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Introduction

Epiphrenic diverticulum is a relatively rare disor-
der of the lower third of the esophagus, which is de-
fined as mucosa and submucosa herniation through 
the muscular layers of the esophageal wall [1–3]. 
Usually it is located at the right side of the esoph-
agus [4, 5]. There is an estimated prevalence of 0.015% 
in the United States, 0.77% in Japan and up to 2% 
in Europe, but the true incidence is unknown as only 
15–20% of patients are symptomatic, while a great 
number of cases are diagnosed incidentally during 
radiographic or endoscopic examinations performed 
for other reasons [6, 7]. For the pathophysiology of 
esophageal diverticulum, muscle weakness of the 
esophagus, incomplete relaxation of the esophageal 
sphincter and increased pharyngeal pressure are im-
portant [2, 8]. The primary symptoms are dyspha-
gia, regurgitation, heartburn, chest pain, nausea and 
vomiting in the majority of patients [5, 9]. There are 

a few minimally invasive approach options: laparos-
copy or thoracoscopy [8–12]. Standard treatment of 
the epiphrenic diverticulum includes diverticulecto-
my, esophageal myotomy and fundoplication [9, 10]. 
Still there is no consensus on the type of surgical 
access, the length of the myotomy, or the type of 
antireflux technique [6].

We report the case of a laparoscopic transhiatal 
approach to a large esophageal epiphrenic divertic-
ulum.

Case report

A 68-year-old woman was admitted to our hospi-
tal. She complained of epigastric pain that occurred 
after eating, bloating, nausea and vomiting. The pre-
operative study included barium swallow and esoph-
agoscopy. The initial diagnosis was performed by 
barium esophagram, which revealed an epiphrenic 
diverticulum located on the right side and in the low-
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A b s t r a c t

Epiphrenic diverticulum of the lower third of the esophagus is a  relatively rare disorder. We present the case of 
a large, 7.5 cm diameter esophageal epiphrenic diverticulum treated by the laparoscopic approach. Surgery was indi-
cated by the severity of the patient‘s symptoms and size of the diverticulum. A laparoscopic transhiatal diverticulec-
tomy with a myotomy and Dor fundoplication was carried out. The overall operative time was 180 min. The patient 
tolerated the surgery well and was discharged from hospital 4 days after the surgery. From the 10th postoperative 
day the patient resumed a regular diet. Four weeks after the operation the patient had no complaints, symptoms of 
dysphagia or vomiting. The laparoscopic approach in the treatment of a large, 7.5 cm epiphrenic diverticulum of the 
esophagus is feasible, safe and well tolerated by the patient.
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er third of the esophagus (Photo 1). The diverticulum 
measured 7.5 cm in length and 6.2 cm in width; the 
neck was 2 cm in length. Contrast medium was re-
tained in the diverticulum all the time during exam-
ination. The contrast medium emptied slowly from 
the diverticulum through the esophagus to the stom-
ach. Also esophageal stasis above the diverticulum 
was found. Esophagogastroscopy was performed to 
exclude any diverticular ulceration or neoplastic stric-
tures. A large epiphrenic diverticulum 33–34 cm from 
incisors with a mouth of 4 cm and a few erosions in 
the antrum of the stomach were established. In order 
to exclude malignancy of the esophagus the patient 
was referred for a neck and chest spiral computed 
tomography (CT) scan. It confirmed the diagnosis, 
showing a 7.5 cm × 6 cm diverticulum with a 4 cm 
mouth and revealing no evidence of other masses or 
sign of malignancy (Photo 2). 

Surgery was indicated by the severity of the pa-
tient’s symptoms and size of the diverticulum. A lap-
aroscopic transhiatal diverticulectomy, myotomy 
and Dor fundoplication were planned.

