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Abstract 

Epiphrenic diverticulum represent about 20% of oesophageal diverticulum. Only symptomatic diverticula 
should be treated by surgery. The most frequently encountered postoperative complication is the 
oesophageal fistula at the diverticulectomy suture line level with the appearance of acute postoperative 
mediastinitis. We present the case of a 59 years old male patient admitted in our clinic with a symptomatic 
right epiphrenic diverticulum. We performed a minimally invasively trans-hiatal diverticulectomy by 
laparoscopic approach with a mechanic suture with the development of a postoperative fistula at the suture 
line. Using a modified double-lumen nasogastric tube adapted to the negative pressure unit and using the 
same principle as in the negative pressure treatment of soft tissue wounds we have achieved positive results 
with successful cure of esophageal perforation. Additional techniques used in closing oesophageal wall 
defects include the use of standard clips, clipping devices (OTSC), suturing devices, and ways of closing the 
defect by bioglue injection, but the results reported in the literature are inhomogeneous in the success rate in 
these cases. Recent studies are comparing the results obtained using negative endoluminal pressure therapy 
with the use of self-expanding stents, in such pathologies the authors' conclusions pleading in favour of 
negative endoluminal pressure therapy. 
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Introduction 
Epiphrenic diverticulums  are considered to be pulsion 

diverticulum, characterized by outpouchings of the esophageal 

mucosa originating in the distal 10 cm of the esophagus and are 

frequently associated with spastic esophageal dysmotility. The 

most frequent clinical manifestations of the epiphrenic 

diverticulum are dysphagia, regurgitations [1]. The surgical 

approach can be performed classic by thoracotomy, laparotomy 

with trans-hiatal approach, thoraco-abdominal approach 

laparoscopic or robotic approach. In addition to diverticulectomy, 

the other surgical therapeutic objectives include miotomy on the 

opposite side of the esophagus as against to the diverticular neck 

and a gastric fundoplication, as an anti-reflux procedure. 

The most frequently encountered postoperative 

complication is esophageal fistula at the post-diverticulectomy 

suture line level, with an incidence ranging between 5.3% and 

37.5% [2]. 

The risk factors for post-diverticulectomy suture line 

fistula include the use of 2 or more linear staplers in case of large 

neck diverticula, inadequate quality of the staples used for the 

mechanical suture compared to the esophageal wall thickness, 

increase of tension in the suture line due to hypertonia of the 

inferior esophageal sphincter in the absence of miotomy [1]. The 

treatment of the fistula can be managed by surgical interventions, 

but more cases are now considered for endoscopic therapy. Recent 

developments in this field include use of Endo-vac therapy which 

consists of a sponge with suction device, biodegradable stent, use 

of fibrin glue and some endo-suturing device. Conservative therapy 

with no surgical or endoscopic intervention, may be suitable for a 

small subset of patients [3]. 
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Vacuum-assisted closure allows open drainage that 

continuously removes exudate with simultaneous stabilization of 

the chest and isolation of the wound. By maintaining a moist 

environment, this therapy stimulates granulation-tissue formation 

[4] in combination with an increased blood flow in the adjacent 

tissue [5,6]. Furthermore, VAC therapy approximates the wound 

edges and provides a mass filling effect with a low degree of 

surgical trauma, without establishing a new wound (e.g. abdominal 

wound in omental flaps). Finally, due to sternal stabilization and 

wound isolation, patients can be mobilized early and receive 

physiotherapy in order to minimize further complications. 

 

Materials and methods  
Required material: double-lumen nasogastric probe, 

vacuum S size kit, surgical instruments for small surgery, vacuum 

pump;  

Device preparation requires information about the size of 

the defect to be explored and also provides data for endoscopic 

guidance in preparing contact material (foam kit) and sizing the 

nasal-gastric tube dimensions that will be mounted on the sponge. 

Obtaining the necessary data for the intervention is done by 

performing a CT scan.  

