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Abstract                                                                                                                                                  

Background: Surgical treatment of hemorrhagic complication in schistosomal periportal 

fibrosis is an esophagogastric devascularization procedure with splenectomy. To minimize the 

consequences of spleen absence, the use of subtotal splenectomy may be performed.        

Objective: To assess recurrent variceal bleeding after splenectomy in Sudanese patients with 

schistosomal periportal fibrosis.  
Patients and methods: 49 patients with schistosomal periportal fibrosis and previous history 

of upper digestive bleeding due to esophagogastric varices rupture underwent elective 

esophagogastric devascularization and splenectomy were retrospectively analyzed. Clinical, 

laboratory, and endoscopic data were assessed. The incidence, the clinical presentation, and 

predictive factors of this complication were also analyzed in these patients. Demographical data 

and duration of the disease were also recorded.                                                                                                                                                                                                                                                         

Results: Most of the patients studied (44 / 89.8%) were males; and the majority of the patients 

enrolled in this study (31 / 63.3%) were residing outside Khartoum State (Sudan). The age range 

of the patients reviewed was mainly 20-60 years; and most of the patients were laborers. 

Bleeding recurrence occurred in 24.7% of patients without statistical differences. In the follow-

up there was a normalization of anemia, leukopenia, thrombocytopenia, hyperbilirubinemia, and 

a prothrombin activity time. Rebleeding due to varices was more frequent after esophagogastric 

devascularization with splenectomy. The liver profile revealed normal values, and indirect 

hyperbilirubinemia was absent after esophagogastric devascularization with splenectomy 

(EGDS). The clinical assessment revealed that all the patients (100%) had a history of 

hematemesis for the first time. The liver size was normal in 43 cases (87.8%); and eight patients 

(16.3%) presented clinically with splenomegaly and variceal bleeding. As regards blood picture 
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there were significant changes in hemoglobin, platelet count (p = <0.001), prothrombin time     

(p = <0.05) and partial thromboplastin time (p = <0.01).                                                                                                                                                                                                                                                             

Conclusion: Devascularization provides satisfactory results. The EGDS procedure with 

postoperative endoscopic treatment led to good clinical results and avoided hemorrhagic 

recurrence in schistosomal patients. Variceal hemorrhagic recurrence may occur even when 

esophageal varices eradication is reached. 

Key words: Recurrent variceal bleeding, Splenectomy, Schistosomal periportal fibrosis.                                                                                                                                            

Introduction 

Esophagogastric devascularization splenectomy (EGDS) is the most performed operation for 

prophylaxis of esophageal varices bleeding recurrence in hepatosplenic schistosomiasis. Lower 

rebleeding rates are obtained through the association of postoperative endoscopic treatment; 

however, there is a dearth of studies showing long-term results. The EGDS procedure with 

postoperative endoscopic treatment led to good clinical results and avoided hemorrhagic 

recurrence in 75.3% of schistosomal patients. There was improvement of laboratory measures of 

hepatic function, as well as correction of hypersplenism. Variceal hemorrhagic recurrence may 

occur even when esophageal varices eradication is reached1.                                                                           

Portal vein thrombosis is the most frequent complication after esophagogastric devascularization 

and splenectomy for hepatosplenic schistosomiasis. Portal hypertension is a frequent event after 

esophagogastric devascularization and splenectomy, usually with benign outcome and low 

morbidity. Bleeding from esophageal varices is the major cause of death in patients with portal 

hypertension. Every effort must be done to stop active hematemesis by medical resuscitation and 

upper GIT endoscopy which is the primary diagnostic method. Mortality due to the first variceal 

bleeding is from 15%-25% while mortality thereafter is dependent on the Child's class. 

Endoscopic therapy is the mainstay of treating acute variceal bleeding; endoscopic treatment 

alone did not decrease the need for emergency surgery but rather delayed it until endoscopic 

sclero-therapy failure developed. Furthermore, a history of prior bleeding implies a very high 

risk for bleeding, which is determined by severity of liver disease, size of varices and alcohol 

abuse. Rebleeding and mortality rates in the first year are 60% and 30% respectively2.                                                                  

Several techniques are avail to control variceal hemorrhage including pharmacotherapy, balloon 

tamponade, endoscopic techniques and surgical intervention: splenectomy & devascularization 

or shunt surgery. Endoscopic sclerotherpay is an effective treatment for bleeding esophageal 

varices, but it is associated with significant complications. Endoscopic ligation, a new form of 

endoscopic treatment for bleeding varices, has been porn to be superior to sclerotherpay in adult 

patients with cirrhosis. Injection sclerotherpay has been used for a long time in the treatment of 

variceal bleeding. It is effective in controlling active bleeding and decreases the risk of varices at 

rebleeding. The ideal surgical procedure should effectively control bleeding and maintain liver  
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function with low rates of encephalopathy. Bleeding from gastric varices is difficult to control. 

