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Özet VIPoma soııdromu oldukça nadir gözleııcrı, 
pa.ııkrea�m nöro--endokrin bir tilmörildilı·. Bu. çalış
mamızda bir V!Poma olgıt$u ve tcdtwisiııdc şoma
ıo.tatin aııau,ğımıııı (SMS 201-995) ctki.i rapor 
cdürni.ştir. 32 yaşındaki e.rke.h /uısta fiddctli d.iarc 
nedcniyl� �ıuı ua elektrolit rcpkı:ımanı içhı çc.şitli 
defa hCUJtaıu:)'C yatırılmış. On uı: G yıl önc.·a mekanik 
ileus uc apaııdisit amcliyath:rı JClpılmı�. iki yıl önce 
bilgisayarlı tomografi� paııhrcas korpusuıtda bir 
k-itle olduğmw göstermiş. Operasyonda tarifl.cııcıı
ki.ele gözlenememiş. Ancak biridlcrc bağU inr.c,ilinal
iskemi nc<kniyüı. ilcwndaıı 80t.:m. 'lik :ıcgmcnt <;ılwr•
ıılmı.ş. Miiteakibcn giln.da- 3-7 lt'yt bulan islıcıllcri
oluşmuş. Gaita analizleri �ckrc.tmıor diaroyi dC$tck
liyordu. ishal açlık döıu:mılc.rindt! de deuaın ediyor· 
du. 

Vcuıookti( int.,,tiııal polipaptid /Vf P) kıboratuvar 
gUçlükl€ri ııcdcııiylc iııccl.cneıııccli. Serum ga:;.triıı, 
5,}ı.ülrok..,;[.itıdQla$a.tik asit, caitada yağ tayinle,-;, 
ince barsak biop1�i:si, baryumlt, gm,trointe:;.tiııal tet• 
kikkr ııormaldi. Lak,;atif" auflumlıgı yokJu. lslıal, 
antibiyotik, spazmolitik, Nalazopnn, metı'O-nidaıol 
tedavileı-iııc cevap ı;crmi)'Ol'dıı. lııtravcııöz (iv). hi• 
pcralimcııtasyou ve �mbkutan somato:.tcıtiıı aıwlojrı 
(SMS 201-995) 300µ g!giiıı oltıral, lıa1laııd,. J.lıcıl 
dramatik şekilde kesildi. 11:i aylı/:, tc.-daui siire,vincc 
iu. sıuı ilıtiyacı olmadı. Kilo rıul,. SMS 201-995 hu
sildiğinde 17 giiıı i,/ıal gözlcıımcdi. J.,/ıal baş-
1.adıjında tekrar :;.omato;:;tatin ucrıuli ue ha�la iyi 
durumda taburcu edildi. 

Sonuç olarak bir VI Pomcı xen,lromu olgıum uc 
bunun tcdaui:sindc somato�tc,trıı cmaloğuıııııı etkili 
olduğu g&;te.rilmİftir. 

Anahtar kelimeler : VTPomn. sendrroınu, Sonmtostatin 
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V!Poma syndromes are extremely rııre neuro

endocrine tıınıors usually foıınd in the islet 

cells of the pancreas1. VIPomas secrete vaso

active intestinal polipeptide(VIP), whlcb acts 

as an neuromodulator of intestinal secreti

on2,3.

In1958, Verner and Morrisoa called atteation 

to the syndrome of watery diarrhea, hypokale

mia and death from renal failure in associati

on with islet celi tttmor4• Synonyms for panc

reatic cholera syndrome include: Verner

Morrison syndrome; VIPomas, watery diarr

hea, hypokalemia, hypochlorhydria(WDHH) 

syndrome. 

The biological actions of VIP have been revie

wed by Srud5, It has ııow becom!) apparent

that the major fıınction ofVIP is that of a neu

rotransmitter or neuromodıılator2,3,6_ Even

though the effects of VTP on intestinal water 

and ion movement b ave been characterized in 

experimental animals 7, a controversy eıôsted

for many years over whether VIP is a media

tor of iııtestinal secretion and diarrhea in 

pancreatic cholera syndrorne, or was jııst a 

nınrker of the disease8,9_ This controversy

was based on the fact that not all patients 

with islet cell tumors and diarrhea have high 

plasnıa levels of VlP, and on the observation 

that high levels can be found in sorne healthy 

controls and persons abusing laxativeslO.

lt is now established that VTP is the major 

mediator of the WDHH syndrome and that 
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may of the sympt-0ms can be explained by the 
biological actions of VIP. Diarrhea disappears 
in patients with tumor removal when plasma 
VTP levels return to nornıal. Prolonged intra• 
veoous (iv.) VIP infusion (10 hours) in bealthy 
subjects produces secretory diarrbea and cau
ses metabolic acidosis, thus nıinıiching the cli
nical syııdrome7,ll,12,13, 

Intravenous infusion of native somatostatin 
(SMS) and subcu taneous adıninistration of a 
syothetic somatostatiıı aııalogue, SMS 201-
995 have been shown t,o reduce or abolish se
vere diarrhea in pancreatic cholerall, 13-17. 