The intervention involves a mixed endoscopic-surgeon-

anaesthesiologist team and the therapeutic gesture will take place 

in the surgery room, patient requiring general anaesthesia with oro-

tracheal intubation.  

Preparing the sponge according to the size of the cavity 

will be made respecting all three dimensions measured by the CT 

scan previously performed. The nasogastric tube is adjusted 

according to the length of the sponge. The holes in the nasogastric 

probe should not exceed the proximal and distal edge of the future 

sponge sleeve. Perforated sponge is drilled by following an 

imaginary line through its center along its entire length, 

representing the future path through which the nasogastric probe 

will be passed. After preparing all this upper gastrointestinal 

endoscopy is performed with viewing the cavity of the wound, 

inspection and lavage. The nasal-gastric probe is passed through 

the nasal orifice and exteriorized through mouth, when the 

previously made sponge is attached with its firm anchorage. The 

endoscopist takes and drives the device created to the defect by 

placing it inside the cavity to be drained actively. The aspect of the 

assembly is visualized by the retraction of the endoscope and also 

under visual control is initiated the aspiration with negative 

pressure.  The endoscope is withdrawn and the nasal-gastric probe 

firmly fixed to the nose wing. 

 

Results 
We present the case of a 59 years old male patient which 

is admitted in our clinic with dysphagia, fetid regurgitations. From 

the personal pathological antecedents there are no significant 

pathology. After clinical and paraclinical examination the 

diagnostic was right epiphrenic diverticulum. A minim invasively 

trans-hiatal diverticulectomy was performed by laparoscopic 

approach with mechanic suture. In the 9th day postoperative was 

diagnosticated with postoperative fistula at the suture line and right 

pleural empyema.  

The first surgery at the time of detection of esophageal 

fistula consisted of mounting endoluminal vacuum and right 

videothoracoscopy, pleuro-pulmonary debridement, fluid 

evacuation and drainage accompanied by the practice of a feeding 

jejunostomy. 4 days after this intervention, the aspiration device 

alerts by blocking the continuous aspiration with the presence of a 

quantity of 200 ml of digestive juice in the collecting canister. It is 

decided the emergency surgical intervention with the restoration of 

the negative pressure therapy, right thoracotomy with total 

pulmonary release, pleuro-pulmonary dehulling, lavage-drainage 

and restoration of the feeding jejunostomy. The increase of the 

pressure exerted on the esophageal wall and implicitly on the 

mechanical suture at its level determined the opening of the whole 

suture (approximately 3 cm in diameter in comparison with the 

prior defect aprox. 1 cm). 

We prepared the endo-luminal vacuum kit (Fig.1.a,b) as 

we described in the Material and Method subchapter, with the 

placement of the kit in the interior of the perforation. We set the 

device at a 165 mmHg pressure. 

 

  
                                                  a                                                                                 b 

Figure 1(a,b). The endoluminal vacuum kit; a - inside the probe ; b - one of the ways to drive the device 
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a                                                                                b 

Figure 2 (a, b). Endoscopic aspect of the defect with its exploration; a. Esophageal defect about 3 cm in diameter; b. The exploration of the 

defect led to the visualization of the drain tube (1) from the thoracotomy performed 4 days before the E-VAC treatment; 

 

  
                                             a                                                                                  b 

Figure 3 (a,b). Aspect of the endoluminal-vacuum montage checked by Computer Tomography 

 

The patient was motorized in the ICU Clinic for his 

biological status, enteral and parenteral feeding, and the good 

function of the vacuum kit (the washing of the kit to avoid the 

clotted of the secretions in the tube system).  

