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Abstract

Background: Endoscopic injection sclerotherapy (EIS) is one of the most commonly applied techniques in the
treatment of patients with esophageal varices (EV) bleeding. However, the role of EIS in the long-term management
of patients with EV bleeding remains controversial. We conducted a retrospective 30-year survey of EIS in patients
with EV bleeding.

Patients and Methods: Sclerosant with radiological contrast agent was endoscopically injected into the distal EV
under fluoroscopic observation. The endpoint of injection was to fill the EV, including the supplying venous complex,
which comprises the left and the short gastric veins.

Results: Of the 367 patients reviewed, 350 had liver cirrhosis and 17 had idiopathic portal hypertension. The
Child-Pugh classification was A in 92 patients, B in 121, and C in 154. Fifty-seven patients had hepatocellular
carcinoma (HCC) at the initial EIS. The primary successful hemostasis rate was 95.5%. The numbers of re-bleeding
EV episodes were 61 at 0 to 1 year, 34 at 1 to 3 years, 21 at 3 to 6 years, 2 at 6 to 9 years, and 0 over 10 years
from the initial EIS intervention. EV was eradicated in 87% of patients and re-bleeding EV was markedly reduced
after eradication of EV. Complications were generally mild, serious events were rare after 2000, included renal
failure (3.3%), liver failure (3.3%), and esophageal stricture, and shock (1.6%), esophageal ulcer bleeding (1.6%).
The causes of death were established in 278 patients, included liver failure (51.8%), HCC (20.9%), bleeding EV
(7.9%), and procedure-related mortality (4.3%). The median survival time for all patients was 3.3 years, while 1-, 10-,
20-, and 30-year cumulative survival rates were 72.8%, 7.8%, 3.2%, and 3.2%, respectively.

Conclusion: Our EIS treatment for bleeding EV was effective in reducing bleeding death over the long term.

L

Improved survival requires amelioration of liver function and control of HCC.
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Introduction

Endoscopic injection sclerotherapy (EIS), introduced in 1939 by
Crafood and Frencker [1] has had a high success rate in controlling
bleeding of esophageal varices (EV) and has become established
worldwide as the recommended treatment in the management of
patients with EV bleeding. In contrast, the EIS technique differs
among users, leading to non-uniformity of results. In addition, its role
in the long-term management of patients after bleeding EV remains
controversial. However, follow-up in most previous reports has not
exceeded 12 years [2-4].

We have previously reported an 11-year survey of safety and
efficacy of radiologically guided EIS for EV [4]. At that time, we did
not introduce endoscopic variceal ligation (EVL) in the treatment of
bleeding EV. EVL has been undertaken for patients with active variceal
bleeding or with severe underlying liver disease since 2000. This paper
presents the documented results of a 30-year analysis of our technique,
the results of determination of the efficacy, complications, and
survival.

Patients and Methods

Patients

Between April 1982 and August 2013, a total of 411 patients with
bleeding EV underwent EIS at the Department of Gastroenterology,
National Hospital Organization, Nagoya Medical Centre. Among
these 411 patients, 44 were excluded from this study because analysis
of follow-up data was not possible. The remaining 367 patients were
included for analyses. One hundred and eighty-two patients who
underwent EIS within 24 hours of the bleeding EV were classified as
Emergent treatment group, while 185 patients who were treated 24
hours after bleeding EV were classified as Elective treatment group.

Methods

EIS was done with a forward-view fiberoptic endoscope and video
endoscope (Olympus, Tokyo, Japan). As a sclerosant for EIS, a 2%
sodium tetradecyl sulphate was used from 1982 to 1996, [4] and a 5%
ethanolamine oleate (EOI) since 1997. After the balloon, which was
attached to an endoscope was inflated to prevent the scleroant from
flowing out of the varices, sclerosant with radiological contrast agent
was endoscopically injected into the distal EV with the aid of a 23-
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gauge needle. Needle venepuncture was done carefully to avoid
injection into the tunica muscularis. If the sclerosant leaked into the
tissues, the injection at that site was immediately halted, and
proceeded with injection into other varices. The flow of the sclerosant
was monitored via a fluoroscope. The endpoint of the treatment was
just to fill the EV including the supplying venous complex, which
comprised the left and the short gastric veins with sclerosant (Figure
1). The amount of 5% EOI injected varied according to the status of
EV, but the maximum dose was 20 ml at one EIS session.

