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treatment strategy for the prevention of recurrent variceal
bleeding and improvement in lang-term survival For patients
who rebleed and cannot be stopped by sclerotherapy or band
ligation, TIPS or shunt surgery are alternative treatment options.
Shunt surgery and TIPS have the disadvantage to perform liver
transplantation on easy terms. Therefore, for liver transplant
candidates, endoscopic therapies still play an important role in
controlling variceal bleeding until transplantation is performed.
However, the deep esophageal ulcerations induced by
sclerotherapy may increase the risk of sepsis in posttransplant

patients; endoscopic band ligation, surgery or TIPS is better
suited for these patients,

Prophylactic therapy for patients with esophageal varices to
prevent the first variceal hemorrhage is still evolving. Endoscopic
sclerotherapy  for prophylaxis is only indicated in selected
patients with a high risk of bleeding. The role of band ligation in
prophylactic therapy has not yet been defined. Treatment with
beta-blockers appears to provide safe and effective prophylaxis.
However, the fundamental problem in this field stll is our
inability 1o reliably identify patients at high risk of bleeding from
esophageal varices.
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case series suggest that sclerotherapy with

TABLE 4 cyanoacrylate is effective in achieving acute
. d . hemostasis and ultimate variceal obliteration in
Ligation Versus Sclerotherapy for Bleeding Esophageal | patients with bleeding gastric varices”>*. A
Varices-Technical Efficacy and Complications combination of paravariceal and intravariceal
injection of absolute ethanol also appears to be

LIGATION® SCLERGTHERABY effective!'”, This technique produces an acute

hemostasis rate of 66% and variceal obliteration

TECHNICAL EFFICACY rates of 94% for gastric varices in the lesser

. i - a curvature  and  40%  for fundal gastric
Yerpeal ebiiteration _ 7% 68% varices""".No prospective randomized study of
Treatment sessions for variceal 36 5.5 these endoscopic techniques has vet been
Time to variceal abliteration 44 68 published.

. . A preliminary report suggested that band
Variceal recurrence 34% 29% ligation and detachable snares were also
COMPLICATION effective in treating gastric varices''*.

. Overall, endoscopic control  of gastric
a, o,
Esophagea.l Sticilre 0 1% variceal bleeding has been reported only in case
Treatment-induced ulcer 3% 6% series. The most promising techniques are
Pulmonary infection 1% 5% sclerotherapy  with  either cyanoacrylate or
. L . . cthanol. Prospective randomized comparison of
Bacterial peritonitis 4% 6% these techniques and comparison of these
Esophageal perforation 0.7% 0% techniques  with  other therapies such as
Death due to complications 19 3% somatostatin, surgery or TIPS are needed.
Overall complications 5% 24% sumgé\;g_g‘;ﬁlgg.;u RE
* Data pooled from references 70-78 )
Variceal hemorrhage has been a challenging

technique is likely a mare cost-cffective treatment than
sclerotherapy in the long-term management of patients with
variceal bleeding.

Summary

Endoscopic therapies have been established as an important
treatment to prevent recurrent variceal bleeding. Sclerotherapy
has been studied extensively since the 19705, It is better than
supportive therapy alone in the reduction of long-term rebleeding
and mortality in patients with variceal bleeding. Although
portosysiemic shunts created by either surgical or transjugular
means provide even better control of rebleeding when compared
with sclerotherapy, patients with shunt placement will face an
increased risk of encephalopathy. and their overall survival is not
improved. This may be changed by the application of narrow-
lumen-H-shunts,

Although sclerotherapy is slightly better than beta-Blockers
in the prevention of recurrent bleeding, its efficacy in this respeet
may be inferior to treatment with beta-blockers plus vasodilators,
For long-term therapy, band ligation's efficacy and safety profile
have consistently surpassed sclerotherapy. Band ligation is now
the endoscopic treatment of first choice for long-term prevention
of recurrent variceal bleeding.

Gastric Varices

The natural history and optimal treatment of gastric variceal
bleeding are not well defined. Standard sclerotherapy has been
disappointingly ineffective in treating acute bleeding from gastric
varices™, In addition, the large number of collaterals associated
with gastric varices make it more difficult 1o completely
obliterate the variceal channels. Consequently, slerotherapy is
incffective in preventing recurrent hemorrhage. And finally,
ulcerations at the injection site seem to be more severe compared
with those seen with esophageal variceal sclerotherapy. However,
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clinical problem. The resurgence and refinement
of endoscopic therapies have provided further insight into the
natural history of esophageal varices and have improved the
overall management of this problem. Endoscopic variceal band
ligation has surpassed sclerotherapy as the endoscopic treatment
of choice 1n most ¢linical setting with the exception of emergency
treatment and the use of sclerotherapy in developing Countries.

For patients with actively bleeding esophageal varices,
emergency  variceal ligation and sclerotherapy are equally
cffective in achieving acute hemostasis. In torrential bleeding,
sclerotherapy is still easier to perform than band ligation.
Addition of octreotide infusion in the treatment plan may increase
the overall efficacy of both band ligation and sclerotherapy.
However, these two techniques are not very effective in stopping
bleeding from fundal gastric varices, Endoscopic injection of
cyanoacrylate or ethanol are promising endoscopic techniques for
hleeding gastric varices. The overall efficacy and safety of these
techniques have yet to be defined. Use of detachable snares or
clipping devices also may be valuable complementary endoscopy
treatments for large gastric and esophageal varices. Surgery
and/or TIPS, which has the potential to stop bleeding from
esophagedl and gastric varices, as well as bleeding from portal
hypertensive gastropathy permanently, may serve as asalvage
procedure for patients who continue to bleed despite
sclerotherapy or band ligation.

