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ABSTRACT: In cases of portal hypertension, the fundus of the stomach is 
second to the esophagus as the most likely area for variccs, at a frequency of about 
I O'X, in all patten ts having esophageal variccs. It is rel at ivcly rare, probably due 
to the individual vasrnlar anatomy rather than the level of portal pressure. The 
au'..:1ors' experience shows that funJal vances appear more frequently with 
prchepatic block than mtraheparic. Can J Gastroenterol 1990;4(9):643-646 
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Obturation endoscopique des varices fundiques 

RESUME: En cas d'hypcrtension porcale, le fundus de l'estomac est, aprcs 
l\1csophagc, la region la plus sujette a la survenue des varices. La frcquencc est 
d'environ 10% chez tous les patients atteints de varices oesophag1ennes. Cem· 
rarctc relative est probablement attrihuable a !'anatomic vasculaire indiviJuellc 
plutt>t qu'au Jegre Jc pression portale. D'apre~ notrl' propre experience, les 
\',HlCes funJiques font plus frequemment suite a une obstruction prchcpatique 
que mtrahcpauque. 

IN CASES OF PORTAi. HYPERTENSION, 

the fundus of the stomach is second 
to the esophagus as the most likely area 
for varices, at a frequency of about 10% 
in all patients having esophageal 
vances. It 1s rclauvcly rare, prohably 
due to the indiv1Jual vascular anatomy 
rather than to the level of portal pres
sure. The authors' experience shows 

that fun<lal varices appear more fre
quently with prehepatK block than m
traheparic. 

Occasionally funJal vances appear 
in an esophagus which has nn varil:es. 
The cause 1s usually a segmental 
prchepat ic block obliterating only the 
splen1c ,·c111. A hlockage of splen1c 
hloodflow causes fundal varices to form 
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,ivcr the short gastric vems as the mam 
u,llatcrals. As a rule, splenomcgaly 
Jevdops ,ll the same time. Thrombosis 
ot the spll'n1L H'ln as a cause nf segmen
tal prehl:patic hlock has a multifarious 
et111logy. Usually, however, it 1.s ,t case 
Llf ,1 diseased spleen or pancreas. 
Trauma ll( 1h1: spleen or chronic 
panL re,tt 111s is nH>st frequently ob
served. 

Until now surgery was the mam 
treatment for funJal vances. Endo
scopic sclerothernpy by conventional 
means did not produce satisfactory 
results and was associated with an over· 
whelming recurrence rate. Varices lo
catcd at the gastric fundus are usually 
largL' calibre and convoluted. Endo 
scopically, they often appear to he 
polypous with the result that they arc 
m1srnkcn ,is polyps and removed ac
corJ ingly. Large varices cannot he 
sclcrosed with conventional sclerosmg 
agents m just a few sessions. Following 
sclerotherapy, massive erosion bleeding 
from mucosal necrosis ocLurs if vances 
are snll open. 

Surgical treatment is also difficult. 
Patients suffering from decnmpemated 
hepatic disease with acute recurrent 
hleeJmg from fundal vam:es prl'Sl'nt ,1 

spec1.tl problem. ThL· w1J1: range lll 
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Figure 1) Left X-ray picture dowmencing injected tissue adhesi11e in the fundal 11arix. Right X-ray 
piccure showing disappearance of the tissue adhesive after about two months 

methods extend from local ligacures 
and devascularization co fun<lectomy; 
unfortunately, the scress of these 
methods is coo great for a patiem in che 
acute stage to bear. In 1985 the authors 
initiated in their hospital the use of the 
tissue adhesive n-butyl-2-cyanoacrylate 
for endosa..,pic obliteration of fundal 
varices (1 ). Since then 128 patients 
have been treated in this manner. Over 
the same period of time the tissue ad-

hesive was used just as successfully to 

treat variceal bleeding in the eso
phagus. As a result, the hospital mor
tality for patiencs presenting with acute 
recurrent hemorrhage fell from 31.5 to 
14.5% (2). 