Figure 1: X-ray varicography images obtained in a representative
patient during EIS intervention.

On the day following the treatment, we assessed the side effects of
treatment by conducting a blood biochemistry analysis, chest
radiograph, and urine test. One week later, endoscopy was done to
observe the EV. Additional EIS was undertaken to treat residual
varices that were detected within 2 weeks. In patients with endoscopic
eradication of EV, follow-up endoscopy was undertaken every 6
months. Whenever EV recurred, additional EIS was undertaken.
Further, to eliminate the remaining EV and dilated veins with red
color sign indicating possible haemorrage, a 25-gauge needle was used
for intra-variceal injection of 5% EOL

Since 2000, [5] EVL has been performed for patients with active
bleeding EV by using selective banding method just for bleeding point,
and severe underlying liver disease by using spiral banding method
from the esophageal-gastric junction. Additional radiologically guided
EIS treatment was undertaken for patients with persisting EV after
EVL if they had an expected survival time of longer than 1 year.

Statistical analysis

Follow-up of patients was continued until death or up to 1 April
2014. Survival curves were plotted based on the Kaplan-Meier method
and compared by Wilcoxon and log-rank tests with differences
considered statistically significant at P<0.05.

Results

Patients’ demographic variables

The median survival follow-up time was 2.8 years, range 0.2-30.1
years. The clinical features of the 367 study patients are presented in
Table 1. There were 255 men with the median age 60 years, range, 19
to 87 years. Three hundred and fifty had liver cirrhosis (LC) and 17
had idiopathic portal hypertension (IPH). The Child-Pugh
classification (C-P class) was A in 92 patients, B in 121, and C in 154.
Hepatocellular carcinoma (HCC) was diagnosed at the time of the
initial EIS in 57 patients.

Emergency | Elective | Total %

No.of patients 182 185 367
60(29-87

Median age (range,yr) | 60(19-83) ) 60(19-87)
Male/female 139/43 116/69 255/112 69.5%/30.5%
Etiology of PHT
Cirrhosis 173 177 350 95.40%
Hepatitis B virus 12 26 38 10.40%
Hepatitis C virus 91 93 184 50.10%
Alcohol abuse 23 21 44 12.00%
PBC 3 12 15 4.10%
Unknown origin 44 25 69 18.80%
IPH 9 8 17 4.60%
Child-Pugh
classification
(A/BIC) 30/48/104 62/73/50 | 92/121/154 | 25%/33%/42%
HCC
Present 57 41 98 26.70%
Absent 125 144 269 73.30%

Table 1: Demographic variables of the patients included in this
investigation; PHT=Portal hypertension; PBC=primary biliary
cirrhosis; IPH=idiopathic portal hypertension.

Hemostasis and re-bleeding rates

The primary successful hemostasis rate for bleeding EV was 95.5%.
After the initial EIS treatment, EV was reduced to small or fine linear
lesions and was eradicated in 87.5% of the patients with 2 to 3
additional EIS procedures. The numbers of re-bleeding EV episodes
were 61 at 0 to 1 year, 34 at 1 to 3 years, 21 at 3 to 6 years, 2 at 6 to 9
years, and 0 at 10 years from the initial EIS treatment. Most often, re-
bleeding occurred in incompletely eradicated EV at 0 to 3 years and in
eradicated EV at 3 to 9 years. Re-bleeding in completely eradicated EV
were from scanty recurrent EV and dilated veins with red color sign.
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Five patients with splenomegaly underwent splenectomy due to re-
bleeding from the remaining EV that was incompletely eradicated after
repeated EIS. Twenty-four patients with eradicated varices or small
varices after repeated EIS developed GI haemorrhage including portal
hypertensive gastropathy in 12 patients, gastric variceal bleeding in 6,
rectal variceal bleeding in 3, duodenal variceal bleeding in 2, and
bleeding from the dilated, reddish veins of the small intestine in 1.
Peak GI haemorrhage occurred within 5 years after the initial EIS and
the only 1 case of small intestinal bleeding occurred after 12 years.