For long-term treatment, band ligation is superior to
sclerotherapy in terms of reduction in rebleeding and mortality
rates, number of endoscopic treatments and time required to
achieve variceal obliteration, and the overall complication rate.
The multiband ligators further improve the technical efficiency of
the procedure. The safety profile of these devices needs to be
determined. Cost-effectiveness analyses comparing band ligation
with pharmacologic therapies, surgery. TIPS, or combination of
these treatments are needed to better define the most appropriate
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significantly lower than the 70% to 80% rate in the control
groups. This effect however, was usually not evident until
variceal obliteration or wall sclerosis had been achieved, usually
in 1 to 3 month.

Sclerotherapy versus surgical therapy.

Long-term sclerotherapy has been compared with distal
spenorenal shunt sur%cr_\_in four studies'™™ ™ and to portacaval
shunt in two studies™ . Only in one study was the surgical
shunt performed shortly after the index bleed®. In all the other
studies, surgery was performed at least 10 days afier the index
bleed. The rebleeding rates of 3 %0 to 20% in the surgery groups
were  significantly better than the 40% to 50 % rates in the
sclerotherapy groups in all of these studies. However, the surgery
groups had an encephalopathy rate of 16%, which was twice the
rate  observed in the sclerotherapy groups. The long-term
mortality rates were not significantly different between the
sclerotherapy and the surgery groups in four of the studies® "7
™). The late result of Rikkers and colleagues, however. suggested
that mortality was reduced in the surgery group “". In contrast,
Henderson and colleagues™ reported a decrease in long-term
mortality in the sclerotherapy group. They suggested that rescue
shunt surgeries, which were performed in over half of the patients
in the sclerotherapy group. was the reason for the improved
survival rate. However, metanalysis of these studies did not show
any difference in mortality between sclerotherapy and shunt
surgery'®,

When compared with mesocaval shunt or esophageal
transection with gastric devascularization, sclerotherapy resulted
in similar rebleeding  and long-term  mortality rates'™").
However, in a prospective investigation our group could
demonstrate that small lumen mesocaval interposition shunting
achieves portal decompression, preserves hepatopedal flow, has a
low incidence of shunt thrombesis, prevents recurrent variceal
bleeding, is not associated with significant postoperative
encephalopathy, has a hospital mortality of only 3% and a six
year life expectancy of 80% when it was performed in Child-A-
and B-Patients with sclerotherapy failure™”

Sclerotherapy versus radiographic therapy.
Transjugular intrahepatic portosystemic shunt (TIPS) has
been established as a safe tcchniq}uc for control of bleeding from
esophageal and gastric varices' ™" TIPS is effective in salvaging
patients with acute variceal bleeding in whom emergency
sclerotherapy failed. The results of eight randomized trials
comparing the long-term efficacy of sclerotherapy versus TIPS
have been reported' ™'*”. Although four of these reports are still
in abstract form (preventing analysis of details). signilicant
reduction in the average rebleeding rates by TIPS (20%) as
compared with sclerotherapy (40%) is quite evident. However,
similar to portacaval shunt, TIPS is associated with a 30% 10 40%
rate of encephalopathy. This is significantly higher than the 10%
to 15% rate seen in patients treated by sclerotherapy. During the
follow-up period. ranging from 12 to 33 months in these trials, no
consisient difference in the long-term survival in patients tréated
by TIPS or sclerotherapy was reported. Stent occlusion, which
occurs at arate of 31% at | year and 47% at 2 years, may lead to
recurrence of significant portal hypertension of up 1o 90% at 2
years(108, 109). This problem will ultimately affect the long-term
efficacy of TIPS. Final comparison of TIPS with sclerotherapy
awaits completion of these studies with a longer follow-up period
and quality of life analysis comparing the impact of
encephalopathy and recurrent bleeding. - Studies comparing TIPS
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with shunts with one exception which favors significantly the H-
Shunt are backing.

Sclerotherapy versus pharmacologic
therapy.

Long-term sclerotherapy was compared with propranolol in
nine studies'' """, Most of the patients in these studies were in
the Child class A or B categories. The rebleeding rates were
slightly lower in  the sclerotherapy groups in most of these
studies, and metaanalysis of these trials suggested a significant
reduction in rebleed by sclerotherapy when compared with
propranolol. However, significant statistical heterogeneity
prevents definitive conclusions regarding comparisons of
sclerotherapy and propranolol®. In all of these studies, long-
term survival rates were similar between the sclerotherapy and
the propranolol groups. Overall, sclerotherapy may not be clearly
better  than long-term beta-blocker therapy because sclerotherapy
hus a significantly higher complication rate.

Because sclerotherapy’s ability to reduce the rebleeding rate
is only evident after varices are obliterated, addition of beta-
blockers prior to variceal obliteration is lhoug'lt to be potentially
beneficial and investigated in ten studies"'™ " However, this
conclusion was again marred by significant data heterogencity
and could not be proved by a metaanalysis®®”.

Sclerotherapy  plus  propranolol was compared with
propranolol alone in two studies”"*” '™ Pooled data from these
two studies suggested that the combinauon therapy was better
than propranolol alone in preventing rebleeding and reducing
mortality.

