive of a 
pancreatic tumor (FIGURE 2). 

• I M A G I N G THE PANCREATIC T U M O R 

2 Given the findings described above, what 
is the imaging study of choice? 

• Computed tomography 
• Ultrasonography 
• Magnetic resonance imaging 
• None of the above 

Computed tomography ( C T ) would provide 
the most anatomical information to define the 
source of the extrinsic compression implied by 
the angiographic findings. This patient's C T 
scan disclosed a large, hypervascular, left 
upper-quadrant mass presumably arising from 
the pancreas, and a splenic vein thrombosis 
( F I G U R E 3 ) . T h e liver appeared normal. 

T h e patient continued to bleed, and was 
taken to the operating room. Exploratory 
laparotomy revealed a large mass at the body 
and tail of the pancreas extending to the 
splenic hilum and greater curvature of the 
stomach. Frozen-section analysis indicated the 
mass was a high-grade neuroendocrine tumor. 
No metastases were detected. 

• T R E A T I N G A PANCREATIC 
N E U R O E N D O C R I N E T U M O R 

3 What is the best therapy for this neuroen-
docrine tumor at this point? 

• Chemotherapy 
• Radiation therapy 
• Distal pancreatectomy and splenectomy 
• Palliation (none of the above) 

Pancreatic neuroendocrine (islet cell) tumors 
have a prevalence of less than 1 per 100,000 
population.1 '2 Most do not develop from islet 
cells directly but from pluripotential neuroen-

F IGURE 2 . V i s c e r a l a n g i o g r a m . S e l e c t i v e 
s p l e n i c a r t e r y i n j e c t i o n s h o w i n g a h y p e r -
v a s c u l a r m a s s o v e r l y i n g t h e p a n c r e a t i c t a i l 
( a r r o w ) . 

Isolated gastric varices (ie, those confined to 
the stomach) characteristically suggest throm-
bosis in the splenic or portal vein. T h e possi-
ble causes of thrombosis in these locations 
include pancreatic cancer, pancreatitis, and a 
hypercoagulable state. In contrast, esophageal 
varices are usually due to cirrhosis of the liver. 

Consider 
octreotide, 
lanreotide, or 
interferon 
alfa for 
inoperable, 
functional 

F IGURE 3 . C o m p u t e d t o m o g r a p h i c s c a n o f 
t h e a b d o m e n . A r r o w s p o i n t t o a l a r g e , 
e n h a n c i n g l e f t u p p e r - q u a d r a n t m a s s a r i s -
i n g f r o m t h e p a n c r e a s . 

• Splenic vein thrombosis 
• A pancreatic mass 
• Portal vein thrombosis 
• A hypercoagulable state 
• All of the above 
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T A B L E 1 

N e u r o e n d o c r i n e t u m o r s o f t h e p a n c r e a s 

H O R M O N A L USUAL M A L I G N A N C Y CLINICAL % LOCATED IN 
T U M O R TYPE PRODUCT SIZE RISK PRESENTATION THE PANCREAS 

Insulinoma Insulin Small Small Neuroglycopenia, 
catecholamine excess 

97 

" V I P o m a " Vasoactive intestinal 
polypept ide 

Large 60%—90% Watery diarrhea 90 (adults) 

Glucagonoma Glucagon Large 6 0 % - 9 0 % Rash, anemia, 
we igh t loss, 
glucose intolerance 

A lmos t 100 

Somatosta t inoma Somatostat in Large 6 0 % - 9 0 % Gallstones, diarrhea, 56 Large 
steatorrhea, 
glucose intolerance 

"GRFoma" Gonadotrop in-
releasing factor 

Large 6 0 % - 9 0 % Acromegaly 30 

"PPoma" Pancreatic polypept ide Large 6 0 % - 9 0 % Mass effects Most* 
Nonfunct ional None Large 6 0 % - 9 0 % Mass effects Most* 

' D a t a are l imited SOURCE: ADOPTED FROM METZ, REFERENCE 2 

docrine stem cells located within exocrine 
pancreatic ductules.2 They are indolent and 
slow-growing, making the diagnosis difficult 
in many cases ( T A B L E 1 ) . 

Most patients present with features caused 
by excess production of a single hormone such 
as insulin or gastrin. Others have nonfunc-
tional tumors, and some have tumors that 
secrete several hormones.'i3-4 

For all types of pancreatic neuroendocrine 
tumors, the general principles of treatment are 
to control the neuroendocrine syndrome (in 
cases that involve excess secretion of a func-
tional hormone) and to surgically resect all 
resectable tumors.2-5 Given the choices above, 
the best treatment at this time would be a dis-
tal pancreatectomy and splenectomy. 