Complications

The main complications were shallow ulcers and chest pain at the
site of injection. All were mild and disappeared within 1 week. Serious

complications were rare and are summarized for before and after 2000
in Table 2. They were reduced after 2000 when EVL was introduced.
Thus esophageal stricture rate was 6.1% before 2000 and 2.5% after
2000, renal failure was 5.3% before and 3.3% after, esophageal ulcer
bleeding was 4.9% before and 1.6% after, pleural effusion was 4.1%
before and 0.8% after, shock was 5.3% before and 1.6% after, sepsis was
1.6% before and 0.0% after, pneumothorax was 0.8% before and 0.0%
after, intramural hematoma was 0.8% before and 0.0% after, and
cardiac tamponade was 0.4% and 0.0% after.

(1982-1999) (2000-2013)
Elective (n=121) Emergency (n=124) Total (n=245) Elective (n=64) | Emergency (n=58) Total (n=122)
Esophageal stricture 6(5.0%) 9(7.3%) 15(6.1%) 1(1.6%) 2(3.4%) 3(2.5%)
Renal failure 4(3.3%) 9(7.3%) 13(5.3%) 2(3.1%) 2(3.4%) 4(3.3%)
Esophageal ulcer bleeding 2(1.7%) 9(7.3%) 11(4.9%) 1(1.6%) 1(1.7%) 2(1.6%)
Pleural effusion 2(1.7%) 8(6.5%) 10(4.1%) 1(1.7%) 0(0.0%) 1(0.8%)
Liver failure 2(1.7%) 8(6.5%) 10(4.1%) 2(3.1%) 2(3.4%) 4(3.3%)
Shock 2(1.7%) 11(8.9%) 13(5.3%) 0(0.0%) 2(3.4%) 2(1.6%)
Portal vein thrombosis 1(0.8%) 3(3.2%) 4(1.6%) 0(0.0%) 1(1.7%) 1(0.8%)
Sepsis 1(0.8%) 3(3.2%) 4(1.6%) 0(0.0%) 0(0.0%) 0(0.0%)
Pneumonia 0(0.0%) 3(3.2%) 3(1.2%) 0(0.0%) 0(0.0%) 0(0.0%)
Lung abscess 0(0.0%) 3(3.2%) 3(1.2%) 0(0.0%) 1(1.7%) 1(0.8%)
Pneumothorax 0(0.0%) 2(1.6%) 2(0.8%) 0(0.0%) 0(0.0%) 0(0.0%)
Cardiac tamponade 0(0.0%) 1(0.8%) 1(0.4%) 0(0.0%) 0(0.0%) 0(0.0%)
shshSock 2(1.7%) 11(8.9%) 13(5.3%) 0(0.0%) 2(3.4%) 2(3.4%)

Table 2: List of serious complications

Causes of death

At the last follow-up day, 276 deaths were confirmed. Liver failure
was the main cause of death in 143 cases (51.8%), followed by HCC in
58 cases (20.9%), bleeding EV in 22 cases (7.9%). Procedure-related
mortality was found in 11 cases (4.0%), which included renal failure in
2 cases, portal vein thrombosis in 2, esophageal ulcer bleeding in 2,
shock in 2, abscess in 2, and cardiac tamponade in 1. Gastric
haemorrhage as cause of death was found in 5 cases (1.8%) included
severe portal hypertensive gastropathy in 3 and gastric variceal
bleeding in 2. Thirty-eight patients (13.7%) had miscellaneous causes
of death (Figure 2).