Band ligation

The efficacy of variceal band ligation in controlling active
esophageal variceal bleeding and preventing recurrent bleeding
was initially demonstrated in an uncontrolled study by the Denver
group'. Nine prospective randomized trials comparing the
long-term efficacy of band ligation to sclerotherapy, six as full
article and three in abstract form, have been published L or K
(Table 2)7™ ™ In follow-up periods ranging from 5 to 11 months,
the average rebleeding rate in patients treated by band ligation in
these trials was 25%, whereas the rebleeding rate in the
sclerotherapy  patients was 40%. Metaanalysis of pooled data
from seven of these trials showed that this difference is
statistically significant'"’®. Recurrent bleeding due to varices or
treatment induced ulcers also was significantly decreased by band
ligation when compared with sclerotherapy.

Although only two of these trials reported significant
reduction in long-term mortality by band ligation when compared
with sclerotherapy, metaanalysis again confirmed that the ligation
groups average mortality rate of 22% indeed was better than the
sclerotherapy group. Deaths due to recurrent bleeding also are
decreased by band ligation' %,

Both band ligation and sclerotherapy were able to obliterate
varices in about 70% to 75% of these patients (Table 4). Band
ligation required only three to four treatment sessions to achieve
variceal obliteration, whereas sclerotherapy needed five to six
sessions.

In summuary, even though the follow-up periods in all of these
trials are less than 1 year, the superiority of band ligation over
sclerotherapy in the prevention of recurrent bleeding and
reduction of mortality rate is fairly well established. Becausc
band ligation requires fewer treatment sessions 1o achieve
variceal obliteration and has a lower complication rate, this
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TABLE 3
Short-Term Sclerotherapy for Esophageal Variceal Bleeding
ACUTE DEATHS DUE
Ai:_‘::; (?:i:) N TREATMENT REB'{“;E}D'"G P MORTALITY P TO VARICEAL r
(%) BLEEDING (5)
Larson ™ 44 | Sclerotherapy 23 0.001 5 NS 25 NS
(1986) | 38 | Vasopressin = 53 13 10
Tamponade
Copenhagen %1 93 Sclerotherapy 37 NS 50 NS
(1984) | 94 | Tamponade % 30 50
vasopressin
Primignani *' 32 | Sclerotherapy 34 NS 22 NS 16 NS
(1995) | 26 | Sclerotherapy + N 38 27
Octreotide
Cello ® 32 | Sclerotherapy 25 <0.009 50 NS NA NA
(1987) | 32 | Portacaval shunt 19 56 0
Teres ® 19 | Sclerotherapy 26 <0.05 21 NS —
(1987) | 16 | Portacaval shunt 12 16 —_
Huizinga * 37 | Sclerotherapy 49 <0.001 24 NS NA NA
(1985) | 39 | Esophageal 25 33 0
Stapling
Teres * 12 | Sclerotherapy 50 NS 42 NS s
(1987) | 14 | Esophageal 43 57 _
Stapling
Burroughs * 50 | Sclerotherapy 25 <0.05 44 NS —
(1994) | 51 | Esophageal Fi 35 —
stapling

NS, not significant. NA, not available.

improve the shorl-term survival of patients bleeding from
csophageal varices, Shunt surgery, staple esophageal transection,
and sclerotherapy are comparably effective in high-risk patients.

Band ligation

Direct comparison of band oligation with other treatment
modalities in this acute short-term setting has not been reported.

Summary

Sclerotherapy and band ligation decrease the risk of acute
variceal rebleeding when compared with supportive medical
therapy. However, these two endoscopic therapies have no impact
on the short-term mortality of patients bleeding from esophageal
varices. In high-risk patients with poor liver function, even
though sclerotherapy is not as effective as surgical treatment in
prevenling acute rebleeding, the mortality rates are the same
regardless of the type of treatment received.

Long-Term Treatment to Prevent Recurrent

Variceal Bleeding

Patients who survive the first episode of variceal bleeding
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will likely develop recurrent bleeding and die. Untreated patients
in randomized control trials have rebleeding rates of 47% to 84%
and associated mortality rates of 20% to70% during a mean
follow-up period of 1 to 2 vears'®™. Many surgical,
pharmacologic, radiologic, and endoscopic therapies have been
tested in an attempt to change this natural course after variceal
bleeding.

Sclerotherapy versus supportive medical

therapy.

The results of eight controlled trials comparing long-term
sclerotherapy 1o supﬂponivc medical treatment have been
published ™ 766063 6%.96.88) Thege seven studies differ from cach
other with respect to the instrument used, the diagnosis and
severity of the patients underlying liver disease, and the therapies
offered for acute recurrent bleeding. Despite these differences, all
of these studies showed a significantly lower risk of recurrent
bleeding, especially bleeding from esophageal varices, in
patients treated with sclerotherapy. The recurrent bleeding rate
was 30% (o 50% in the sclerotherapy groups, which was
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suitable for prophylactic therapy. Three controlled
trials evaluating the role of pruphﬁy]acuc variceal
band ligation have been reported™™*¥. In a mean
follow-up period of 1 wear, paticnts who did not
receive any treatment had bleeding rates of 40% to
60%. Prophylactic band ligation significantly
reduced the bleeding rates to the range of 9% to
19%. The bleeding-related monality rates also
were reduced in the treatment group. However,
these observations need to be validated in patients
with potential bieeding rates of 30%.

