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Abstract
Background: Epiphrenic diverticulum is caused by an increase of intraluminal pressure, which leads 
to an outpouching of the mucosal and submucosal layers, causing symptoms such as dysphagia and 
heartburn. Aim of this study was the retrospective evaluation of symptoms, quality of life and post-
surgical complications among patients with epiphrenic diverticulum receiving surgical treatment.

Methods: Twenty three patients diagnosed with esophageal diverticulum were retrospectively 
included into this study. Main outcome parameters were symptoms, quality of life and post-surgical 
complications.

Results: Preoperative symptoms included dysphagia (83.34%), regurgitation (50%) and heartburn 
(27.8%). Twenty patients underwent surgery: Fourteen had a diverticulectomy, one received a 
diverticulopexy, three underwent esophagectomy and two received a single myotomy. An additional 
myotomy was performed in eight patients. Among patients undergoing surgical treatment, rates of 
heartburn, regurgitation or dysphagia were decreased. In 7 patients who underwent surgery, post-
surgical complications occurred: four patients showed mild complications according to Clavien-
Dindo I, one patient suffered from severe complications according to Clavien-Dindo IV a and two 
patients died (Clavien-Dindo V) due to sepsis and multiorgan failure.

Conclusion: Our study suggests, that diverticulectomy (with/without myotomy) might be an 
effective surgical treatment leading to an improvement of symptoms and quality of life among 
patients with epiphrenic diverticulum. Still, the operative treatment is accompanied by considerable 
perioperative morbidity and should only be performed in carefully selected patients in experienced 
centers. Furthermore, minimally invasive procedures are associated with better post-operative 
outcomes compared to open procedures.
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Introduction
Epiphrenic Diverticula (ED) are outpouchings of the esophageal mucosa and submucosa 

located in the distal part of the esophagus [1,2]. ED is a rare esophageal pathology, with a prevalence 
between 0.015% and 2% in radiological studies and an age peak in the 6th and 7th decade of life [3,4]. 
ED develop due to a chronic increase of intraesophageal pressure to the esophageal wall, which 
typically occurs in motility disorders, mechanical obstructions (after antireflux surgery or due to 
tumors), congenital or acquired tissue weaknesses (e.g. Ehlers-Danlos syndrome), after iatrogenic 
damage to the esophageal wall caused by myotomies or following tumor enucleations [2,3,5,6].

ED are usually diagnosed and assessed with a combination of endoscopy, esophagram and high-
resolution manometry in order to locate the exact position of the diverticulum, determine the size of 
the diverticulum and look into possible esophageal motility disorders [7].

Patients with small ED are usually asymptomatic or have mild symptoms, and in many cases, 
diagnosis is an incidental finding [2]. In these patients, follow-up visits or conservative therapy is 
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advised [1]. Symptomatic patients typically present with dysphagia, 
regurgitation, thoracic pain, heartburn, weight loss or aspiration [3]. 
Large diverticula can give compression on neighboring structures, 
such as lung and heart. The character of the symptoms can vary 
individually and symptoms depend on the size of the diverticulum 
and possible underlying motility disorders [2,8-12]. Symptomatic 
patients have an indication for either conservative or surgical 
treatment. Conservative treatment consists of balloon dilatation, 
whereas surgical therapy comprises diverticulectomy, possibly in 
combination with myotomy or fundoplication, in case a motility 
disorder is confirmed.

Transthoracic diverticulectomy has been the standard of care 
for symptomatic ED for a long time. In 1959 however, Effler et al. 
suggested the combination of diverticulectomy and a long myotomy 
from the aortic arch down to 1 cm to 2 cm below the cardia, thereby 
giving consideration to functional obstruction involved in the 
etiology of ED [13]. This view was supported by Ronald Belsey and 
other leading surgeons of that time [14]. Later, it became clear, that 
cardiomyotomy extending down to 1 cm to 2 cm below the cardia could 
jeopardize functional results by facilitating Gastroesophageal Reflux 
(GERD) with potential complications like ulceration and stenosis. 
Therefore, the most popular surgical intervention today consists 
of diverticulectomy, cardiomyotomy, and fundoplication serving 
as an antireflux barrier [4]. As an alternative to cardiomyotomy, 
conservative treatment, including preoperative balloon dilatation 
of the lower esophageal sphincter, can be performed [15]. This 
approach offers the advantage of maintaining the esophagogastric 
anatomy to reduce the incidence of post-interventional reflux disease. 
As an alternative to diverticulectomy, diverticulopexy should also 
be considered. By using this method, it is possible to obliterate the 
diverticulum without excision and opening of the esophagus [9,16].