Surgery was performed under general anesthe-
sia with orotracheal intubation, by the laparoscopic 
approach. The patient was placed in a reverse Tren-
delenburg (30-degree) supine position with legs 
spread. The surgeon stood between the patient’s 
legs. A Veress needle was inserted 5 cm above the 
umbilicus. To form the pneumoperitoneum, CO2 at 
10 mm Hg was used. The trocar and video laparo-

scope were placed. Under the control of the laparo-
scope, two trocars (10 mm and 12 mm) on the left 
side of the abdomen and two 10 mm trocars on the 
right side of the abdomen were inserted (Figure 1). 
The first assistant was at the left side of the patient 
and was holding the video laparoscope and surgical 
instrument, which was placed in the left 10 mm tro-
car. The second assistant was at the right side of the 
patient and was lifting up and holding the left lobe 
of the liver. After the esophagogastric junction was 
indentified, the operation started with mobilization 
of the abdominal esophagus from the diaphragmatic 
pillars and dissection of the diaphragmatic cruses. 

Photo 1. Preoperative barium swallow examination

Photo 2. Preoperative spiral computed tomo-
graphic (CT) scan

Figure 1. Positioning of the trocars. A – 10 mm, 
B – 10 mm, C – 10 mm, D – 10 mm, E – 12 mm
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Harmonic ACE curved shears were used. Once a wide 
retroesophageal space was created, gentle traction 
was applied to the esophagus using a retractor. The 
gastroesophageal junction was then encircled with 
umbilical tape to aid with traction during the medi-
astinal dissection. Then, epiphrenic diverticulum of 
the esophagus was mobilized from the mediastinum 
about 7 cm above the diaphragmatic cruses (Photo 3). 
After preparation of the diverticular pouch was com-
pleted, the 4 cm long diverticulum neck was sewn 
with the endoscopic linear surgical stapler Echelon 
FLEX 60 under intraoperative esophagogastroscopic 
control (Photo 4). The resected diverticulum was in-
serted in a retrieval bag. No evidence of esophageal 
stricture was observed, and the operation continued 
with esophageal myotomy 5 cm above and 3 cm be-
low the gastroesophageal junction. After myotomy 
was performed, a  test with gas showed no leaks 
from the staple line. The procedure was completed 
with Dor fundoplication. Ethibond 3/0 interrupt-
ed stitches were used. The bottom of the anterior 
stomach wall was sewn to the myotomy edges with 
Ethibond 2/0 interrupted stitches from both sides. 
To close the diaphragmatic lesion the upper stitches 
were sewn to the diaphragmatic cruses. The retriev-
al bag with the diverticulum was removed through 
the 12 mm port previously placed for the stapler. The 
abdominal cavity was not drained, and the trocar 
wounds were sutured. The resected pouch was sent 
to the laboratory for histological analysis (Photo 5).

The patient tolerated the surgery well. The overall 
operative time was 180 min. On the first postopera-
tive day an esophagogram with Gastrografin swallow 
(Photo 6) and chest X-ray was performed. It excluded 
any defects of suture line integrity and pneumotho-
rax. The patient had no complaints of dysphagia or 

Photo 3. Dissected diverticulum Photo 4. Endoscopic stapler placed across the 
neck of the diverticulum

Photo 5. Resected diverticulum

Photo 6. Postoperative esophagogram with Gas-
trografin swallow
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vomiting. A liquid diet was prescribed for 3 days; it 
was tolerated without any pain, regurgitation or dys-
phagia. On the 4th day after surgery the patient was 
discharged from hospital in a  good state of health 
with recommendations for a soft diet for 5 days.

The results of histological analysis showed  
a 7.5 cm × 6 cm esophageal diverticulum with 0.3 cm 
thickness of the wall. It was covered with stratified 
squamous cell epithelium, had some focal erosions, 
and was infiltrated with monomorphic leukocytes. 
Partial or total atrophy of the muscular layer of the 
diverticulum was observed.

From the 10th postoperative day the patient re-
sumed a regular diet. Four weeks after the operation 
the patient had no complaints, symptoms of dys-
phagia or vomiting. 

Discussion

Most esophageal diverticula are acquired le-
sions that present in 60–70-year-old male patients. 
Epiphrenic esophageal diverticula are located up to  
10 cm from the gastroesophageal junction and ac-
count for about 15% of all esophageal diverticula [4].