Complications

Gastric haemorrhage 4.3%

1.8%
n=5

n=11

Liver failure
51.8%

r

Variceal
bleeding
7.9%
n=22

n=144

Figure 2: Causes of death in 278 patients who did not survive.
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Survival time

The survival curve for all patients is shown in Figure 3. The median
survival time (MST) was
3.3 years and the survival rates were 72.8% (1 year), 7.8% (10 years),
and 3.2% (20 and 30 years, each). Six of the 12 patients who underwent
splenectomy before or after EIS survived for more than 10 years, and 3
of these 6 survived for more than 20 years. Figure 4 shows that survival
was significantly shorter among subjects with HCC (MST = 1.1 years)
than those without HCC (MST = 3.9 years, P<0.01). The patients in
whom HCC was kept under control after EIS survived for more than
10 years. When classified according to the C-P class, the MST of class
A, B, and C patients was 7.0 years, 4.6 years, and 0.8 years, respectively.
The survival time of class C subjects was significantly shorter than that
of other patients (Figure 5). Survival curves according to the etiology
of portal hypertension are shown in Figure 6. There was no significant
difference in MST among the liver cirrhosis groups: hepatitis B virus
(3.2 years); hepatitis C virus (2.7 years); alcohol abuse, (4.7 years); PBC
(5.3 years); and unknown causes (2.9 years). The patients in the IPH
group had a significantly longer MST (9.8 years) than those with liver
cirrhosis (Figure 3).

n=376

MST : 3.29 years

06 1YSR  728%
I0YSR  78%
20YSR 32%

30 YSR

32%

Overall survival rate (fraction)

0.0 = T T T T T T
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Figure 3: The cumulative survival curve for all patients after EIS.
YSR, year survival rate; MST, median survival time
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Figure 4: The cumulative survival curves after EIS in 98 patients
with and 269 patients without HCC
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Figure 5: The cumulative survival curves after EIS according to the
C-P class
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Figure 6: Cumulative survival curves after EIS according to the
etiology of portal hypertension

Discussion

Radiologically guided EIS with the combined use of a sclerosant and
radiographic contrast agent is not a new technique, was reported
previously as a strategy to insure intravariceal injection [6]. However,
to our knowledge, there is no report in which the combination was
injected just to fill the EV, including the supplying veins in Europe or
in the USA. We have previously reported on the therapeutic efficiency
of EIS in treating the supplying veins [4].

Similar data are reported by Takase et al. based on angiography [7].
Injecting the EV near the esophagogastric junction made it easier to
fill the supply vein with an amount less than 20 ml of 5% EOLS5)
Similarly, the endpoint of injection was achieved without limiting the
amount of sclerosant to avoid toxicity [4,5,8]. In the present study, the
successful primary hemostasis rate for EV bleeding was 95.5%. It was
difficult to control active bleeding EV in the terminal stage LC or HCC
as previously report [4], but the outcome was generally satisfactory
and EIS was emerging as a life-saving procedure for patients with EV
bleeding [8]. Re-bleeding episodes sometimes occurred from
incompletely eradicated EV within 1 year after the initial EIS.
Additional EIS treatment led to the complete eradication of EV
including the supplying venous complex, which eliminated the risk of
re-bleeding for a long time. A 25-gauge needle was convenient to stop
small EV from recurring again in completely eradicated EV. Re-
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bleeding rates decreased over time with no occurrences in patients
with longer than 10 years survival.