Surgical approaches can be either open (e.g. thoracotomy, 
laparotomy) or minimally invasive using Video Assisted 
Thoracoscopic Surgery (VATS) or laparoscopic transhiatal surgery 
[15]. Advantages of minimally-invasive surgery include among 
others improved patient comfort, shorter hospital stay and faster 
recovery times [1,17,18].

Since ED is such a rare esophageal disease, only a limited number 
of studies and case reports on treatment, postoperative outcomes 
and course of symptoms are available. Aim of this study thus was 
the retrospective evaluation of symptoms, quality of life and post-
surgical complications among patients with epiphrenic diverticulum 
receiving surgical treatment. Furthermore, we compared different 
surgical approaches in the treatment of ED.

Material and Methods
Patients diagnosed with an esophageal diverticulum were 

retrospectively included into this study. Accordingly, patient and 
follow-up information were retrospectively gathered from the hospital 
database “ORBIS” (version 08042702; Agfa HealthCare N.V., Belgium) 
including demographics, clinical reports on X-ray (esophagogram), 
esophagogastroduodenoscopy (e.g., Pentax Medical, Japan; Olympus 
Corporation, Tokyo, Japan) and manometry (if available).

The main outcome parameters were symptoms, quality of life and 
post-surgical complications. Treatment success was defined as the 
improvement of symptoms and quality of life after conservative or 
surgical treatment. In contrary, treatment failure was defined as the 
presence of refractory symptoms or worthening of symptoms.

Pre- and post-surgical symptoms as well as Health-Related 
Quality of Life (HRQoL) were evaluated using the Gastrointestinal 
Quality of Life Index (GIQLI). The GIQLI questionnaire was 
developed for the assessment of HRQoL of patients with diseases of 
the digestive system and includes 36 items divided into functional 
domains (physical, emotional, social, role and cognitive), with a 
five-point scale 0 to 4 points. Higher total scores reflect a better 
HRQoL [19]. Postsurgical complications were evaluated based on 
the Clavien-Dindo classification [20]. Accordingly, complications 
were classified based on severity into grade I (any deviation from 
normal postoperative course without the need of an intervention), 
grade II (pharmacological intervention required), grade III (surgical, 
endoscopic, or radiological intervention required under IIIa local 
anesthesia or IIIb general anesthesia), grade IV (life-threatening 
complications with IVa single organ dysfunction or IVb multiorgan 
dysfunction) and grade V (death of a patient) [20].

Results
Demographics

Twenty-three patients diagnosed with esophageal diverticulums 
that were treated between 2005 and 2019 within the Department 
of General, Visceral, Cancer and Transplantation Surgery at the 
University Hospital of Cologne was considered for this study. Median 
age was 67 years (range: 39 to 85 years). Three patients (2 males, 1 
female; median age 70 years) were treated conservatively and twenty 
patients (15 males, 5 females; median age 66.5 years) received a 
surgical therapy.

The following comorbidities were reported: Cardiovascular 
(n=13), pulmonal (n=2), stroke (n=2), Gastroesophageal Reflux 
Disease (GERD) (n=6), hypothyroidism (n=3), diabetes mellitus (n=3) 
or esophageal motility disorders (n=14). Eleven of the surgical treated 
patients previously underwent abdominal surgery, of whom four 
patients already underwent esophageal surgical procedures including 
fundoplication (n=3) as well as a combination of fundoplication 
and cardiomyotomy (n=1). Median follow-up of all patients was 
4.15 months (range: 1 to 122.3 months), for conservatively treated 
patients 11.45 months (range: 1 to 28.3 months), and for patients of 
the surgical cohort 2.56 months (range: 1 to 122.3 months). Patients’ 
demographics and comorbidities are summarized in Table 1.