The first successful diverticulectomy was car-
ried out by von Bergman in 1892 though surgical 
techniques had been postulated for decades [13]. In 
1998 Rosati et al. first reported the results of a di-
verticulectomy, myotomy, and Dor fundoplication 
through a  laparoscopic approach in four patients 
with epiphrenic diverticulum [10]. Diagnostics of 
epiphrenic diverticula based on symptoms caused 
by the underlying motility disorder can be difficult 
[9]. Barium swallow is probably the most important 
test to diagnose the esophageal diverticulum. This 
test determines the diverticulum size, neck mea-
surements, the location and the distance from the 
gastroesophageal junction [2, 8, 9, 12, 14, 15]. Up-
per digestive endoscopy is mandatory in all cases 
when a diverticulum is suspected in order to diag-
nose the diverticulum and rule out malignancy and 
associated diseases. Other tests such as manome-
try and pH monitoring are indicated in symptomat-
ic patients and show esophageal motor disorders, 
but not the main causes [8, 12]. They can initiate 
the need of endoscopy and barium swallow tests 
to establish the esophageal diverticulum. Chest CT 
scan is an uncommon test for this disorder, but very 
valuable for revealing evidence of esophageal ma-
lignancy [11, 16].

The indications for the treatment of epiphrenic 
esophageal diverticulum are not unanimous. While 
some authors believe that only symptomatic and 
large diverticula (> 4 cm) must be treated, other au-
thors advise operative intervention even in the ab-
sence of symptoms, to protect patients from the risk 
of aspiration [5, 12, 17].

Nowadays the three most used approach options 
are laparoscopy, thoracoscopy and thoracotomy. The 
transthoracic approach should be used for patients 
who have giant or very high diverticula, or when the 
technical expertise with minimally invasive tech-
niques is not available [12]. However, this method 
is associated with up to 20% increased staple-line 
leakage and postoperative morbidity compared with 
the laparoscopic approach [3, 7]. The laparoscopic 
approach to epiphrenic diverticula should be con-
sidered today as the surgical treatment of choice 
for most patients [12, 18, 19]. Technical factors sup-
port this choice, including better visualization of the 
esophagogastric junction, easier myotomy, perfor-
mance of antireflux wrap and better alignment of 
the stapler cartridge to the longitudinal axis of the 
esophagus. Furthermore, the laparoscopic approach 
reduces postoperative pain. Potential disadvantages 
of this method could be a difficult dissection of the 
upper part of the diverticular neck and the major 
risks of pleural lesions [1, 9]. 

Whatever the surgical approach, three main 
principles must be respected: diverticulectomy, long 
esophagogastric myotomy and a  partial non-ob-
structive anti-reflux procedure [2]. Diverticulectomy 
alone has been associated with increased rates of 
recurrences and suture line leaks [9]. A recent study 
by Rice et al. demonstrated histologic abnormalities 
of the esophageal myenteric plexus in almost 80% 
of these patients, although this was not strictly re-
lated to a specific motility disorder [7, 20]. Nowadays 
there is general agreement that it is necessary to 
perform a myotomy in association with diverticulec-
tomy to correct the underlying motor dysfunction. 
Some authors recommend routine fundoplication in 
every patient with myotomy for esophageal divertic-
ulum [1]. However, controversy exists with regard to 
the choice of operation between Nissen, Toupet or 
Dor fundoplication and the length of the myotomy. 
We preferred the Dor fundoplication, because it is 
easy to perform, prevents reflux, secures suture line 
and does not increase the intraesophageal pressure. 
We performed myotomy 5 cm above and 3 cm be-
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low the gastroesophageal junction. We have found 
intraoperative endoscopy to be very useful, and we 
believe that it should be performed in every case. It 
can be used for aspiration of residual food, correct 
identification of the diverticulum borders, dissection 
and resection of the diverticulum, checking for sta-
ple-line leakage and the myotomy [1]. 

To sum up, there is a lack of randomized studies 
that compare minimally invasive approach options 
for diverticulectomy. In laparoscopic treatment of 
esophageal diverticulum, reviews present only up to 
twenty operation cases. There is no common agree-
ment on patient selection and choice of surgical 
technique. Even though the laparoscopic approach 
to epiphrenic diverticula is challenging for the sur-
geon, technical factors, the lower rate of compli-
cations, reduced postoperative pain and early dis-
charge from hospital are factors which support the 
choice of this method. 

Conclusions

A  large, 7.5 cm epiphrenic diverticulum of the 
esophagus can be successfully removed through the 
laparoscopic approach. We have found this method 
to be safe and well tolerated by the patient.
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