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Abstract
Background

Endoscopic evaluation has a diagnostic and therapeutic component. With the advent of technology, many gastrointestinal problems requiring
surgical intervention can now be managed endoscopically. In most resource-limited setups the practice of therapeutic endoscopy is scarce and
services usually provide diagnostic endoscopic examination only. 

Methods

An 8-year retrospective study was done to assess the pattern and practice of therapeutic endoscopy in patients who underwent therapeutic
endoscopic procedures at Adera Medical Center, Addis Ababa, Ethiopia. The socioeconomic, clinical, and endoscopic data of the patients were
collected and analyzed.

Results

 During the study period, a total of 27,283 endoscopies and colonoscopies were performed at the center, of whom 1769 patients had therapeutic
procedures. The mean age of the patients was 40.95(15.5), and the majority (75.2%) of the patients were males. Therapeutic procedures included
esophageal variceal ligation (69.2%), sclerotherapy (8.5 %), polypectomy (6.8%), hemorrhoid banding (5.8%), achalasia and stricture dilatation
(7.1%), endoscopic foreign body removal (1.7%), adrenaline injection (0.7%), and hemoclip application (0.1%). Immediate hemostasis was achieved
through endoscopic intervention in all patients that presented with upper gastrointestinal bleeding. Achalasia and stricture dilatations were done
with immediate post-procedural symptomatic relief in 100% and 95.56% of the patients, respectively. 96.67% of the patients with GIT foreign body
impaction and patients with polyps were treated endoscopically without the need for surgical
intervention.                                                                                                                                                                               

Conclusion

In a resource-limited setup like Ethiopia, the provision of therapeutic endoscopic services can help in the management of a variety of
gastrointestinal problems. Efforts geared towards the provision of therapeutic endoscopic services help alleviate multitudes of life-threatening
problems as evidenced in this study. 

Background
Diagnostic and therapeutic endoscopy has rapidly advanced over the past 40 years and has become an integral part of clinical gastroenterology.
The utilization of endoscopy for diagnostic evaluation, screening, and intervention has markedly increased over the last two decades(1).
Endoscopy offers a minimally invasive method to diagnose and treat gastrointestinal pathologies(2).

In developed countries, endoscopies are utilized to perform advanced and complex procedures such as surgical resection of intraluminal tumors,
endoscopic ultrasound-guided �ne-needle aspirations, biliary interventions, treatment of bile duct strictures, removal of bile duct stones, pancreatic
interventions, and more(3, 4). Surveys, on the other hand, revealed that many African countries have a scarcity of GI endoscopy centers, a shortage
of endoscopists with advanced endoscopy training, and a lack of endoscopes, accessories, and basic infrastructure(5). A recent study conducted in
East Africa showed that Endoscopy capacity is severely limited in eastern sub-Saharan Africa, despite a high burden of gastrointestinal disease(6).
In Ethiopia, few medical facilities offer endoscopy, and even fewer provide endoscopic interventions. Furthermore, most of these facilities are
located in the capital, Addis Ababa.

Upper gastrointestinal bleeding (UGIB) is a common cause of emergency hospital admissions with signi�cant associated morbidity, mortality, and
health care cost(7, 8). Fortunately, endoscopic therapies like epinephrine or sclerosant injection; heater probe or argon plasma coagulation for
bleeding ulcers; and endoclips or endoscopic variceal banding have become effective in controlling UGIB. These reduce the risk of rebleeding, the
need for blood transfusions, the requirement for surgery, as well as associated mortality and morbidity(9).

Modern endoscopy can also be used to remove foreign bodies like coins, bone pieces, metal pieces, impacted food pieces, sharp and long objects,
button batteries, magnets, and other objects from the GIT. Food (typically meat) bolus impaction above a preexisting esophageal stricture or ring is
by far the most common cause of esophageal foreign body obstruction in adults. However, children and adolescents, or patients with psychiatric
illness and abusers of illicit drugs or alcohol are at a higher risk of ingesting foreign objects like coins and metal pieces (10).