We report the pa tient has pancreatic cholera 
and effect of SMS 201-995 on diarrhea in such 
a patient. 

CASEREPORT 

A 32 years old man was referred to Ondokuz 
Mayıs University School ofMediciııe section of 
Gastroenterology because of progressively 
worsening wate.ry diarrhea of two years' dura
tion that had required frequent hospital ad
missions for f1uid and electrolyte repletion. 
Ten years prior to admission, o operation was 
performed for mechanic ileus. Four years 
later, a operation was perfonned for apandisi
tis. The patient's condition was stable until 
two years prior to adnıission when he was ad
mitted to the hospital for diarrhea. Abdominal 
computed tonıographic scaııning have slıowed 
a mass in corpus of the pancreas. Resulting of 
computed tomography a operation was perfor
med for corpus of pancreatic m:ıss, aııd becau
se laparatonıy revealed ischemic segnıent of 
ileus a 80cm and brid seperatioıı was perfor
nıed. Following surgery, he uııderwent conıpu
ted tomography to evaluate the possible paoc
reatic mass, but the tonıognıphy did not 
reveal any lesion. 

Subsequent to that surgery, large-volume di
arrhea developed ranging fronı 3 to 7 liters 
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per day. Stool aoalysis confinned secretory di
arrhea(stool water, 285 mosm/kg; sodium, 107 
mEq/Liter; P?tassium, 18 mEg/Liter), and the 
large stool volume perssited during fasting. 
The stools were free of blood, pus and mucus, 
and tests for occult blood, leucocytes, culture, 
ova, parasites and laxatives were negative, No 
abııormalities were detected by upper endos
copy and rectosignıoidoscopy. Laboratory tests 
indicated the presence of hypokalemic acido
sis(serum potassium 2.2 mEq/ litre; bicarbooa
te, 16 mEq/liter). Plasma levels of vasoactive 
intestioal polipeptide(VIP); calcitonin were 
not deteeted for laboratory problems. Plasma 
levels of gastrin and urinary 5-
hydroxyindoleacetic acid excretion were nor
ma 1. lntragastric pH was 1.2. A quantitative 
stool collection for fat revealed 3 g per day. 
Examination of a small-bowel biopsy speci
men showed normal mucosa. The plasma inı
nıwıoglobuliııs value were normal. 

Findings on radfologic exanıination of colon 
and snıall-bowel were normal except for the 
presence of some dilated loop of small bowel. 
Rodionucliod showıı no patologic value. Eıı
doscopic retrograte pancreatico
cholangiography was norma 1. 

He reported a 12 kg weight loss during the 
last year, but no history of Jaxative abuse. 
Treatment with antibiotics, spasnıoliticı;, met
ranidazol, salazopydne failed to control the 
diarrbea. 

Wben admitted to tbe hospital he was cachec
tic and dehydrated. The bowel sound was 
hyperactive. Liver aııd renal function were 
normal with heavy hypokalemia. 

Stool weigbts at baseline while the patient 
was ingesting a regular diet averaged (3.200± 
420 g per 24 hours) and renıaioed unchanged 
with fasting (3.320 g fore ooe 24 hour speci
nıen). 
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Intravenous hyperalimentetion ıind subcuta
neous edministration of SMS 201-995, 300 µg 
daily. The drug dose was gradually decreased 
to 100µ g two time per day. The response to 
SMS 201-995 was impressive; bowel move
ments were reduced to one to formed stools 
per day. Stool volume decrensed to less than 
500 mi per dal, weight increased steadily, and 
potaşsium bicarbonete concentration returned 
to normal. During maintenance therepy with 
the analogue, bowel movements decre,ısed to 
one or two per dey, stool were usually seroj
formed. The drug was well tolerated, and neit
her gastroperesis, nor postural hypotension 
was aggravated. 

During somatostatin aoalogue adnıinistration 
for a period of two months, the patient did not 
reqwre intravenous nuids arıd electrolytes. 
After the analogue was discontinued, liarrhea 
did not recur for seventeen days. When diarr
hea returned, it reached pretreatınent seve
rity within three day(3.500 g/day) and respon
ded within 6 hours when treatnıent with the 
analogue was renstated. The pııtient was disc
harged at good condition. 

COMMENT 

in 1957, Priest and Alexander described a pa
tient with islet-cell tumor and severe watery 
diarrhea and hypokalemial8. in 1958, Vemer 
and Morrison called attention to the syndrome 
of watery dierrhea, hypokalemia and deeth 
fı-om renal faihıre in associatioıı with islet-cell 
tumor4. 