Emergency Treatment of Acute
Variceal Bleeding

As many as one third of patients presenting
with variceal hemorrhage may have active
bleeding during the initial diagnostic endoscopy"”,
This group of patients has a high mortality rate
and large blood transfusion requirement. Initial : : :
resuscitative measures generally do not stop the a) Suuugn of the varix _
acute bleeding. Endoscopic therapy offers the b) mouting the balloon on the varix

Figure 1. Scheme of band ligation:

benefit of providing immediate hemostasis during ¢) the balloon is mouted and the varix ligated and thrombosed

the initial diagnostic endoscopy.
Sclerotherapy

Data from 10 controlled trials published - the first again by
our group®” and additionally by Stsderland from Stockholm®" -
as full articles comparing emergency sclerotherapy to either
tamponade alone. vasopressin with or without tamponade, and
vasopressin plus nitroglycerin, somatostatin, or octretide are
listed in Table 1.°*** In all of the studies, sclerotherapy was
used as the sole experimental emergency hemostatic therapy
when actively bleeding esophageal varices were found during the
initial diagnostic endoscopy. These procedures were performed
within 24 hours afier the patients were admitted to the hospital.
Metanalysis of these trials showed that sclerotherapy’s initial
hemostasis rate of approcimately 90% was significantly better
than no active therapy. balloon tamponade, or vasopressin'®”,
Sclerotherapy was probably equivalent to somatostatin and
octreotide in this aspect. These studies also demonstrated that
sclerotherapy was associated with a trend of reduction in
rebleeding and acute mortality rates. Early deaths due to
persistent or recurrent variceal bleeding appeared to be reduced
by sclerotherapy as well. However, these trends of improvement
did not reach statistical significance. Emergency sclerotherapy
did not have any impact on the overall long-term survival of these
patients.

Band ligation

Endoscopic band ligation is a effective as sclerotherapy in
controlling active esophageal variceal bleeding. Data from cight
randomized trials showed that both techniques achieved initial
hemostasis rates of about 86% to 89% (Table 2)™7. However, a
decrease in the endoscopic angle of view by the outer cylinder of
the ligation device increases the technical difficulty of the
procedure when the esophagus is filled with blood. In torrential
variceal bleeding, sclerotherapy is actually easier to perform than
band ligation™. Addition of octreotide infusion to patients being
treated with band ligation for acute bleeding apparently reduces
the acute rebleeding rate from 38% to 9% when compared with
treatment with band ligation alone'™. A trend toward improved
acute survival rate was also reported in this study. This
observation awaits confirmation.
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Summary

Emergency sclerotherapy sclerotherapy and band ligation can
be performed safely during the initial diagnostic endoscopy, and
they are equally efficacious. These endoscopic techniques
hemostatic effects also appear to last longer than those of
alternatives such as tamponade or vasoconstrictive agents.
Addition of octreotide may enhance the hemostatic effects of
both sclerotherapy and band ligation. However, slerotherapy or
band ligation is more difficults to perform as an emergency
procedure than as an elective procedure. Overall survival does not
appear lo be impaired if the initial hemorrhage is controlled by
other means as long as endoscopic therapies or other forms of
long-term trcatment are available in follow-up. If an experienced
endoscopist is not readily available, alternative approaches such
as somtostatin or octreotide are acceptable during the first 24
hours of variceal hemorrhage.

Short-Term Treatment During Initial
Hospitalization to Prevent Acute Recurrent
Variceal Bleeding

Two thirds of the patients with variceal bleeding stop
bleeding either spontancously or following treatment with
somatostatin vasopressin, or tamponade. However, up to 60% of
them may develop recurrent bleeding within I week after the
index episode of bleeding''®. This early rebleeding accounts for
most of the acute mortality, which ranges from 30% to 50% in
most series™. The objective of short-term endoscopic therapy
sessions during the initial hospitalization is to reduce this
rebleeding rate; one hopes that this therapy decreases the
mortality rate as well,

Sclerotherapy

Two or three sclerotherapy sessions are often performed
during the initial hospitalization as acute short-term therapy.
Prospective controlled comparison of this treatment strategy to
more traditional medical or surgical therapies is summarized in
Table 3%,

In summary, short-term sclerotherapy appears to be better
than supportive treatment for short-term hemostasis. It does not
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TABLE 2
Ligation Versus Sclerotherapy for Bleeding Esophageal Varices
Deaths
e | 0 | rmsmant | vt | [Pl |raiosams| |t | duete |
(Year) n/n (%) (%) Bleeding
Stiegmann ™ | 64 | Ligation 12/14 (86%) | NS 10 36 NS 28 5% |0.04
(1992) 85 | Sclerotherapy | 10113 (77%) 48 S 12%
Laine ™ 38 | Ligation 8/9 (89%) | NS 10 26 NS 11 8% NS
(1993) 39 | Sclerotherapy B/9 (89%) 44 15 8%
Gimson ' 54 | Ligation 19121 (81%) 11 30 <0.05 48 - NS
(1993) 49 | Sclerotherapy | 21/23 (92%) 53 63 -
Young ™ 10 | Ligation = g 20 NS 20° 20% | NS
(1983) 13 | Sclerotherapy - 38 31" 23%
Jensen ™ 39 | Ligation 10114 (71%) | NS - 31 NS 26" = NS
(1993) 37 | Sclerotherapy | 10/11 (91%) - 35 2¢4* -
Mund ™ 8 | Ligation 1/1 (100%) | NS 5 25 NS 25 125% | NS
(1983) 11 | Sclerotherapy | 2/2 (100%) 22 37 27%
Hou ™ 67 | Ligation 20/20 (100%) | NS 10 18 0009 21 0.003| 0% NS
(1995) 67 | Sclerotherapy | 14/16 (B7%) 42 16 6%
Lo” 61 | Ligation 18/19 (84%) | NS 10 33 <0.05 16 6% | 0.0t
(1995) 59 | Sclerotherapy | 1215 (B0%) 10 51 32 15%
Sarin ™® 47 | Ligation 4/5 (80%) | NS 85 6 <0.05 6 0% NS
(1995) 48 | Sclerctherapy | 6/7 (86%) 21 6 4%
* Data from Laine and Cook 2

published literature, this discussion will focus on data generated
by prospective randomized controlled trials. The efficacy of
endoscopic therapy on ectopic varices is primarily reported in
uncontrolled studies.