Serious complications have also been reported in association with
EIS treatment including several unintended punctures that affected
patients [2-5]. However, we found that overall, EIS with a reduced
number of procedures was mostly safe and was well-tolerated.
Radiologically guided EIS was used not only to obliterate the EV but
also to avoid complications. Most of the complications of the EIS
occurred in association with extra variceal injection. Thorough and
minimal needle puncture was essential to avoid serious complications
[5]. In particular, when pertained to esophageal ulcer bleeding, pleural
effusion, lung abscess, pneumothorax, intramural hematoma, cardiac
tamponade. Serious complications are more likely to occur at the
initial stage and in active bleeding cases. It is thought that most, if not
all serious complications can be avoided with good experience, skill, by
using smaller gauge needles when introducing EVL in active bleeding
cases. With these in mind, we have rarely experienced serious
complication since 2000. In this study, 2 patients died, one due to
renal failure and one due to portal vein thrombosis, both associated
with intravariceal injection of sclerosant. More importantly, our
technique involved gentle, and slow infusion to avoid unwanted
systemic infusion under fluoroscopic observation [5,9]. The inflated
balloon attached to the endoscope was another importnat feature in
our study to prevent the scleroant from flowing out of varices.

EVL has been widely used because of the ease of carrying out the
procedure and its minimal invasive effect on patients. EVL is an
appropriate procedure for active EV bleeding and for patients whose
condition is severe [5]. Following the introduction of EVL, serious
complications related to endoscopic therapy have been decreasing. It is
a simple local technique for variceal interruption without the need for
treating the supplying veins of EV. When EVL was used alone,
recurrence or worsening of EV over a short time period occurred in
our previously study [10]. Therefore, since 2000 we have continued
using our radiologically guided EIS for the patients with persisting EV
after EVL. Hitherto, a detailed long-term follow-up data on the
combination of EVL and EIS therapy has not been reported. We found
interesting outcomes in the management of variceal bleeding with this
combination therapy. Additionally, it appeared to be safe to combine
EVL with EIS, and this combination could reduce the dose of
sclerosant [5,10].

Extraesophagogastric variceal bleeding was found after EIS. The
angiographic study by Takase, et al. showed that repeated EIS for EV
might obliterate the coronary azygos system [6]. As a consequence of
disruption of this system, the increased portal venous blood flow may
induce a compensatory increase in flow through other post-systemic
collaterals and produce varices in the rectum [11], duodenum, etc.
[12,13]. Generally, EIS has been used in the treatment of these varices
[11-13]. It was reported that patients treated by repeated EIS for EV
must be diligently observed for development of extraesophagogastric
varices [11-13]. However, occurrence of extraesophagogastric variceal
bleeding in our study was rare and none was observed beyond 5 years
after the initial EIS.

During the long observation period in this survey, the main cause of
death in patients who underwent EIS for EV bleeding was liver failure,
followed by HCC. The IPH group did not have any serious risk for
HCC or for severe liver damage. Accordingly, their survival time was
significantly longer than in patients with liver cirrhosis. The survival
rate of patients with C-P class C was significantly shorter than those of
class A or B. We previously reported that multivariable analysis of

prognostic factors in the blood associated with severity of liver disease
in patients with gastric variceal bleeding after EIS including serum
total bilirubin (TB) level, prothrombin time (PT), and platelet (Plt)
count were significantly associated with survival time[14].
Thrombocytopenia accompanied by hypersplenism was a common
complication in patients with portal hypertension. Murata, et al. found
that promotion of liver regeneration was related to Pt count and that
thrombocytosis induced by splenectomy suppressed degeneration and
improved regeneration of liver cells experimentally [15,16].

Additionally, Murata, et al. showed that the C-P class score
significantly improved after splenectomy and serum levels of TB, PT,
and PIt count similarly improved in patients with liver cirrhosis [17].
Therefore, in patients with EV bleeding survived by EIS, splenectomy
might lead to long-term prognosis.

In conclusion, in this investigation, radiologically guided EIS for EV
bleeding appeared to be a safe procedure and provided good
hemostasis with a low rate of recurrence, even over the long term. Our
impression is that EVL followed by EIS should be recommended for
active EV bleeding and serious complications should be avoided in
patients with severe underlying liver disease. Further, for EIS
treatment to be effective in reducing bleeding EV death and improve
survival time, requires better liver function and control of HCC
complications.
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