Endoscopic and surgical treatment
Depending on the initial symptoms, preexisting comorbidities, 

and the results from diagnostic tests, different therapeutic procedures 
were performed. Three patients underwent conservative treatment, 
including balloon dilatation, due to multiple severe comorbidities.

Fourteen patients received surgical therapy with diverticulectomy 
(seven with additional cardiomyotomy, five with additional balloon 
dilatation of the lower esophageal sphincter and one with additional 
cardiomyotomy and balloon dilatation). One patient underwent 
diverticulopexy and three additional patients had esophagectomy due 
to either presence of esophageal carcinoma or multiple diverticula 
and two patients received myotomy with diverticula left in situ (one 
with additional balloon dilatation. Median duration of surgery was 
160 minutes (min: 61 min-max: 393 min) and median hospital stay 
was 13 days (min: 3-max: 174 days).

In eight cases, a thoracic approach was chosen for surgery while 
in nine patients, surgery was performed via an abdominal approach. 
In three patients who received esophagectomy, a combination of both 
thoracic and abdominal approaches.
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The majority of surgical procedures was performed 
laparoscopically (n=12). In one patient, surgical strategy was 
intraoperatively converted from laparoscopy to open surgery. Table 2 
illustrates all surgical details of patients within the surgical cohort of 
this study. Figure 1 summarizes the chronological development of the 
surgical procedures in our surgical department.

Symptoms and quality of life
Pre-operative symptoms included heartburn (n=5), regurgitation 

(n=12) and dysphagia (n=16). Some patients also presented with 
a combination of above-mentioned symptoms. Pretreatment 
evaluation of quality of life using the GIQLI questionnaire resulted 
in a median of 97.0 (range: 57-100). Among patients undergoing 
conservative treatment, complete resolution of symptoms was 
experienced. Within the surgical group, 80% completed the symptom 
questionnaire in the short-term follow-up. Among these patients, 
rates of heartburn, regurgitation, or dysphagia were decreased (n=2, 

Variable Conservative treatment (n=3) Surgical treatment (n=20) Total (n=23)

Demographics

Gender

Male 2 (66%) 15 (75%) 17 (74%)

Female 1 (33%) 5 (25%) 6 (26%)

Age

Median (min - max) 70 (62-85) 66.5 (39-78) 67 (39-85)

BMI kg/m² not reported 25.14 (19.8-36.8) -

Smoker 1 (33%) 4 (20%) 5 (22%)

Comorbidities

Cardiovascular 2 (66%) 11 (55%) 13 (57%)

Arterial Hypertension 2 (66%) 11 (55%) 13 (57%)

Stroke 1 (33%) 1 (5%) 2 (8.7%)

Heart Valve Defect 1 (33%) 1 (5%) 2 (8.7%)

Arrhythmia 1 (33%) 1 (5%) 2 (8.7%)

Heart Failure 1 (33%) 2 (10%) 3 (13%)

Coronary Heart Disease 2 (66%) 0 2 (8.7%)

Diabetes mellitus 2 (66%) 1 (5%) 3 (13%)

Hypothyroidism 1 (33%) 2 (10%) 3 (13%)

Pulmonary Diseases 0 2 (10%) 2 (8.7%)

Gastroesophageal Reflux Disease 1 (33%) 5 (25%) 6 (26%)

Esophageal Motility Disorders 2 (14%) 12 (86%) 14 (61%)*

Previous Abdominal Surgery 1 (33%) 11 (50%) 12 (48%)

Previous Esophageal Surgery 0 4 (20%) 4 (17%)

Table 1: Patients’ demographics and comorbidities.

* A presurgical manometry to identify esophageal motility disorders was only performed in 14 patients

Figure 1: Chronological development of surgical procedures in our surgical department over time.
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n=1 and n=2, respectively). The GIQLI showed a mean of 129.5 
(range: 128-131), which is a mean increase of health-related quality 
of life of 32.5 points post-surgery.

Morbidity and mortality
Postsurgical complications were evaluated according to the 

Clavien-Dindo classification and summarized in Table 3 [20]. In 
seven patients, who underwent surgery, post-surgical complications 
occurred. Four patients showed mild complications according 
to Clavien-Dindo I, including post-operative fever or urogenital 
infection. Complications according to Clavien-Dindo IVa were 
experienced in one patient who suffered from pneumonia with need 
of intensive care. Two patients died (Clavien-Dindo V) due to sepsis 
and multiorgan failure based on cardiovascular complications and 
severe pneumonia.