METHODS 
Endoscopically, it is best to visualize 

and approach fundal varices in 
retroversion. Retroversion is easily 

achieved by rotation of both operating 
wheels in order to bend the tip of the 
endoscope as far as possible. More 
powerful air insufflation b necessal) for 
optimal visualization of the varices at 
the gastric fundus. A forward viewing 
fibrescope with a working channel of ill 
least 3. 7 mm which offers sufficient sue• 
tion it recommended. 

The tissue adhesive (H istoatl)·I, 
Braun-Melsungen, Germany) 11 a 
watery liquid which can be injt•cte<l 
through the usual injection catheter 
having a 0. 7 mm needle. This solutmn 
solidifies by polymerization upon con
tact with blood an<l within 20 s ma 
moist condition. In order to prel'ent 
premature solidification, the tissue ad· 
hesive is mixe<l with ethiod1zed 011 
(Lipiodol; Therapex) in a ratio of 
0.5:0.8 cm3. Anocher advantage of 
mixing the adhesive with che contra1t 
medium is that it provides a bai;1s for 
fluoroscopic checks. 

The injection should be done qud
ly. The authors use 2 cm3 pl:mic synn· 
ges. During acute blee<ling, the needle 
of the injection catheter is retracted a 
few centimetres so that the distal part 
of the catheter can be kept blood free 
by constant instillation of distilleJ 
water. Distilled water is more com
patible with Histoacryl than 

Figure 2) Left Endoscopic appearance of the solid tissue adhesi11e sloughing out of the obliterated varix. Right The sloughed off solid tissue adhe111fas 

seen in 11itro and shaped like a 11enous cast 
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physiological soJium chloriJe solution. 
Immediately after puncturing of the 
varix, the intravascular position of che 
needle can be confirmed by means of 
pre-injection with sterile water. A 
perivascular injection woulJ cause im
mediate submucosal swelling. 

As a rule, large fundal varices require 
approximate ly 2 cm3 Histoacryl
Lipiodol mixture in all. However, each 
individual injection shoulJ not contain 
more than 0.5 cm 1 in order co avoid 
embolism. Since the injection catheter 
holds abouc 0.7 cm3, a corresponding 
amount of Jistilled water must be in
jected immediately after the tissue ad
hesive. The needle is then immediately 
retracteJ, and the catheter is continual
ly rinsed with water in order to keep it 
free and ready for the next injection. 
Suction shouIJ not be done throughout 
the entire procedure. The injection 
catheter may be retracteJ from the en
doscope not earlier than 20 s following 
injection. Applying silicone o il or 
Lipiodol prevents anything sticking to 
the endoscope. For the same purpose, 
oil is drawn up through the working 
channel. Any adhesion in the working 
channel can he removed at once with a 
brush. 

Polypoid fundal varices usually have 
several branches. It is important to 
cackle all of the veins during oblitera
tion in order to avoiJ recurrent bleeJ
ing. Obliterated varices feel fi rm and 
the results of treatment can be checked 
easily by touching them with the 
catheter. The x-ray image provides 

TABLE 1 
Distribution of age and sex of 128 
patients diagnosed endoscopically 
as having fundal varices 

Age Female Male Percent-
{years) ~ 

0-9 1 0.8 
10-19 2 6 6.2 
20-29 0 0.8 
30-39 3 4 5.5 
40-49 12 20 25.0 
50-59 8 26 26.6 
60-69 8 24 25.5 
70-79 5 6 8.6 
80-89 2 1.5 
Total 38 90 100.0 

Fundal varlces 

Figure 3) Endoscopic appearance.1 of obliterated gastric varices after extmsion of 1he mlid tissue 
ailheswe, now in the healing stage 

TABLE 2 
Causes of portal hypertension and frequency of fundal varices in 128 patients 
diagnosed endoscopically as having fundal varices 

Causes of portal Number of patients 
h'.tpertension 
Liver cirrhosis 

Alcohol 75 
Hepatitis 22 
Unkown/others 12 

Prehepatic block 12 
Others 7 
Total 128 

documentation of this procedure (Fig
ure I). 