Any benign process that obstructs the esophagus or stomach, or that induces in�ammatory or �brotic changes in the esophagus, stomach or
intestine can result in esophageal strictures and gastric outlet obstruction. In�ammatory or �brotic benign strictures of the GI tract can result in
dysphagia, malnutrition, aspiration, and pain (11). The mainstay of such benign GIT strictures treatment is endoscopic dilation (12). Endoscopic
dilatation is also used to provide temporary symptomatic relief in patients with achalasia who present with dysphagia and regurgitation (13).
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Endoscopic polypectomy is another e�cacious intervention in reducing the risk of colon cancer development by interrupting the adenoma to
carcinoma progression (14). Another common condition treated using various endoscopic approaches is hemorrhoid. The best technique adopted
for alternative and non-surgical treatment for an intermediate grade (II and III) hemorrhoidal disease is rubber band ligation (15). Although there are
many studies on the trends of endoscopic diagnosis in Ethiopia, there is no data on endoscopic interventions.

Objective 

This study aims to assess therapeutic endoscopy practice and evaluate its e�cacy and outcome at the center during the study period. The study
tries to show the feasibility and value of therapeutic endoscopy in a Sub-Saharan African setup. 

Methods
This is a retrospective study on endoscopic therapeutic interventions performed at Adera Medical Center over 8 years, from October 2013 to
September 2021.Adera Medical Center is a large facility engaged in the provision of gastrointestinal care in Ethiopia. It is a leading endoscopic
center in the country had been offering diagnostic and therapeutic endoscopy as a pioneer in Addis Ababa since 2008. It is a large private referral
center for patients requiring therapeutic interventions across Addis Ababa and beyond.

In this audit, data regarding the patients’ socio-demographic status, indication for the procedure, clinical diagnosis, endoscopic diagnosis, and type
of procedure was collected from the patient registry and inserted into a structured questionnaire form. Informed written consent was obtained for
each patient and/ or attendant, endoscopic interventions were performed by quali�ed senior gastroenterologists working at the center. For the
purposes of the study, procedures which are primarly aimed at delivering endoscopic therapy were de�ned as therapeutic procedures. The collected
data was entered and analyzed using SPSS, version 24 software ( Chicago, Illinois). Waiver of consent to use endoscopic registry data as well as to
conduct the study was provided by the governing ethical body of Adera Medical Center.

Results
A total of 27,283 patients had undergone Esophagogastroduodenoscopy (EGD) and colonoscopy examination at Adera Medical Center during the
study period. Amongst these, 1769 patients had a therapeutic endoscopic procedure. The mean age and standard deviation of the patients were
40.95± 15.5. 1330 patients (75.2%) were males while 439 (24.8%) were females. Most patients were in the age ranges of 25-34 and 35-44
accounting for 24.4% and 23.2%, of the patients, respectively.

Most of the patients (880, 49.7%) were from Addis Ababa, while, others were from the regions including Oromia (352, 19.9%), Amhara (153, 8.7%),
SNNPR (107, 6%), Somali region (71, 4%), Harar (64, 3.6%), Afar (39, 2.2%), Tigray (26, 1.5%) and Benishangul (9, 0.5%). Others were from foreign
countries such as Somalia, Djibouti, India, South Sudan, Russia, USA, Nigeria, Ghana, Mali, and Italy (64, 3.6%).

Most of the patients (76.42%) had a therapeutic intervention for upper gastrointestinal bleeding. Among these patients, 77.1% were male, while only
22.9% of the patients were females. Most (90.6%) were treated with endoscopic variceal band ligation (EVL). Others were treated with sclerotherapy
(8.4%), adrenalin injection (0.9%), and hemoclip application (0.1%). (Table 1 and Figure 1)
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Table 1
Age, sex, and Address of patients that underwent an intervention at Adera Medical Center, October 2013- September 2021

    EVL done Polypectomy Foreign
body
removal

Sclerotherapy Adrenalin
injection

Endoscopic
dilatation

Hemorrhoid
Banding

Hemoclip

Age Mean (SD) 42.06

(14.15)

37.77

(24.14)

21.33

(17.13)

41.33

(14.78)

46.83

(16.08)

37.4

(15.42)

40.67

(13.6)