Endoscopic management of bleeding and has a high mortality rate. Recently, newly developed 

treatments for this serious lesion have been used, but surgical intervention is still advocated by 

several studies3.                                                                                                                              

The long-term follow-up of patients with the severe form of schistosomiasis who had had 

elective surgical treatment for portal hypertension is to be clinically evaluated. Patients selected 

are those with esophagogastric devascularization and splenectomy. Patients are checked for 

recurrence of upper gastrointestinal tract bleeding that occurred after esophagogastric 

devascularization with splenectomy. Lethality is significantly higher after esophagogastric 

devascularization with splenectomy4.                                                                                                                             

This study, to our knowledge, will be the first to evaluate this problem in Sudan. It is of value to 

improve the medical care of patients suffering from recurrence of variceal bleeding. 

Patients and methods 

This was a case finding hospital-based, descriptive, retrospective, qualitative study. Target 

population were recurrent variceal bleeding after splenectomy in Sudanese patients with 

schistosomal periportal fibrosis at different ages and gender. Demographical and clinical data as 

well as investigations results were collected from patients’ records of various hospitals at 

Khartoum State (Sudan). Study duration was four months including the literature review, data 

collection, and data analysis.                                                                                                                                  

Sampling was a non-probability, purposive, convenience type technique; and data were selected 

on the basis of accessibility. Sample size was 49 recurrent variceal bleeding patients. Inclusion 

criteria were male and female adult patients with recurrent variceal bleeding. Exclusion criteria were 

all patients without recurrent variceal bleeding.                                                                                                    

Data analysis was performed by the Statistical Package for Social Sciences (SPSS) program 

(version 14). Data was analyzed by Microsoft Office XP (excel). Parametric data was expressed 

as mean ± SD, and non-parametric data was expressed as number and percentage of the total. 

Comparing the mean ± SD of 2 groups done using the student's test determining the extent that a 

single observed series of proportions differs from a theoretical or expected distribution was done 

using the Chi-square test. P-value (> 0.05) was considered non-significant. P-value (0.01) was 

considered highly significant.                                                                                            

Confidentiality of patients’ information was maintained. Approval of Sudan Medical 

Specialization Board to run the study was granted. Permission to collect the data from the 

patients’ records was obtained from the medical directors of the various hospitals selected to 

conduct the study.                                                                                                                                                                                      

Retrospective analysis was not only covering the incidence and predictive factors, but also the 

clinical, laboratory, endoscopic and sonography outcome of all patients studied. Demographical 

data were collected from all patients, i.e. name, gender, age, residence, and occupation. These 

patients were admitted to the gastrointestinal units of the various hospitals selected for the study 

during the period from 1982 until 2012. The patients had previous portal hypertension bleeding 
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due to schistosomiasis and were treated by elective esophagogastric devascularization procedure 

with splenectomy (EGDS). EGDS was carried out at various surgical centers in Khartoum, 

Omdurman, Khartoum North, Wad Madani, Abu Usher, Kosti, Kasala, and Al Hasahesa 

(Sudan). Past history of jaundice, ascites, lower limb edema, flopping tremors, and previous 

attacks of bleeding in the form of hematemesis, melena, or epistaxis was noted. Related physical 

examination data were recorded, e.g. liver size, spleen, and presence or absence of ascites. 

Investigations results collected from patients’ records were:                                                                                                 

a) Complete blood picture to detect anemia, leucopenia or thrombocytopenia.                                                             

b) Liver profile to assess AST, ALT, serum alkaline phosphatase, total serum bilirubin, total 

proteins, serum albumin, and serum albumin/globulin ratio.                                                                                                   

c) Coagulation profile to assess prothrombin time (PT) and International Normalized Ratio (INR)                                                                                                                                                                     

Radiological investigations noted were:                                                                                                                           

a) Ultrasonography of the abdomen to estimate the size of liver, spleen, portal vein thrombosis, 

biliary tree, and stage of periportal fibrosis (PPF).                                                                                                                    

b) Detection of ascites and its volume.                                                                                                                    

Endoscopic examinations data collected were:                                                                                                                    

a) Upper gastrointestinal tract endoscopy to assess the size and degree of esophageal varices and 

fundal varices.                                                                                                                                                                 

b) Gastroscopy.                                                                                                                                                              

The main criteria used for surgical indication was digestive hemorrhage due to gastroesophageal 

varices rupture. Such patients were subjected to esophagogastric devascularization with 

splenectomy (EGDS).                                                                                                                                                          

As per patients’ records, the operative procedure of devascularization and splenectomy started 

with general endotracheal anesthesia and a supra-umbilical midline incision. After abdominal 

exploration, the devascularization of the greater curvature of the stomach was performed by 

division of the vessels between two clamps and ligated. This was followed by individual ligation 

of the short gastric vessels. A safety ligature was applied in continuity to the splenic artery at the 

upper border of the pancreas. Splenectomy was then completed after ligation of the hilar vessels. 