The major clinical manifestetioıı of the 
syndrome is large-volume secretory dierrhea, 
with only about a fifth of cases luıving less 
than 3 liters of stool per day. Since the diarr
hea is secretôry, stool water is isotooic to plas
ma, and stool electrolytes ııccount for ali the 
osmolality. Diarrhee persists on fastiııg19. 
For precticel purposes, a stool volume of less 
then 700 m I per day ex:cludes the syndrome. 

KAPICIOĞLU ve Ark. 

Tablo 1: VlPoma syndromo: CJinical presentation. 

Constant leaturoe 
DiNThea 
Hypovolemia 
Acidosis 
H.Yıx,kalcmia 

Vcu-io.ble features 
Achlorhydrio or byhpochlorhydıia 
Hyporcalcemia 
Bypomagncsem.ia 
Enlarged gallbladdıır 
Myopathy or nephropathy (hypokalomic) 
lwsh 
Flu,hing 
Hyperg]ycemia 
U\crhnal gland hypenecre.tion ımd exccssivc tcarlng 

Large amouııts of potassiw., end bicerbonate 
are Jost in the diarrhea stool resulting in 
hypokaleınia, acidosis and volume depletion. 

ln the few patients thet have been studied 
appropriately, intestinal water and ion secre
tion has been demonstrated by perfusion stu
dies 12, 16,21-23. Otber clinical feetures of the 
V!Poma syndrome are listed in table l 24. 

Achlorhydria and hypochlorhydria are often 
but. not always present. Out of 43 patients re
viewed by Wanıer and Morrison, only 14 had 
histamine-fast achlorhydrie while enother 16 
had hypochlorhydrie 25. Achlorhydria wes not 
present in our patient. 

Hypercalcemia bas beeıi reported in 50 per
ceııt of ceses25, but the mechenism is not 
clcnr. Tbere eppeers to be a negative calcium 
balance with increased bone resorption26. Te
tany in patieııts with pencreatic cholera 
syndrome is thought to be due to hypomegne
semia and mey occur in the presence of hyper
calcemia. 

Coııtrast to this observetion we djdn't obser
ved hypercalcemie in our petient. Flııshing is 
occassionally observed in these patients27. 
Some petients have circuletory disturbances 
with hypotensioo due to peripheral vasodilati
on, end severe hypertension mey develop arter 
tumor removal 28. 
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ln patients with tbe VIPonıa syndrome, a fa
ntily history of the disease is usually absent 
However, the report ofa f:ılher with multiple 
islet-cell adenomııs and Zollinger Ellison 
syndrome aııd his son with VlPonıa syııdronıe 
and a parathyroid aderıoma suggest that VIP
producing tumor may occur as part ofthe mul
ti�le endocrine neo-plasia type I syndrome29_ 

Some clil\ical vnrianls of VTPomn syndrome 
were described. These ırre variaııt VlPonıa 
(islet-cell hyperplasia) and pseudo-VTPonıa 
syndronıe. 

Several patients without paııcreatic tunıor 
were included25,30. ll was st'1ted tlıat 14-20 
percent of cases bave islel-cell hyperplasia. 
Several experts in the field Tefuse to accept 
pancreatic islet-cel I hypeTpl::ısia as parl of lhe 
spectrum of the VlPonı:ı syııdroıııe. Some iıı
vestigators did not fınd elevated plasnıa VfP 
levels in any patient with islet-cell hyılerpla
sia and other doıııbts that tlıis conıbinatioıı 
exists31,32. 

Many of the TCf'OTts about such cnses are diffi
cult to iııterpTet since the di:ıgnosis of islet
cell hypeTplasia in always pool'iy documenled. 

In fact VlP is not contained iıı ııornıal pancre
atic islet-cells, aııd hyperpl:ısi:ı of these cells 
should not lead t,o VlP production wıless a 
lumor (adenoma or c:ırciııonıaı is nlready pTe• 
sent. Hight plasma VIP levels and life
thTeatening diarrhea can be prcserıt in iııfants 
with nesidioblastosis, but this disease repre
sents nıicToadenorna and not just islet-cell 
hyperplasia. Likewise, iıı ndults, Lhe disease 
has to be Teclassifled as islet ınicroadenonıato
sis or carciııonıatosis, when w:ıtery diarrhea 
disappears at't,er reseclion of ıı pııııcreas that 
contains enlarged islets with iıwasive fealures 
and VTP-positive cells on iıınııunohistoche
mistry32,33, 

Co-secretion of peptide histidine, nıethionine 
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(PBM), the humarı counterpart ofpeptide h.is
tidine isoleucine (PHl), has been found in pa
tients wit.h VIPomas. PHM concentration is 
hight in plasma, and both VfP and PHM are 
pTesent in the same cells as indicated by im
mw1ohistochemistl'y34_ PHM has sintilar ef
fects on intestinal mucosa as VIP, but as a

secretagogue it is 32 times less potent than 
vrp35. 