Approximately one week later, the 
mucosa over the obliterateJ variccs 
visibly begins to slough off. Several 
months sometimes elapse before the 
solidified t!Ssue adhesive is expelled 
through the slougheJ off mucosa (Fig
ure 2). Regular enJoscopic and radio
logic checks help to monitor further 
progress (Figure 3). Special follow-up 
treatment is not necessary. 

RESULTS 
From 1985 to 1990 the authors have 

diagnoseJ fundal varices enJoscopical
ly in 128 patients. There were 90 males 
and 38 females between nine anJ 82 
years old. The distribution according to 
age (Table I) shows that the greatest 
number of patients were between 40 
and 60 years old. Cirrhosis of the liver 
was the main cause of portal hyperten
sion at 85.3%; the rate of prehepatic 
block was on ly 9.4% . FunJal varices 
were found in 11. l % of all patients who 

Percentage Frequency among 
total poeulalion 

58.7 75/720= 10.4% 
172 22/222=9.9% 
9.4 12/112=10.7% 
9.4 12/45=26.6% 
5.4 7/50=14.0% 

128/1149= 11.1% 

were treated endoscopically for varices 
in the past 11 years. Considering the 
nurnher of fundal varices found in the 
various causes of portal hypertension, it 
can be concluded that prehepattc block 
moM frequently caused funJal varices 
(Tahle 2). 

Of the 128 patients with funJal 
varices, 23 were treated enJoscopically 
Juring an acute stage. All bleeding 
could he controlled nnmediately with 
tissue aJhes1ve. Fifty -seven were 
treated during the interim for recurrent 
bleeding from the varices. The remain
ing IO underwent prophylactic 
obli teration therapy, because their 
varices appeared tno large. Two 
patients undergoing treatment during 
the interim suffered recurrent bleeding 
during hospitalization. This event cor
responds to an early recurrence rate of 
2.2%. No patient died of bleeding 
(Table J). 

Within the five year observation 
period, five patients suffered recurrent 
hemorrhage from newly formed fundal 
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TABLE 3 
Results of endoscopic obliteration In 
90 patients diagnosed endoscopi
cally as having fundal varices 

Treatment n Hemo- Early 
stasis recur-

rence 
Acute 23 23 
lnteNal 57 2 
Prophylactic 10 
Total 90 2=2.2% 

n Number of patients 

varices. Th e late recurrence rate for this 
pcrioJ was therefore 5.5%. No mor
tality Jue to recurrent blee<lmg was ob
served. 

DISCUSSION 
Accor<ling to the authors' ex

perience, the liquid tissul! adh esive n
l:,utyl-2-cyanoacryla tc L~ an excellent 
substance for obliterating fundal 
varices. A 0.5 cm3 mixture with 
Lipiodol 1s sufficient to oh! iterate a 
vanx. Uwally three ro four injections 

646 

are required for large variceal con
volutes. Based on numerous radiologi
cal control checks, it appears that there 
is no danger of an eml:,olism from a 
single dose less than or equal to 0. 5 cm 3. 

Because the solution is watery, it can be 
injected through a normal injection 
catheter. However, the en<loscopic ap
p lication differs from conventional 
sc lerotherapy of esophageal varices. 
The in jection muse be precisely intra
vascular and must progress vety quick! y, 
since it entails obliteration using a 
quick ly solidifying substance. There is 
no danger of sticking to an endoscope 
which has been prepared with silicone 
oil or L1piodol before hand. However, 
the injection catheter can occlude very 
quickly. Often a catheter is good for cine 
single mjection. 

Endoscopic ohl1reration therapy 
with tissue adhes1 ve has made real 
progress not only in treatment of large 
fundal varice~ but also 111 control of 
variceal bleeding. It has made endo
scopic hemostasis a safe and sure 

method of treatment. Early recurrent 
hleeding from esophageal varices ha.1 
been reduced hy more rhan half; hmpi· 
cal mortality has dropped accordingly 
(2 ). 

Large funda I varices, formerly m 

want of ade4uate treatment, can now he 
obliterated endoscopically in one ses· 
sion with satisfacrnry long term results 
(3,4). 
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