Esophageal Varices

Prophylactic Treatment to Prevent the First
Episode of variceal Bleeding

Sclerotherapy

The concept of prophylactic therapy to prevent the [irst
episode of wvariceal hemorrhage in patients with esophageal
varices is altraclive because of the high mortality rate associated
with cach bleeding episode. Prophylactic shunt surgery failed to
improve survival in these patients ® Y. The revival of
sclerotherapy has renewed an interest in prophylactic therapy
because sclerotherapy has been considered a less invasive
procedure associated with a lower rate of morbidity. Fourteen
trials — the first one was performed by our group - comparing
prophylactic sclerotherapy. to placebo have now been published
as full article’s in the English-language literature. Four studies
showed that prophylactic sclerotherapy reduces the risk of
variceal bleeding and improves survival'® *"*%) whereas the
other studies failed to demonstrate these beneficial effects™*,

In two metanalyses of data from 19 studies published either
as full articles in English or in abstract forms, the effectiveness of
prophylactis sclerotherapy remains undetermined. Although the
pooled data of these studies suggests the beneficial effect of
prophylactic sclerotherapy in reducing bleeding and mortality
rates, significant data heterogeneity renders the analysis
inconclusive”™. A potential minor source of heterogeneity is the
choice of sclerosant, with polidocanol being associated with a
beneficial result, while sodium tetradecyl sulfate produces
deleterious effects™™. However the major source of heterogeneity
among these trials is the study design’s ability to select patients
with high bleeding risk.

In summary. efficacy of prophylactic sclerotherapy can only
be demonstrated in patients with a potential bleeding rate of over
50% This has been shown by our group in two controlled
trial"®*). Reliable selection criteria for patients with this high
bleeding risk are large varices with cherry red spots and variceal
pressure over 12 mm HG, If the patient’s potential bleeding rate
is only around 30%, the complications of sclerotherapy are likely
to mask any of it beneficial effects.

Band ligation

Endoscopic band ligation of esophageal varices has a lower
complication rate than sclerotherapy and may therefore be more
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TABLE 1
Emergency Sclerotherapy for Actively Bleeding Esophageal Varices
HospiTaL
INITIAL DEATHS DUE
STuDY, FIRST REBLEEDING orR 1 Mo
N TREATMENT  |HEMOSTASIS| 7 P P | TOVARICEAL | P
AUTHOR (YEAR) (%) MORTALITY]
(%) BLEEDING (5)
(1%)
Gregory 44 | Sclerotherapy 91 <0.001 20 0.01| 23 0.04 30 NS
(1997) 43 Sham 60 51 49 62
Barsoum® | 50 | Sclerotherapy* 74 <0.01 26 [<0.01] 26 <0.05
(1982) 50 Tamponade | 42 58 42
Paquet *' 21 | Sclerotherapy 95 NS 20 NS 10 NS —
(1985) 22 [Tamponade 73 44 kY —
Moreto % 23 | Sclerotherapy 100 NS 17 |<0.05 30 NS 9 <0.05
(1988) 20 Tamponade 80 551 301t 30
Soderlund ® | 28 | Sclerotherapy + | 89 NS 57 NS | 28 NS 11 <0.05
(1985) Vasopressin
31 Vasopressin = 74 52 36 30
| Tamponade
Westaby ** 33 | Sclerotherapy 88 <0.05 31 NS 27 NS 9 <0.05
(1989) 31 | Vasopressin + 65 31§ 39§ 26
Nitroglycerin
Shields * 41 | Sclerotherapy 98 NS 17 NS 20 NS i
(1992) 39 Somatostatin a7 23 i —
Planas % 35 | Sclerotherapy 83 NS 17 NS 22 NS -
(1994) 35 Somatostatin 80 25 28 -
Sung ¥ 49 | Sclerotherapy 78 NS 18 NS | 41 NS 16 NS
(1993) 49 Octrotide 68 20 29 12
Besson *° 101 | Sclerotherapy 85 <0.05 12 NS 12 NS 8 NS
(1995) 98 | Sclerotherapy + 97 B 12 7
octreotide
* Rigid endoscopy under general anesthesia. 1 Selerotherapy used upon rebleeding.
t Actual number not listed in paper. * All received sclerotherapy 12 hours after randomization
NS, not significant.