• W H A T TYPE OF NEUROENDOCRINE T U M O R ? 

4 To differentiate the type of neuroen-
docrine tumor, which of the following 
serum levels should be measured? 

• Insulin 
• Gastrin 
• Glucagon 

• Vasoactive intestinal polypeptide 
• Pancreatic polypeptide 
• All of the above 

Because the patient had no symptoms of hor-
mone excess before her admission, the tumor 
is most likely nonfunctional. However, all of 
the above would help to rule out the other 
possibilities. This patient had normal levels of 
all of these substances except for a pancreatic 
polypeptide level of 2,024 pg/mL (normal: 
6 4 - 2 4 3 pg/mL). Therefore, she most likely 
has a pancreatic polypeptide-producing tumor 
(or "PPoma"). 

Although PPomas produce pancreatic 
polypeptide, they do not cause clinical symp-
toms except for mass effects and are therefore 
considered nonfunctional.6 In this case, as in 
others in the literature, the tumor caused a 
splenic vein thrombosis (by compression), 
which led to left-sided portal hypertension 
with resultant isolated gastric varices and mas-
sive upper gastrointestinal bleeding.7 

T h e primary therapy is surgical resection. 
If an islet cell tumor is inoperable and func-
tional, then octreotide, lanreotide, or interfer-
on alfa can be considered.8 If the tumor pro-

PPomas are 
considered 
nonfunctional 
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BLEEDING KONGARA AND CONWELL 

Neuroendocrine tumor discovered 

Surgery 

Inoperable metastases 

Metastases Metastases in 
restricted to liver more than liver 

FIGURE 4. P roposed a l g o r i t h m f o r t r e a t i n g panc rea t i c 
n e u r o e n d o c r i n e t u m o r s . 

SOURCE: ADAPTED FROM FAISS ET AL, REFERENCE 5. 

gresses , t h e n c o m b i n a t i o n c h e m o t h e r a p y w i t h 
s t r e p t o z o c i n a n d 5 - f l u o r o u r a c i l is t h e t r e a t -
m e n t o f c h o i c e (FIGURE 4 ) . 5 I n c a s e s w i t h m e t a s -
tases r e s t r i c t e d t o t h e l iver, c h e m o e m b o l i z a -
t i o n h a s b e e n t r ied . T h i s p r o c e d u r e c o n s i s t s o f 
i n j e c t i n g a c h e m o t h e r a p e u t i c a g e n t i n t o a n 
a r t e r y l e a d i n g i n t o t h e t u m o r , a n d t h e n i n j e c t -
ing a n e m b o l u s o f f o a m or ge l t o r e t a i n t h e 

drug in t h e t u m o r a n d t o c a u s e i s c h e m i a . 
B e c a u s e o u r p a t i e n t ' s t u m o r was o p e r a b l e a n d 
n o n f u n c t i o n a l , t h e r e w a s n o i n d i c a t i o n for 
u s i n g o c t r e o t i d e . 9 

T h e 5 - y e a r surv iva l r a t e f o r p a t i e n t s w i t h 
n o n f u n c t i o n a l t u m o r s r a n g e s f r o m 3 5 % t o 
6 3 % . 1 P a t i e n t s w i t h f u n c t i o n a l t u m o r s h a v e a 
s i m i l a r p r o g n o s i s ; h o w e v e r , t h e y m a y p r e s e n t 
a t a n e a r l i e r s t a g e b e c a u s e o f s y s t e m i c e f f e c t s o f 
h o r m o n e e x c e s s . 5 

F o r i n o p e r a b l e t u m o r s , c h e m o t h e r a p y 
w i t h s t r e p t o z o c i n a n d 5 - f l u o r o u r a c i l r e l i e v e s 
s y m p t o m s i n u p t o 6 0 % o f p a t i e n t s . 1 

E n d o s c o p i c u l t r a s o n o g r a p h y a n d s o m a t o s t a t i n 
r e c e p t o r s c i n t i g r a p h y d e t e c t t u m o r s w i t h g r e a t 
s e n s i t i v i t y a n d c a n b e useful t o ru le o u t r e c u r -
r e n c e o f i s le t c e l l t u m o r s . 1 0 ' 1 1 
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