Devascularization of the lesser curve of stomach was performed in two layers and clearing the 

lower 5-7 cm of the lower esophagus completed the devascularization procedure.  

Results      

49 recurrent variceal bleeding patients were evaluated in this retrospective study. Most of the 

patients studied (44 / 89.8%) were males; and only five patients (10.2%) were females. 

Furthermore, the majority of the patients enrolled in this context (31 / 63.3%) were residing 

outside Khartoum State; and 18 patients (36.7%) were residing in this State. All patients were 

members of tribes of northern Sudan; none of them was from Southern Sudan.                                                 

The age range of the patients reviewed was 20-75 years; with a mean age of 47.5 years; and most 

of them were farmers and general labourers. Five of them (10%) were house-wives; others were 

students (2 / 4.1%), and miscellaneous (merchants, teachers, and pensioners).   
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The mean follow-up was 116.4 months. Bleeding recurrence occurred in 24.7% of patients; 

however, this percentage was 14.6% when only variceal hemorrhage was considered. Bleeding 

recurrence occurred in four patients even after esophageal varices operation. In the late follow-up 

there was a normalization of anemia, leukopenia, thrombocytopenia, hyperbilirubinemia, and 

prothrombin time function. No clinical or laboratory hepatic insufficiency was observed. 

Recurrence of upper gastrointestinal tract bleeding occurred in 24.1% of the patients, without 

statistical differences among the three groups, however rebleeding due to varices was more 

frequent after esophagogastric devascularization with splenectomy. The liver profile revealed 

that the mean ± SD for total bilirubin, SGOT, SGPT, alkaline phosphatase, albumin were 4.05 ± 

3.4, 46.58 ± 14.15, 48.19 ± 8.28, 40.83 ± 7.26, 2.89 ± 0.70 respectively. Indirect 

hyperbilirubinemia was absent after esophagogastric devascularization with splenectomy. 

Esophagogastric devascularization with splenectomy was considered to be the best option.                       

The clinical assessment revealed that all the patients (100%) had a history of hematemesis for the 

first time. Three cases had a history of jaundice (13%), three patients had mild ascites (13%) 

controlled medically. Clinical evaluation revealed no mortality, however, rebleeding occurred in 

four cases (17.4%), two of them were moderate bleeding and the other two was mild bleeding in 

the form of melena. Twelve cases almost completely eradicated (52.2%). Ten of them were 

grade III and two were grade II esophageal varices.                                                                                               

In ten cases (20.4 %) the portal vein diameter was 13-15 mm wide; and in six cases (12.2 %) it 

was 15-18 mm wide. Also 42 patients (85.7%) had symptoms of gastropathy. The liver size was 

normal in 43 cases (87.8%); and it had a small size in six cases (12.2%). On the other hand, eight 

patients (16.3%) presented clinically with splenomegaly and variceal bleeding; and two patients 

(4.1%) presented with epistaxis and anaemia. Furthermore, five patients (10.2%) were suffering 

from variceal bleeding for one year; and the rest of patients (44 / 89.8%) were complaining of 

this condition for 2-30 years (Table I).                                                                                                                    

Table I: Distribution according to varices duration, liver size, and portal vein diameter 

Parameters Number Frequency rate 

One year duration of varices  5 10.2 % 

2-30 years duration of varices  44 89.8% 

Total 49 100 % 

Small liver size 6 12.2 % 

Normal liver size  43 87.8 % 

Total 49 100 % 

Portal vein diameter: 13-15 mm 10 20.4 % 

Portal vein diameter: 15-18 mm 6 12.2% 

Portal vein diameter: Normal 33 67.4% 

Total 49 100 % 
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Blood picture revealed the mean value ± SD for hemoglobin and platelet count as 11.61 ± 2.99, 

112.7 ± 25.30 respectively. The coagulation profile revealed the mean ± SD for prothrombin 

time of patients as 18.17 ± 0.58. As regards blood picture there were significant changes in 

hemoglobin and platelet count (p = <0.001). As regards coagulation profile, the international 

randomized ratio (INR) was within normal range, however, there were mild significant changes 

in prothrombin time (p = <0.05) and moderate significant changes in partial thromboplastin time 

(p = <0.01). 