(39-40)

second ligation is generally performed within a few centimeters  procedure time Fifteen to 30 minutes is usually required to

above the first ligation site.
In general, it is easier 1o ligate larger varices and more
difficult 1o treat varices that are less than 3 mm in diameter. An

average of 5 to 10 ligations are usually performed in the initial
session, with progressively decreasing numbers in subsequent
sessions. Because the original ligator has only onc preloaded
rubber ring. the endoscope must be removed for reloading and
then reinserted into the patients as many times as needed for
effective ligation in a given session. New ligator designs preload
multiple rubber rings onto the device. These multiple band
designs obviate the need of an overtube and may shorten
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complete all the ligations using the single band ligator. The
procedure time may be reduced to less than 10 minutes with a
multiband ligator. Follow-up ligation sessions are repeated
weekly until all the wvarices are obliterated. Three to four
treatment sessions are usually required.

EFFICACY

Endoscopic therapies have been used as emergency treatment
for initial hemostasis, as short-term and chronic trcatment to
prevent recurrent bleeding, and finally as prophylactic therapy to
prevent the first episode of bleeding from esophageal varices.
Although there are a large number of uncontrolled series in the
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In clinical practice, the choice of sclerosant has largely
remained a matter of personal preference and has been dependent
on the availability of the particular sclerosants in various
countries. In the United States, sodium morrhuate and sodium
tetradecyl have been the agents most widely used, Ethanolamine,
which is also available in the United States, has been used
exclusively in Great Britain  and South Africa. Polidocanol
(Aethoxyskerol) is the sclerosant of choice in Austria, Germany
and Japan. Several prospective randomized clinical comparisons
of these agents have been reported. Due to differences in study
design, these studies were unable to establish a single sclerosant
as the agent of choice. It is likely that any one of a large number
of sclerosants are equally effective.

Sodium morrhuate, sodium tetradecyl sulfate, ethanolamine,
or cthanol is usually injected directly into the varix. Depending
on the size of the varix, 0,5 to 2 mL of the selected sclerosant is
used in each injection. The total volume used per sclerotherapy
session is usually around 10 to 20 mL. Polidocanal, on the other
hand, is injected into the submucosa around the varix. Each time
0.5 to 1.5 mL is injected and 40 to 60 mL of polidocanal is used
per sclerotherapy session.

Soehendra and colleagues have pioneered the use of a liquid
tissue adhesive, isobutyl 2-cyanoacrylate, for intravariceal
injections into bleeding esophageal and gastric varices”™ This
liquid polymer solidifies instantly in blood and obliterates the
varix immediately. This adhesive plug sloughs off in a few
weeks, leaving a fibrotic scar at the injection site. Cyanoacrylate
is diluted with lipiodol (0.5:0,8 mL) prior to injection in order to
prevent the adhesive from hardening too fast and to allow
fluoroscopic monitoring. The biopsy channel and tip of the
endoscope should be treated with silicon il to prevent sticking of
cyanoacrylate to the instrument. A single 0,5-mL dose of this
solution is injected intravascularly into cach esophageal variceal
channel through a regular sclerotherapy needle. Two to three
injections of 0.5 mL each are often required for large varices in
the gastric fundus. After cach injection of 0,5 mL of the
cyanoacrylate solution, the sclerotherapy needle must be
thoroughly rinsed with distilled water. Sclerotherapy with
cyanoacrylate has an almost 100% initial hemostasis rate for both
esophageal and gastric variceal bleeding®". However, using
cyanoacrylate alone as a sclerosant for esophageal varices is
associated with a high recurrent bleeding rate of 30% 1o 40%.
Injection Site

As alluded to in the previous section, there are also
differences in opinion regarding the correct t'rg}'cction site.
Intravariceal injection was the first method described” and is still
used by most endoscopists around the world, especially in the
United States and Great Britain. Injection is performed initially at
the bleeding site. All the variceal channels are then injected at the
bottom of the varix, which is usually located at or just below the
gastroesophageal junction, Finally, the variceal channels are
injected again 3 to 5 cm proximally. Cyanoacrylate must be
injected directly into the varix. Inadvertent injection of this
chemical into surrounding tissue will cause severe ulceration.

Other endoscopists inject the sclerosant alongside the varix or
paravariceally. This technigue is based on the work of Wodak

(6. 7, 16, 34, 61) _ . 3t P
and our group who advocated the preservation of
esophageal varices, which we consider to be essential collaterals
for decompressing portal hypertension The aim of paravariceal
injection is to create a layer of fibrosis covering the varceal
channels. Injections are performed starting at the cardia and
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repeated 3 1o 3 times. producing a helical arrangement of wheals
as the endoscope is withdrawn. The injections are limited to the
distal esophagus unless there is a more proximal bleeding site.
Sclerotherapy Schedule

Sclerotherapy, as a long-term treatment, requires repeated
injection sessions to achieve obliteration of varices. Despite the
popularity of the procedure since the 19705, no uniform follow-
up scleratherapy schedule has emerged. After the initial
treatment, subsequent sclerotherapy sessions have been scheduled
at various intervals, ranging from a few days to a few weeks®®

Because ulcerations appear to be inevitable with current
sclerotherapy techniques, it is reasonable 10 recommend that
folow-up sessions be performed no more frequently than once a
week. After the varices are obliterated, most endoscopists
perform follow-up endoscopies every 3 to 6 month. If varices
recur, sclerotherapy should be reinstituted according to the initial
treatment schedule until they are obliterated once again,
Summary

Although the concept of endoscopic sclerotherapy for varices
appears to be straightforward, the clinical practice of the
technique has not been standardized. The overall importance of
the multiple technical variables outlined above is not well
understood. Many investigators believe that these factors are of
secondary importance when compared with the patient’s overall
clinical status at the time of sclerotherapy™" **),

The sclerotherapy patient should usually anticipate a long-
term treatment program. In Europe. the patient will probably
undergo  two to four sclerotherapy sessions during the index
hospitalization for an acute episode of variceal hemorrhage. Two
to three subsequent sessions will be performed in the following 4
to 8 weeks before the variceal channcls are obliterated or
protected by scar tissue. The patient will return for follow-up
endoscopies every 3 to 6 months. presumahly for the rest of his or
her life, because esophageal varices recur in up to 60% of these
patients®* . In case of sclerotherapy failure (two recurrent
bleedings in spite of regular and effective sc!emzheraFy) the
indications for surgery or TIPS should be discussed®: %1%,

Band Ligation

The concept of endoscopic variceal ligation is an extension of
the widely used band ligation technique for hemorrhoids. This
technique was designed with the intention of reducing the
complications assaciated with endoscopic sclerotherapy.