Pseudopancreatic choleTa OT chronic idiopat
hic secTetoTy diarThea is life-threatening con
ditioıı because of t.he enormous water ıınd 
electrolyte losses in diarThea stool. Since, by 
definition, the cause of this disease is unk
nown, specifıc treatment is unavailab]e36, 
The clinical pTcsentation Tesemless tlıat of 
paııcrcatic cholera but no endocrine tumor OT 
elevaLed plasnıa level ofa secreta logue can be 
f'owıd3?_ Several enıpiTic treatment trials 
hove been recommended, but success is highly 
variable38_ 

Decisions about angiography and lapaTotomy 
in these patients aTe diffic..ılt. On the hasis of 
soıııe investigators e>.-perience with pancreatic 
cholera syndrome aııd chTonic secTetory diarr
hen of unkııown origin39, they would suggest 
the following scheme of management in pati
eııts with large-volurne and chronic secretory 
diarThea, but with no evidence of laxative in
gestioıı or of an endocriııe tumor by radiologic 
or sonagraphic tecbniques. lf the plasma con
ceııtrations of endocrin tıınıor markers (VIP, 
calcitonirı, pancreatic polipeptide) are normal 
or only nıidly and inconsistently elevated, 
they would recommend tTeatment with noııs
pesific renıedks such as opiates for a peTiod of 
up to six months. Only if theTe is no adequate 
response to these remedies or if severe diıırr
hea recurs when symptomatic t.heTapy is with
drawı1 at six rnonths should explorntory lapa
rotonıy be performed. On the other hand, if 
lhe plasma concentration of endocrine turnoT 
ınaTkeTs is consistently and defınitely eleva
ted, it seems reasonable to carry out explora-



186 

tory laparotonıy regardless of the response to 
nonspecifıc nıedical therapy, If a tumor is not 
found at surgery then theirs tentative recorn
rnendation would be to do a "blind"' distal 
pancreatectorny only in those patients in 
whom preoperative plasma concentrations of 
endocrine turnor rnarkers were rnarkedly and 
repeatedly elevated. 

ln our patients had a laparotoıııy but no panc
reatic tunıor had beeı:ı observed. The cliujcal 
presentation of this case resembles that of 
pancreatic cholera but no endocriııe tunıor or 
elevated plasıııa level ofa secretagogue can be 
found and stool electrolytes accounted for al! 
the osnıolality in stool water, Lhe cause of the 
ileoectonıy diarrhea was fow1d to be abnornıal 
small-bowel secretion. 

Since some investigators h:ıve previously ob
served that sonıatostatin abolish abnornıal 
snıall-bowel secretion in huıııans even ıvhen 
secretion is not due to a circul:ıting secretago
gue as in total villous atrophy39,40, and since 
somatostatin delays saıall-bowel transit41, it 
was reasouable to attenıpt treotnıent of our 
patient with this synthetic peptide. 

Wben the long-acting somatostatin ana logue 
SMS 201-995 was given, the patient's diarr
hea decreased to the r:aııge that ıvould be ex
pected given his altered anatomy, aııd the pa
tient was able to maintain a positive fluid and 
salt balaııce witb oral intnke ıılone. 

it should be possible th:ıt the nı:ırked reducti
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oıı of diarrhea during_treatment witb tbe ana
logue was due to two effects. First, somatosta
tin prolongs intestinal transit time. Thjs has 
been showıı for native sornatostatin41 and for 
the analogue42. A delay in transit was not the 
only mechanisnı involved and the somatosta
tio analogue probably had a direct effect on 
nıucosal secretion. Although it is well establis
bed that sonıatostatin can affect mucosal sec
retion caused by circuJating agents by redu
cing secretagogue release from endocrine 
tumorsl2, 15-17,43,44_ The investigator has 
also observed abolished secretion in a patient 
with total villoos atrophy39 and large volume 
diarrhea (5 liters per 24 hours). They postuJa
te that in such patients, somatostatin affects 
secretion at tbe level of the mucosa by either 
hormonal, neural, or paracrine efiects on the 
mucosal celi or by interference with intracel
lular events nıediating iotestinal secretion40, 
it is unclear why the discontinuation of the 
ana logue after two months of therapy was not 
immediately accompanied by the r_ecurrence of 
diarrhea. We do not think that the beneficial 
efiect of the analogue simply represented a 
spontaneous remission, because when the di
arrhea did recur, one month later, it respon
ded promptly to the reinstitution of therapy 
with the analogue. 

The observations described in th is case report 
suggest that a trial of the somatostatin analo
gue should be undertaken in patients with 
iııtractable diarrhea caused by pseudopancre
aLic cholera syndrome or variant VIPoma. 
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