51

    n % n % n % n % n % n % n % n %

Sex Female 284 16.1 42 2.4 13 0.7 30 1.7 1 0.06 56 3.2 13 0.7 0 0

Male 941 53.2 79 4.5 17 1 120 6.8 11 0.6 71 4.1 90 5.1 1 0.06

Address AA 561 31.7 87 4.9 23 1.3 75 4.2 9 0.5 57 3.2 68 3.8 0 0

Oromia 248 14 20 1.1 3 0.2 32 1.8 2 0.1 30 1.7 16 0.9 1 0.06

Amhara 119 6.7 2 0.1 1 0.06 18 1 0 0 6 0.3 7 0.4 0 0

SNNPR 79 4.5 3 0.2 0 0 11 0.6 0 0 9 0.5 5 0.3 0 0

Tigray 20 1.1 1 0.06 0 0 1 0.06 0 0 2 0.1 2 0.1 0 0

Afar 36 2 0 0 1 0.06 2 0.1 0 0 0 0 0 0 0 0

Somali 55 3.1 2 0.1 1 0.06 3 0.2 0 0 9 0.5 1 0.06 0 0

Benishangul 8 0.5 0 0 0 0 1 0.06 0 0 0 0 0 0 0 0

Harar 48 2.7 3 0.2 0 0 5 0.3 0 0 4 0.2 4 0.2 0 0

Foreign
county

47 2.7 3 0.2 1 0.06 2 0.1 1 0.06 10 0.6 0 0 0 0

[Table 1]

[Figure 1]
Patients with actively bleeding esophageal varices (348) were treated with EVL (87.1%) and sclerotherapy (12.9%). Among patients with non-
bleeding esophageal varices (964), most (95.4%) were treated with EVL, while only (4.6%) were treated with sclerotherapy. Patients with bleeding
ulcers were primarily treated with adrenalin injection and hemoclip. (Figure 2)

[ Figure 2 ]
Polypectomy was performed on 121(6.8%) patients. 33(27.3%) of the patients who had polypectomy were below the age of 15, while others were in
the age group 35-44 (17.4%), 55-64 (15.7%), 45-54 (13.2%), and 65-74 (10.7%). The male to female ratio was 1.88:1. 69 (57%) of the polyps were
removed from the rectum. Other polyps were resected from the left colon (14%), sigmoid (10.7%), right colon (8.3%), transverse colon (4.1%),
antrum (3.3%), fundus (0.8%), recto-sigmoid (0.8%) and multiple sites in the colon (0.8%). Histopathological examination revealed that all polyps
were benign and not harboring in situ carcinoma. [Figure 3]

Endoscopic dilation was done for 7.1% (127) patients. Among these patients, 82(4.6%) were treated for achalasia while 45(2.5%) were treated for
benign strictures (esophageal stricture (39, 86.7%), duodenal stricture (4, 8.9%), gastroesophageal junction stricture (1, 2.2%) & anal stricture (1,
2.2%) also underwent dilation).(Figure 4)

[Figure 4 ]
Another therapeutic intervention performed was foreign body removal from the GI tract of patients, constituting 1.7% of the participants. Most
(46.7%) of these patients were under the age of 15. The most (36.3%) common foreign body extracted was bone piece followed by coin (33.3%),
food bolus (13.3%), metal piece (6.7%), plastic (3.3%), Hijab pin (3.3%), and denture (3.3%). Swallowed coins were extracted from kids below the
age of 15. While bone piece and food bolus stuck was common among young adults aged 25-44. Most (8, 26.7%) of these patients were students.
(Figure 5, and 6)

[Figure 5, and 6]
Hemorrhoids were managed for 139 participants. Of these, 87.1% were males and only 12.9%were females. Most (75.5%) of these patients were
between the ages of 25-54 years. Three quarters of them had hemorrhoid banding as therapy while 25% were treated with sclerotherapy.
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Endoscopic interventions performed had favorable outcomes and the need for surgical intervention was exceedingly rare. Hemostasis was
achieved in all the patients with actively bleeding lesions. All of the patients reported symptomatic relief in the immediate post-procedural period
after achalasia dilation. Ninety-six percent of the patients with esophageal stricture had improvement of symptoms after dilation. Only one patient
required surgical removal of a deeply embedded bone piece in the esophageal wall after diagnosis was delayed for 2 weeks.

Discussion
The present study tried to look at the practice of therapeutic endoscopy at a large medical center in Addis Ababa, Ethiopia. A total of 1769 patients
underwent therapeutic procedures over 8 years. The majority (76.4%) of the patients in this study got endoscopic treatment for upper
gastrointestinal disease. Of these patients, 97% of the patients were treated for esophageal varices. While1.8% of the patients were treated for
fundal varices and only 1.1% of the patients were treated for bleeding duodenal ulcers. This is similar to a recent study in Ethiopia at St. Paul's
Millenium Medical College in Addis Ababa, which reported that the most common cause of upper gastrointestinal bleeding was esophageal varices
(16). However, studies done in the last two decades showed that the most common cause of UGIB in Ethiopia was duodenal ulcer (17, 18). This
change in the etiology of UGIB can be attributed to the introduction of the appropriate use of H. pylori eradication therapy, as well as knowledge and
awareness of the transmission dynamics of H. pylori (19). Similarly, multiple recent studies on upper gastrointestinal bleeding conducted in several
African countries show that the most common cause of UGIB is esophageal varicies(20–23).