Stiegmann and colleagues designed the first commercially
available variceal band ligator®. It consists of a housing eylinder
that can be mounted onto the tip of most flexible endoscopes.
Inside this housing cylinder is a banding cylinder with one
preloaded rubber O ring on its distal end. The banding cylinder
can slide inside the housing cylinder to release the rubber ring.
This sliding mechanism is operated by pulling a trip wire that is
attached to the banding cylinder by a special notch and inserted
through the biopsy channel of the endoscope. During the ligation
process, the target variceal channel is drawn into the ligator's
chamber by suction applied through the endoscope. The rubber
ring, once released, ensnares the variceal pedicle (Fig. 3). For
variceal channels that are actively bleeding, ligations are started
at or near the bleeding sites. For nonbleeding channels, the
process should be started at or just below the gastroesophageal
Junction and proceed cephalad. For most small varices, one
ligation at the distal esophagus is adequate. For larger varices, a
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to 30% in patients with extrahepatic portal hypertension.
Gastric Varices
In patients with portal hypertension, pastric varices are
predominantly supplied by dilated shon ¥,aﬂric veins and are
frequently found with esophageal varices'”'. Gastric varices may
form as result of increased resistance to cephalad flow through
the palisade zone at the gastroesophageal junction in these
patients''*’. Isolated gastric varices are found in patients with
splenic vein thrombosis™.

Gastric varices may be more difficult to identify at endoscopy
because they are generally situated deeper than esophageal
varices and may resemble rugal folds. In acutely bleeding
patients, the fundus is frequently obscured by a pool of blood,
and small gastric varices may not be easily detected.

In much of the literature, gastric varices are reported together
with esophageal varices rather than as a separate entity.
Therefore, the incidence. frequency of bleeding, and natural
history of gastric varices have not been defined precisely
Incidence rates of 2% to 100% have been reported in patients
with portal hypertension and cirrhosis''". About 80% of gastric
varices are associated with esophageal varices and can be seen
extending from the gastroesophageal junction. Among these
gastroesophageal varices. about 75% extend along the lesser
curvature and 25% extend toward the fundus. Fundal varices
bleed more often than do varices in the lesser curvature and have
a higher mortality rate associated with them. Overall, gastric
varices may have lower bleeding risk than esophageal varices, but
the associated mortality rate is higher'". Bleeding gastric varices
present a therapeutic challenge because they are part ol an
extensive collateral network, making hemostasis and ultimate
obliteration difficult®,

Duodenal Varices

Aside from esophagogastric varices, duodenal varices are on
of the morc commonly reported digestive tract varices in portal
hypertension. The incidence of these varices is not known, but
duodenal varices represented one third of the bleeding ectopic
varices reported by Lebrec and Benhamou™”. These varices may
be less likely to rupture because they are found deeper in the gut
wall than esophageal varices. Duodenal varices are found more
often in individuals with extrahepatic portal hypertension, where
the varices serve to bypass the obstructed segment.

Patients with bleeding duodenal varices commonly present
with hematemesis or melena. During emergency endoscopy,
these varices may be difficult to identify, and concomitant
esophagogastric varices that are more readily visualized may be
assumed to be the source of bleeding. Angiography or dynamic
computed tomography scan may be needed to confirm the

diagnosis™”,
TECHNIQUES

Sclerotherapy

Although sclerotherapy has gained wide acceptance since ils
re-intervention by our group in the 1970s®” around the world
since the early 1980s, no uniform technique is practiced by all
endoscopists. There is considerable variation in the choice of
endoscopes, needles, sclerosants, injection sites, treatment
schedules, and accessories used by individual endoscopists.

Endoscope

During the initial resurgence of sclerotherapy, the patient was
given general anesthesia and the rigid endoscope was used to
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Figure 2: The layers t{HL‘ins at the human distal oesophaguw
(From Kitano et al1986"")

perform the procedure. Enthusiasts of the rigid endoscope have
reported  excellent results with this instrument™ %, but the ease
of use and the lower complication rate associated with the
flexible endoscope more than offset any theoretical advantage of
the rigid endoscope®".

The flexible endoscope is currently the instrument of choice
in both emergency and elective sclerotherapy. The intravenous
sedation used for endoscopy with flexible instruments is safer for
patients with poor liver function than is the general ancsthesia
required for endoscopy with rigid esophagoscopes. The judicious
use of endotracheal intubation is recommended only during
emergency sclerotherapy to prevent aspiration in patients with
active variceal bleeding. The procedure can be performed on an
outpatient basis during chronic maintenance sessions.