Discussion
In this study, our single-center experience on the treatment of 

epiphrenic diverticula was retrospectively analyzed within a high-
volume center for upper gastrointestinal surgery. Overall, twenty-
three with ED were identified between 2005 and 2019, twenty 
patients underwent surgery and three were treated conservatively 
due to relevant comorbidities. Our findings suggest that postsurgical 
symptoms were regressive, and quality of life was improved within 
the short-term follow-up.

In the past, different surgical approaches have been established 
for the management ED including open, minimally-invasive and 
robotic-assisted approaches [21-25]. In the majority of patients, 
diverticulectomy is performed. In our cohort, diverticulectomy 

Patient 
Number Endoscopic Balloon Dilatation Surgical Intervention Surgical approach Surgery time (min)

1 no Esophagectomy Laparoscopy+Thoracotomy 393

2 no Esophagectomy Laparoscopy+Thoracotomy 373

3 yes Esophagectomy Laparoscopy+Thoracotomy 295

4 no Diverticulopexy+Myotomy Laparoscopy 107

5 no Diverticulectomy+Myotomy Laparoscopy 246

6 no Diverticulectomy Laparoscopy 227

7 no Diverticulectomy+Myotomy Laparoscopy 246

8 no Diverticulectomy+Myotomy Laparoscopy 288

9 no Diverticulectomy+Myotomy Laparoscopy 164

10 no Diverticulectomy+Myotomy Laparoscopy 105

11 yes Diverticulectomy Thoracoscopy 149

12 yes Diverticulectomy Thoracotomy 95

13 yes Diverticulectomy+Myotomy Thoracotomy 160

14 no Diverticulectomy+Myotomy Thoracotomy 200

15 yes Diverticulectomy Thoracotomy 158

16 yes Diverticulectomy Thoracotomy 96

17 yes Diverticulectomy Thoracotomy 130

18 no Diverticulectomy+Myotomy Thoracotomy no information

19 no Myotomy only, Diverticulum left in situ Laparoscopy 61

20 yes Myotomy only, Diverticulum left in situ Laparoscopy 134

Table 2: Details of patients who underwent surgical treatment for epiphrenic diverticulum.

Grade of complication (Clavien-Dindo) Number of Patients Reason Surgical intervention

No post-surgical complications 13 -

2x Esophagectomy 
1x Diverticulopexy 

7x Diverticulectomy 
2x Diverticulum left, Myotomy only

I 4*

Fever 
Rib Fracture

Diuretics required
Urogenital infection

1x Esophagectomy
4x Diverticulectomy

II 0 - -

IIIa 0 - -

IIIb 0 - -

IVa 1 Pneumonia with need of ICU 1x Diverticulectomy

IVb 0 - -

V 2 Respiratory insufficiency → Death
Tachyarrhythmia absoluta+pneumonia → Death 2x Diverticulectomy

Table 3: Complications according to Clavien-Dindo classification occurring among included patients.

* no further information available for one patient; ICU: Intensive Care Unit
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was often combined with myotomy, which is in concordance with 
the literature reporting both surgical procedures in 84% to 93.3% 
of patients due to underlying motility disorders [26-28]. Some 
authors recommend minimally-invasive myotomy via thoracoscopy, 
especially when the neck of ED is located more than 5 cm above 
the gastroesophageal junction [25]. In contrast, ED directly above 
the diaphragm might be repaired transhiatally [23]. In contrary to 
several other studies, we did not combine diverticulectomy (with/
without myotomy) with additional fundoplication [16,22,25]. 
Complete cardiomyotomy and fundoplication is usually performed 
simultaneously in order to reduce the risk of postoperative 
development of severe Gastroesophageal Reflux Disease (GERD) due 
to insufficiency of the lower esophageal sphincter [29]. To overcome 
this issue, we introduced the concept of preoperative endoscopic 
balloon dilatation of the Lower Esophageal Sphincter (LES) with 
subsequent transthoracic diverticulectomy and selective myotomy 
of the distal esophagus. In this way, the structure of the LES was 
protected since the post-interventional LES pressure is almost twice 
as high after cardiomyotomy compared to balloon dilatation [30].