Most of the patients treated for UGIB were males in this study with a male to female ratio of 3.4:1. Similarly, multiple studies conducted in Ethiopia
and other countries, showed male predominance among patients presenting with UGIB (7, 16, 24). This could be as a result of the disproportional
predisposition of males to etiological factors that in�uence UGIB such as gastritis, PUD, and liver cirrhosis caused by viral hepatitis and alcohol
abuse (21).

Published papers show that surgery was used to treat portal hypertension with bleeding esophageal varices in Ethiopia as recently as 2005 (25).
EVL was started in Ethiopia in 2008 at the study center. In this study, 90 % f the patients with UGIB were treated with EVL, similar to a study from
Nairobi, Kenya (26). EVL and sclerotherapy were both done for patients with esophageal varices to control actively bleeding lesions and/ or as
prophylaxis for bleeding. Some studies show that both sclerotherapy and band ligation are effective in acute hemostasis of bleeding esophageal
varices (27, 28). While other studies show that variceal band ligation is preferred due to its superior safety pro�le and shorter procedure time (27).
Band ligation has a signi�cantly lower incidence of stricture formation and ulcer bleeding compared to sclerotherapy. Nonetheless, most
complications can also be managed with endoscopic interventions (29). On the other hand, other studies show that combined variceal ligation and
sclerotherapy had less rebleeding rates and recurrence at six months and less chest pain and was more cost-effective compared to endoscopic
variceal ligation alone in the treatment of gastroesophageal varices (30).

Upper gastrointestinal bleeding that cannot be controlled by a minimally invasive endoscopic procedure requires surgical intervention (31).
However, in this study EVL and sclerotherapy were successful, and none of the patients required emergency surgical intervention for upper
gastrointestinal bleeding. Similar to this study, a study conducted in Morocco showed a high rate of primary hemostasis achieved through
endoscopic intervention in patients with upper gastrointestinal bleeding with 96.5 percent of patients being successfully managed (32).

Colonoscopic removal of polyps is shown to have a marked reduction in the rate of and mortality and morbidity associated with colorectal cancer
(33–35). Polyps were removed using snares from the rectum (57%), colon (37.9%), gastric (4.1%), and rectosigmoid area (0.8%) at our center. Large
colonic lesions could also be removed by endoscopic submucosal dissection (ESD) or endoscopic mucosal resection (EMR), with high success
rates and acceptably low complications, reducing the need for surgery (35). However, the practice of such procedures in Ethiopia is limited and
most patients end up requiring surgery.

Although, surgical procedures are done for gastrointestinal strictures are potentially curative, they are associated with high rates of morbidity and
mortality. Several non-surgical, minimally invasive interventional endoscopic options are available to treat benign strictures of the esophagus and
gastric outlet. These procedures include balloon dilation, temporary stent placement, intralesional steroid injection, and incisional therapy (36). At
the medical center where the study was conducted, esophageal strictures are treated with balloon dilatation, followed by steroid injection, and
temporary stenting with a success rate of 95.56%. A study done in Egypt on post corrosive esophageal strictures showed a less (78%) success rate
than our study (37). Another study showed a primary e�cacy of 98.8% among children with esophageal strictures (11). Endoscopic esophageal
stricture dilatation is also safe & effective in children (11). In this study, 15.6% of the patients with esophageal stricture dilatation were below the
age of 15. Most of the studies showed an e�cacy rate of stricture dilatation ranging between 90 and 100% 12. Comparably, 95.56% of our patients
that had endoscopic stricture dilatation reported symptomatic improvement.

Achalasia is most of the time treated surgically in Ethiopia (38). De�nitive therapeutic options offered to patients vary, depending on access,
resources, and expertise, and include pneumatic dilation (PD), laparoscopic Heller's myotomy (LHM), or per-oral endoscopic myotomy (POEM).
LHM and POEM have been found superior to PD in terms of success (39). A recent study showed that 46% of patients treated with pneumatic
dilation required repeat dilatation, whereas only 8% of patients treated with POEM required further treatment after 2 years (40). However, these
therapeutic interventions are not available in Ethiopia,and patients are usually treated surgically, open transthoracic myotomy. Patients with



Page 6/12

achalasia who defer surgical treatment had endoscopic dilatation done for temporary symptomatic relief and showed improvement immediately
after dilation, but the recurrence rate was 50% requiring surgical myotomy.