Sclerosants

Many sclerosants or combinations of these agents have been
used for variceal sclerotherapy. Selection of these agents has
largely been extrapolated from experiences with sclerosis of
varicosities in the lower extremities or hemorrhoids. Many
investigators believe that the ideal sclerosant should first induce
rapid thrombosis to provide acute hemostasis, followed by
fibrosis of the variceal channel with minimal damage to the
surrounding esophageal tissue and with minimal systemic side
effects. Our group argue that it is necessary to protect the
pathophysiological collaterals and circulation by attempting
preferably paravariceal injections'® ™ 1%

Agents that have been tested fall into two major categories:
the physical irritants such as the fatty acids (e.g., sodium
morrhuate, ethanolamine oleate, polidocanol) and the dehydrating
compounds such as the alkyl salt sodium tetradecyl sulfate,
cthanol, hypertonic glucose, and 3% phenol. Cefazolin, quinine,
and topical bovine thrombin also have been tried empirically. In a
canine model, all of these agents produced acute hemostasis rates
of 98% to 100% For variceal obliteration, 1,5 sodium tetradecyl
sulfate, 5% sodium morrhuate, and a combination of 1%
tetradecyl plus 32% ethanol and saline (TES) produced the best
result. Among these three agents, the TES solution had the lowest
ulceration rate of 10%.
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Figure 1: Radiograph of the venous zones inthe human
gastrooesophageal junction (GZ, gastric mnel;l!"f_.p;tl:smlc
zone, TZ, truncal zone) from Vianna et al 1987""

trunks. The dilated deep intrinsic veins displace the superficial
venous plexus and assume a subepithelial position. These are the

tortuous, large variceal trunks seen at endoscopy'”. Dilatation of

the intraepithelial veins result in the endoscopically recognizable
cherry-red spots, red wale markings, or varices upon varices'' ™'
The dilatation and increased pressurc in the perforating zone
influence blood to flow caudally into the palisade zone. The
palisade zone, however, also must accommodate the increased
gastrosplenic  blood flow associated with portal hypertension
Consequently, blood flow in the palisade zone is more turbulent
in patients with portal hypertension. High pressures and turbulent

flow in superficially located dilated vessels in the distal 5 cm of

the esophagus (i.c., the palisade an perforating zones) contribute
to the likelihood of rupture of these varices.

The current practice of endoscopic therapy for variceal
bleeding is directed at obliterating the varices of the distal
esophagus and gastroesophageal junction, or protecting them by
fibrous tissue. which are most likely to bleed. This is
accomplished by injecting the sclerosant in or around the varices
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to cause thrombosis of these channels and mucosal fibrosis
around them, or by ligation of these variceal channels with
endoscopically applied rubber bands. In patients who respond to
sclerotherapy, the incompetent perforating veins that connect the
intrinsic venous trunks to the periesophageal veins also
disappear'’'”. Treatment failure is associated with persistent
patency of these perforating veins. The mechanism for
obliteration of these perforating veins by sclerotherapy is unclear,
and the method to improve the treatment success rate has not yet
been delineated.

NATURAL HISTORY OF VARICEAL BLEEDING

Esophageal Varices

I'he finding of esophageal varices in cirrhotic patients carries
a grim prognosis’™. 1t is esumated that 30% to 50% of these
patients will bleed from their varices at some time in their lives.
Factors that can predict which patient will bleed and when this
event will occur have not been fully elucidated. The magnitude of
the elevation of portal pressure appears predictive in that patients
whose portal pressure is above 10 to 12 mm Hg have an increased
risk of bleeding compared with those whose portal pressures are
below this level"™. An elevation in portal pressure does not
necessarily mean that the pressure in esophageal varices is also
high, however because individual patients may differ in the type
and degree of collateral circulation™™”. Red color signs. varices on
varices and teleangiectasias (i.c., cherry-red spots, red wale
markings, or hematocystic spots) and blue varices, which may
indicate thin overlying mucosa, have been associated with a
history of variceal bleeding"* ' This relationship is still
debatable. Large varices are associated with an increased
likelihood of variceal hemorrhage. An average of 30%, and as
many as 83%, of patients who have large varices bleed from them
in the 25 month following their discovery''® o]

When bleeding from esophageal varices occurs, it usually
stops spontaneously, at least temporarily, in up to two thirds of
patients”*. Still, 30% to 40% of these patients are at risk for
rebleeding within 2 to 3 days"", and 60% rebleed within |
week!'* ). Mortality in the first week following the index bleed
hovers around 25% with rebleeding and liver failure accounting
for most of the death**

Most studies have found a correlation betwesn the extent of
liver failure in patients with bleeding esophageal varices, as
expressed by the Child classification, and mortality” Survival
statistics are best for patients with minimal liver dysfunction
(Child group A) and worst for the sickest patients (Child group
C). For Child group C patients, the 1-month mortality rate is
greater than 45%, the 1-year mortality rate is 65 %, and the 2 year
mortality rate is 77%. Early rebleeding may be an overt reflection
of the degree of liver failure and has been correlated with death
within 30 days

Graham and Smith have shown that the bleeding-associated
mortality rate is highest in the first days to weeks after the
variceal bleed and returns to bascline by 3 to 4 month"®.
I'herefore, therapeutic interventions likely to have the most
influence on survival if introduced carly in the period following
the bleeding
Extraesophageal Varices

Extraesophageal or ectopic varices have heen found at almost
all levels of the gastrointestinal tract, as well as in the
peritoneum, biliary tree, and genitourinary tract, Ectopic varices
are found in the range of 1% to 3% in cirrhotic patients and 20%
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