Besides different surgical methods, the patient’s morbidity as 
well as mortality is essential aspects of benign esophageal surgery. 
A considerable surgery-associated morbidity and mortality was 
detected in 15% of patients in our study. These post-surgical 
complications were most likely associated with more invasive, open 
surgery approaches. Over time, minimally invasive surgery has more 
and more replaced open procedures. This approach is associated 
with less perioperative complications, which is also in line with our 
findings. Tapias et al. reported a postsurgical overall morbidity of 
35.5%, with major morbidity in 19.4% of patients (n=6), within their 
study considering open thoracotomy within 31 patients between 1974 
and 2016 [28]. In 2013, Onwugbufor et al. presented a retrospective 
analysis using the US Nationwide Inpatient Sample database from 
2000 to 2009 including 1056 patients with epiphrenic diverticulum 
who underwent surgery [31]. The authors stated that the postoperative 
mortality of 1.61% was mostly caused by sepsis. Considering the 
association between different surgical approaches and the resulting 
patients’ morbidity, Onwugbufor et al. demonstrated that the risk of 
developing postoperative morbidity was higher in patients receiving 
thoracotomy compared to laparoscopy (OR: 7.45, 95% CI 1.11-50.18) 
[31]. These findings correlate with our own experience, as severe 
complications and mortality only occurred in patients undergoing 
open surgical approaches. We further observed that complications 
were reduced in patients undergoing minimally invasive surgery 
such as laparoscopy or thoracoscopy. Although there are still reports 
considering open-surgical approaches, minimal-invasive techniques 
dominate nowadays.

In our study only a few patients reported persistent heartburn, 
regurgitation, and dysphagia and health-related quality of life was 
improved. These findings indicate that surgical treatment in patients 
with ED effectively improves preexisting symptoms and quality of life. 
This correlates with the data of Tiapas et al. who reported an excellent 
outcome (defined as absence of symptoms) in 75% of patients and 
Achim et al., who reported increased quality of life after surgery [28].

Literature suggests, that epiphrenic diverticulum is highly 
associated with esophageal motility disorders, such as achalasia [6]. 
In our study, 60.87% of patients were identified with an esophageal 
motility disorder. However, it is important to consider that 
manometry was not performed in all included patients as manometry 
was not implemented as standard assessment for epiphrenic 

diverticulum until a later date. Nevertheless, based on our findings, 
it may be assumed that indeed there is an important correlation 
between esophageal motility disorders and epiphrenic diverticula. 
A possible explanation is the increased pressure on the esophageal 
wall due to functional obstruction of the lower esophageal sphincter, 
eventually leading to outpouching of the esophageal mucosa and 
submucosa. Accordingly, it is reasonable to look further into motility 
disorders after confirmation of epiphrenic diverticulum using high-
resolution manometry.

Our study has some limitations that need to be considered, 
including the retrospective study design and the low sample size 
due to the general rarity of epiphrenic diverticula. Therefore, results 
should be interpreted carefully. Furthermore, the median follow-up 
time of 4.15 months was relatively short compared to other studies, 
meaning that conclusions on long-term results cannot be drawn. The 
short follow-up duration can be explained by the fact that patients 
were mostly only referred to our department for surgery, and further 
follow-up occurred elsewhere. However, still seven patients were 
observed for at least 33.3 months.

In addition, as mentioned before, not all patients received 
manometry during the initial diagnostic assessment, possibly leading 
to an underestimation of the association between esophageal motility 
disorders and epiphrenic diverticulum. For future investigations, 
a consequent diagnostic work-up including high-resolution 
manometry is highly recommended.

Conclusion
Our study suggests that, in case of surgery, diverticulectomy 

(with or without myotomy) is an effective treatment resulting in an 
improvement of symptoms and quality of life in patients with an 
ED. Furthermore, we showed that minimally invasive abdominal 
approaches were associated with better post-operative outcomes in 
comparison to open procedures. Still, postoperative complications 
can also in patient undergoing minimally invasive procedures. We 
therefore recommend surgical treatment in experienced centers 
offering minimally invasive surgery in the treatment of epiphrenic 
diverticula in order to prevent occurrence of major complications 
associated with a high morbidity and mortality.
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