About 80–90% of the ingested non- sharp foreign bodies pass spontaneously through the gastrointestinal tract without complications, but in 10–
20% of the cases, an endoscopic intervention is deemed necessary (41). Technological advancements in endoscopy have made it possible and
safe for the extraction of GIT foreign bodies via endoscopy (42). Flexible Endoscopy is a very safe and e�cient method of timely diagnosis and
removal of ingested FBs in children and adults and it is the therapeutic method of choice for relieving food impaction and removing true foreign
bodies with a success rate of over 95% and with minimal complications (41, 43). In our center, removal of swallowed foreign bodies was completed
in 96.67% of the patients while one patient required surgical intervention due to prolonged impaction, and the bone piece was embedded in the
esophageal mucosa. When endoscopic removal is challenging surgical intervention is needed to remove foreign bodies (44). Therefore, our patient
was treated surgically. Unfortunately, he developed post-operative stricture, which was successfully dilated endoscopically. In this study, coins were
extracted from children under the age of 15 similar to studies that revealed the most common ingested foreign body in children are coins (10, 45,
46)

From published studies, endoscopic band ligation has more success and is more cost-effective in treating patients with hemorrhoids as well when
compared to sclerotherapy and hemorrhoidectomy (5, 47). Most (74.1%) of our patients were also treated with band ligation while only 25.6% of the
patients were treated with sclerotherapy for hemorrhoids.

The strength of our study is that it is the �rst study in Ethiopia and one of the few in SubSaharan Africa, that tried to look into the practice of
therapeutic endoscopy. Most previous studies have looked into clinical problems as well as the prevalence of certain conditions in a given
population. In addition, the evidence base for the practice of such procedures is needed to justify investment in the �eld. By showing the practice
and the outcome, our study aims to �ll the gap in the available literature regarding therapeutic intervention practice in resource-limited setups,
primarily in Sub-Saharan Africa. Stakeholder engagement, as well as investment in the �eld, are required to improve the practice of therapeutic
procedures, as most of the accessories employed in these procedures require signi�cant resources and manpower training.

Our study does have limitations too. The main limitation is that our study is retrospective in design and maintaining homogeneity interms of study
variables is di�cult. In addition, the important clinical, as well as laboratory pro�le of patients, was not consistently available to provide an overall
better picture of �ndings. The other limitation of our study is that we tried to look into the practice of therapeutic endoscopy in general and details
of some interventions were not assessed in depth. Some of the interventions reported require an in-depth analysis of certain parameters which is
di�cult to con�ne in this one report; however, the general description of �ndings would provide a stepping ground for further research in the area.
Furthermore, practices of more advanced procedures like EUS and ERCP were not assessed in our study, as these procedures are not widely
available hitherto in Ethiopia.

Conclusion
Interventional endoscopy is a minimally invasive, effective, and cost-e�cient treatment for patients with gastrointestinal tract diseases such as
upper gastrointestinal bleeding, strictures, achalasia, polyps, hemorrhoids, and GIT foreign body removal. Despite this, endoscopic interventions are
scarce due to limited resources, inadequately equipped institutions, and a scarcity of skilled endoscopists in Ethiopia. Hence providing more
endoscopy access and training gastroenterologist and endoscopists is recommended. Furthermore, it is essential to incorporate more advanced
endoscopic technologies into our medical practice to provide patients with the best care possible.
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Figure 1

Percentage of interventional endoscopies that were performed at Adera Medical Center, Addis Ababa, Ethiopia from October 2013- September 2021

Figure 2

Endoscopic image of esophageal varices (left, red arrow) and image of the same varices after esophageal variceal band ligation (right, black
arrow) 

Figure 3

Endoscopic image of a colonic polyp (black arrow), the same polyp being resected (yellow arrow) and after it was endoscopically resected (red
arrow) 
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Figure 4

Benign esophageal stricture dilation using a bougie dilator in an Ethiopian Patient 

Figure 5

Endoscopic image of a bone piece in the esophagus (black arrows) and the bone after it is endoscopically extracted (yellow arrow)



Page 12/12

Figure 6

some of the oreign bodies (bone pieces, coin, sharp metal pieces, and plastic objects) endoscopically removed from patients’ GIT at Adera medical
center during the study peroid


