
Selection of operation in patients
with bleeding esophageal varices

Table I-Pathologic conditions responsible
forportal hypertension and bleeding

No. of
Condition patients

Alcoholic cirrhosis 95
Macrenodaslar cirrhosis 42
Primary biNary cirrhosis 5
Portal vein thrombosIs 5
Budul-Chisri syndrome 4
Primary portal hypertension 4
Total 155

Table Il-Operations performed on the 155
patients, 168-75

Typo of No. of
operation procedures

EstablIshment of ihunt
Portacaval

End-to-side 32
SId.-to-si6e 4

Distal spianorenal (Warren) 32

I
Total 156'
'Three Patients b.d snore than one oper-
ation.

Table Ill-Relation of timing of operation to
oporatlveniorlality

Timing of ' No. of No. (and %) of
operation patients operative deaths
Elective 39 4(10)
Urgent 33 5(10)
Emergency 53 25(44)
Total 153 34(22)



There was also a correlation between
preoperative liver function as graded
by Child's classification8 and operative
mortality (Table IV): patients with
grade A liver function had an oper-
ative mortality of 4%, those with grade
B function 22% and those with grade
C function 50%. The group described
as having C-. B liver function were pa-
tients whose liver function was clas-
sified as grade C during the bleeding
episode, but after the bleeding was
controlled with conservative measures
and they were ready for operation the
grading had improved to B. Their oper-
ative mortality was comparable to that
of the group with grade B liver func-
tion, and this provides a strong argu-
ment for the avoidance, if possible, of
emergency surgery, especially in those
with grade C liver function.

In most cases we attempted to have
histologic material for assessment prior
to operation. The data obtained (Table
V) showed that patients with evidence
of active alcoholic liver disease, as de-
termined by the amount of hyaline in
liver cells, had a much higher operative
mortality than those without such
evidence. In the former group we there-
fore prefer to delay operation for sev-
eral months, if possible, to allow the
liver disease to stabilize.

Follow-up data

All patients surviving their operation
were carefully followed up at regular
intervals. The overall incidence of ence-
phalopathy after establishment of a
shunt was 35%; half the cases were
mild and half severe. The incidence

after establishment of a portacaval
shunt was 50%. Attempts to correlate
occurrence of encephalopathy with
preoperative liver function, liver size,
hepatic histologic features and hepatic
blood flow have so far been unreward-
ing.

There was, however, a definite re-
lation between postoperative encephalo-
pathy and late death (Table VI). The
accumulated late mortality in patients
without encephalopathy was 15%, in
those with mild encephalopathy it was
33% and in those with severe ence-
phalopathy it was 59%.

Assessment of shunt operations

Diversion of portal blood flow from
the liver is thought to be an important
factor contributing to postoperative
hepatic injury, encephalopathy and
death.7-9

In the absence of good preoperative
predictors of postoperative encephalo-
pathy our attention, along with that of
others, has focused on the possibility
of using shunts other than the standard

end-to-end portacaval shunt, which in-
evitably diverts all portal blood from
the liver. Two shunts we have evaluated
are the Warren distal splenorenal shunt
and the Drapanas version of the meso-
caval shunt.

Warren distal splenorenal shunt
The distal splenorenal shunt (Fig.

1), as described by Warren, Zeppa and
Fonion,9 preserves some portal flow
into the liver while simultaneously de-
compressing the gastroesophageal area,
the area that bleeds. The angiograms in
Fig. 2 show the separation of portal
venous flow that occurs after estab-
lishment of a distal splenorenal shunt:
gastroesophageal splenic flow proceeds
through the shunt and up through the
inferior vena cava, and mesenteric flow
continues through the portal vein to
perfuse the liver.
We have established 32 Warren

shunts, most electively, with an oper-
ative mortality of 16%, a postoperative
encephalopathy rate of 7%, and a late
mortality of 11%. A look at these data
alongside those for our unselected
portacaval shunts (Table VII) suggests
that the Warren shunt operation is
superior in every way. These un-
controlled data do not, however, take
into account the facts that most Warren
shunts were established electively and
that the Child grade of liver function
was more favourable in the patients
with these shunts; therefore this con-
clusion is invalid.
We have undertaken a prospective

randomized trial of the elective Warren

FIG. 1-Warren distal splenorenal shunt: distal end of splenic vein is anastoniosed to
left renal vein; coronary vein and gastroepiploic arcade (not shown) are ligated.
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shunt operation, with the portacaval
shunt operation as the control proce-
dure. The data tabulated as of Sept. 15,
1976 for the 43 patients entered up to
July 1976 are shown in Table VIII. In
contrast to the uncontrolled data, these
data indicate no advantage of the War-
ren shunt thus far in terms of either
operative mortality or late mortality,
but they support the advantage claimed
by Galambos and Warren and their
colleagues10 of a reduced rate of post-
operative encephalopathy. This trial is
continuing.