Discussion  

Esophageal variceal bleeding is a major complication of portal hypertension that occurs in 

approximately 30% of all cirrhosis patients. The occurrence of bleeding from esophageal varices is 

a common and serious complication of portal hypertension, resulting in high risk rates of 

mortalities. The operative mortality of devascularization procedures and distal splenorenal shunt 

ranged from 0-20% and 1 to 16% respectively3.                                                                                                        

There is no major complication during or after the operation was observed and preoperative death 

did not occur. Survival rates were 97.6% after 1 year. Mortality due to the first variceal bleeding is 

from 15%-25%. There are different ways for controlling esophageal variceal bleeding which 

include pharmacological and endoscopic methods. Endoscopic therapy for esophageal varices has 

evolved considerably over the past three decades. The main problems of this method are the 

complications which occur in up to 20% or more of patients. Endoscopic therapy is the main 

method of treating acute variceal bleeding5.                                                                                                                

Endoscopic treatment alone did not decrease the need for emergency surgery but rather delayed it. 

Improved perioperative care, surgical techniques, immunosuppression medications, treatment of 

infection, and nutritional support have had positive impacts on outcome and patients survival5.                               

The surgical operations for treatment of esophageal varices in patients who have portal 

hypertension still carry a wide debate. The surgical operations currently used to treat variceal 

bleeding are either shunt or non-shunt procedures. In the present study the patients were operated 

upon, surgical devascularization was preferred because it is an easier operation than shunting, and it 

needs no special situation and skills to be done. Bleeding is controlled in 90% to 95% of patients. 

Endoscopic management of bleeding devascularization, ranged from 5.5% in 3 years to 7% in10 

years when done completely and from 17% to 18.8% when done incompletely6.                                                   

Some workers found recurrent bleeding after splenectomy and devascularization was 27%. Others 

found that devascularization surgery is highly effective for the prevention of recurrent bleeding 

from esophagogastric varices (EGV).  Laparoscopic esophagogastric devascularization procedure 

for variceal hemorrhage is technically feasible and promising. Rapid recovery and control of 

variceal hemorrhage are accomplished in most patients without exposing them to the risk of open 

surgery7.                                                                                                                                                                            

It is controversy whether the spleen of the patient with portal hypertension should be preserved: 

some authors are favorable and others had created methods to preserve the spleen tissue, such as 

subtotal splenectomy and splenic auto transplantation. The favorable indications for total  
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splenectomy include: the partial reduction of portal pressure, improving the indices of 

rebleeding, and removal of the great spleen mass8.                                                                                                                         

On the other hand, adverse arguments to the total splenectomy in schistosomiasis are those 

imputed to the splenectomy in general, where its indication is hematological or trauma. In these 

cases the risk of development of overwhelming postsplenectomy infection is increased7.                                                            

It was observed in advanced forms of schistosomiasis that splenectomy, besides reducing the 

pressure of the system, improves the functions of cellular immunity, and can increase the 

resistance against pathogens. The schistosomal patients in hepatosplenic form do not seem to be 

more susceptible to infection in the postoperative, as the splenectomized for other indications. 

Portal vein thrombosis is the most frequent complication after esophagogastric devascularization 

and splenectomy for hepatosplenic schistosomosis9.                                                                                                           

The EGDS procedure with postoperative endoscopic treatment led to good clinical results and 

avoided hemorrhagic recurrence in 75.3% of schistosomal patients. There was improvement of 

laboratory measures of hepatic function, as well as correction of hypersplenism. Variceal 

hemorrhagic recurrence may occur even when esophageal varices eradication is reached. 

Recurrence of upper gastrointestinal tract bleeding occurred in 24.1% of cases; however 

rebleeding because of varices was more frequent after esophagogastric devascularization with 

splenectomy10.                                                                                                                                                                                                                        

From this study we may recommend improved perioperative care, surgical techniques, 

immunosuppression medications, treatment of infection, and nutritional support have to be 

adopted to get maximum patients survival. Total splenectomy is recommended for treatment of 

hemorrhagic recurrence in schistosomal patients, since it helps partial reduction of portal 

pressure, improves the indices of rebleeding, and removes the great spleen mass.                                 

Conclusions: Devascularization provides satisfactory results. It is best done in gastrointestinal 

bleeding units under the care of a special interest trained team. The EGDS procedure with 

postoperative endoscopic treatment led to good clinical results and avoided hemorrhagic 

recurrence in schistosomal patients. There was improvement of laboratory measures of hepatic 

function, as well as correction of hypersplenism. Variceal hemorrhagic recurrence may occur 

even when esophageal varices eradication is accomplished.  
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