Drapanas version
of the mesocaval shunt
The mesocaval shunt was first pro-

posed as an alternative to the portacaval
shunt in the patient with portal vein

thrombosis. Drapanas11 popularized the
side-to-side version of the shunt, in
which a prosthetic graft is used as an
alternative shunt in the patient with a
patent portal vein; he and his colleagues
suggested that this allowed some for-
ward flow to continue in the liver and
claimed a reduced rate of postoperative
encephalopathy in an uncontrolled
group of patients. This claim has not
been substantiated by others.
The Drapanas mesocaval shunt (Fig.

3) is merely a large side-to-side total
portal-systemic shunt that theoretically
should behave like a side-to-side porta-
caval shunt. Postoperative angiograms
(Fig. 4) support this view and show
that mesenteric flow is totally diverted
through the shunt and up the inferior
vena cava, and that gastroesophageal

FIG. 2-Selective angiograms following establishment of Warren distal shunt. Left:
splenic artery injection (venous phase) shows flow through shunt and up inferior
vena cava. Right: superior mesenteric artery injection (venous phase) shows forward
flow up portal vein and into liver.

splenic flow does not go up into the
liver but back down the mesenteric
vein and then through the shunt and up
the inferior vena cava; thus the liver is
deprived of all portal blood flow.
We have established only 13 meso-

caval shunts, most as emergencies, and
the patients were comparable to those
receiving portacaval shunts. The data
(Table VII) are uncontrolled, but there
is no apparent advantage of the meso-
caval shunt operation over that of the
portacaval shunt in immediate mor-
tality, postoperative encephalopathy or
late mortality. We have now begun a
prospective randomized study of these
two operations in emergency situations.

Conclusions

When should a shunt be established?
Emergency operation for bleeding

esophageal varices is associated with
an operative mortality in the range of
5O%12.13 Orloff,13 the most enthusiastic
proponent of emergency shunting oper-
ations, has shown to our satisfaction
that establishment of a shunt as an
emergency procedure in all bleeders is
better than not doing this in any; how-
ever, he has not proven that selection
of some patients for immediate oper-
ation and others for a delayed proce-
dure is not better still. The operative
mortality in the selected group of pa-
tients in our series with intractable
bleeding was no worse than the rate
for all persons with bleeding in Orloff's
series.

In addition, we have shown that the
hepatic status of a group of persons
with alcoholic cirrhosis may improve;
hence, if an emergency shunt operation
can be avoided, their chances of sur-
viving a later operation will be greater.
This is particularly true in those with
pronounced hyaline deposition in the
hepatic cells.
Our present approach, therefore, is

to treat the bleeding episode conser-
vatively for approximately 48 hours.
During this time the bleeding will stop
in more than half the patients 'and can
be dealt with later. Of the other half,
those with operable conditions should
have a shunt established.

Who should be given a shunt?
The operative mortality of shunt pro-

cedures is higher in patients with grade
C (Child's classification) liver function
than in those with grade A or B func-
tion, but when bleeding persists the non-
operative mortality is even higher. We
therefore consider as unsuited for oper-
ation only patients in profound coma,
those with severe, biopsy-confirmed al-
coholic hepatitis, and those with a com-
bination of ascites, precoma and pro-
gressive deterioration of liver function.
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FIG. 3-Drapanas mesocaval shunt: knitted Dacron prosthesis 16 to 20 mm long
used to make side-to-side anastomosis of mesenteric vein to inferior vena cava.
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FIG 4-Selective angiograms following establishment of Drapanas version of meso-
caval shunt Left superior mesenteric artery injection (venous phase) shows flow
through shunt and up inferior vena cava. Right: splemc artery injection (venous phase)
shows flow back down superior mesenteric vein, then through shunt and up inferior
vena cava.

All other patients are candidates for
elective, urgent or emergency operation.

What operation should be used?
The end-to-side portacaval shunt

operation is still the standard against
which all other shunt procedures must
be compared. It is easily done in most
patients and is highly effective in stop-
ping bleeding and preventing recurrent
bleeding. The main problem with this

operation is the high incidence of post-
operative encephalopathy and associated
late mortality. Whether any other oper-
ation is better in either respect remains
to be proved.
The mesocaval shunt operation can,

with experience, be done as quickly
and, in some patients, more easily than
the portacaval shunt. There is no good
theoretical reason why it should be
superior to the portacaval shunt as re-

gards the incidence of postoperative en-
cephalopathy, and our experience so far
is in keeping with this concept. It is a
good alternative in an emergency but
needs more study, especially long-term
follow-up with regard to encephalo-
pathy and late potency.
The Warren distal splenorenal shunt

operation is more difficult and time-
consuming than the portacaval shunt
operation. The early results in any sur-
geon's hands are likely to be unsatis-
factory. It should therefore be used
only as an elective procedure, by
groups doing a sufficiently large num-
ber to justify the beginning morbidity
and mortality costs, and for the present
only as part of a controlled clinical
trial. Although there is accumulating
reliable evidence that the incidence of
postoperative encephalopathy is 'lower
with this operation than with the stand-
ard portacaval shunt operation, the real
benefit, improved long-term survival, is
not yet apparent.

We thank Mrs. E.E. Matheson for assist-
ance with patient follow-up, data collec-
tion and preparation of the manuscript.

References

1. WHIPPLE AO: The problem of portal hyper-
tension in relation to hepatosplenopathies.
Ann Surg 122: 449, 1945

2. RESNIcK RH, CHALMERS TC, ISHIHARA AM,
et al: A controlled study of the prophylactic
portacaval shunt. A final report. Ann Intern
Med 70: 675, 1969

3. CONN HO, LINDENMUTH WW, MAY JC, Ct
al: Prophylactic portacaval anastomosis: a
tale of two studies. Medicine (Baltimore)
51: 27, 1972

4. RESNICK RH, IBER FL, IsHIHARA AM, et al:
A controlled study of the therapeutic porta-
caval shunt. Gastroenterology 67: 843, 1974

5. JACKSON FC, PERRIN EB, FELIX WR, Ct al:
A clinical investigation of the portacaval
shunt: V. Survival analysis of the therapeutic
operation. Ann Surg 174: 672, 1971

6. CHILD CG III, TuRcorr .[G: Surgery and
portal hypertension, in The Liver and Portal
Hypertension, CsnLn CG III (ed), Philadel-
phia, Saunders, 1964, p 50

7. REICHLE FA, SIPLET H, TOMASELLO PA, Ct
al: Effect of end-to-side and side-to-side
portacaval shunt on liver function. Am I
Gastroenterol 60: 114, 1973

8. MIKEELSEN WP, EDMONSON HA. PEThIs
RL, Ct al: Extra- and intrahepatic portal
hypertension without cirrhosis (hepatoportal
sclerosis). Ann Surg 162: 602, 1965

9. WARREN WD, ZEPPA R, FOMON JJ: Selective
trans-splenic decompression of gastroeso-
phageal varices by distal splenorenal shunt.
Ann Surg 166: 437, 1967

10. GALAMBOS TT. WARREN WI), RUDMAN D,
et al: Selective and total shunts in the treat-
ment of bleeding varices. A randomized con-
trolled trial. N Engi I Med 295: 1089, 1976

ii. DRAPANAS T, LoCIcERo J In, DOWLING JB:
Hemodynainics of the interposition meso-
caval shunt. Ann Surg 181: 523, 1975

12. EDMONSON liT, JACKSON FC, JtmsR OL,
et al: A clinical investigation of the porta-
caval shunt: IV. A report of early survival
from the emergency operation. Ann Surg
173: 372, 1971

13. ORLOFF MJ: Emergency portacaval shunt:
a comparative study of shunt, varix ligation
and nonsurgical treatment of bleeding eso-
phageal varices in unselected patients with
cirrhosis. Ann Surg 166: 456, 1967

372 CMA JOURNAL/FEBRUARY 18, 1978/VOL. 118