We performed the change of the vacuum kit in the first 

state at 4 days after installing it, after that at higher intervals under 

endoscopic control. As well a right thoracotomy for debridement, 

lavage and drainage and a self-feeding jejunostomy were 

performed at the first intervention of mounting the negative 

pressure kit. We repeated the endoscopic procedure for the 

replacement of vacuum sponge at 5 -7 days, with the check-up of 

the cavity that was smaller every time and the general status of the 

patient was better (Fig.4).
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                                                 a                                                                     b 

 

                        
                                                    c                                                                   d  

 

                     
                                                    e                                                                   f 

Figure 4 (a-e). The evolution of esophageal wound under treatment with negative pressure; a. endoscopic appearance after the second shift (7 

days after starting treatment); b. endoscopic appearance 12 days after the second exchange with endoscopic and subsequent radiological 

objectification by administration of radiopaque substance (Optiray) of a small fistulous tract (approx. 3-4 mm); c. the distal end of the probe 

extracted under endoscopic control; d. the aspect of the esophageal wound after the extraction of the penultimate kit and the objectification of 

the mechanical debridement effect of the sponge; e. esophageal appearance at the last endoscopic inspection on day 29 of treatment; f. 

radiological control with normal appearance. 
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On post-operative day 29 the endo- luminal vacuum kit 

is suppressed under endoscopic control, with complete healing 

(Fig.5) , which is also supported by the appearance of the superior 

digestive endoscopy. 

 

   

                    
                                                    a                                                                  b  

Figure 5 (a,b). Complete healing of the fistula 

 

Discussions         

A gastrointestinal transmural defect is defined as 

total rupture of the gastro-intestinal wall, and they have 3 

causes: perforations, leaks, and fistulas. Surgical 

management of these defects is associated with high 

morbidity and mortality rates and is very challenging. 

The successful use of endo-vacuum therapy in 

upper gastro-intestinal defects was first published in 2008 

[7]. The use of this kind of endoscopic therapy has favorable 

results and its use is increasing. This technique involves 

endoscopic placement of a sponge connected to a 

nasogastric tube into the defect cavity or lumen. This 

promotes healing via five mechanisms, including macro-

deformation, micro-deformation, changes in perfusion, 

exudate control, and bacterial clearance, which is similar to 

the mechanisms in which skin wounds are treated with 

commonly employed wound vacuums. 

The practice at the time of the first intervention of 

mounting the negative aspiration kit of a self-feeding 

jejunostomy is essential in the management of the patient 

who opts for this way of closing the esophageal defects. 

Taking into account the long stay in the intensive care unit, 

the need for serial interventions throughout this time 

interval, the realization of a self-feeding jejunostomy in case 

of mounting a negative pressure suction kit provided with 

two lumens (patent pending A / 00203 OSIM ) is essential in 

order to maintain an optimal nutritional status, along with 

the correction of hydro-electrolytic imbalances.  

The minimization of surgical gestures in such 

cases will be possible by eliminating in the future the 

realization of the self-feeding jejunostomy by inserting in 

the endoluminal negative aspiration kit a triple lumen probe 

whose development team involved in making the two lumen 

model designed a third lumen that will be conducted using 

the endoscope distal to the lesion and will allow feeding the 

patient. The sponge and suction probe were placed through 

the orifice of the esophageal gap keeping the proximal end 

of the sponge made at the gap, so that at the start of the 

device the edges of the esophageal gap mould to the 

proximal edge of the sponge so as to separate the esophageal 

endoluminal compartment from the cavity to be drained. The 

initial setting of the negative depression is high, the device 

in the first minutes being set at maximum suction to 

determine the moulding of the cavity to be drained by the 

sponge inserted at its level and thus eliminating any "air 

pockets", after this maneuver the suction is set to a value of - 

160 - 170 mmHg that will be kept throughout the treatment. 

The firm anchoring of the probe at the level of the nasal 

wing at the end of the procedure as well as the steps 

described above must be performed responsibly in order to 

obtain an efficient and stable aspiration system for a period 

of 5 -7 days. In current practice, instillation (antibiotics, 

saline) at the wound level in addition to the individual 

advantages of each solution introduced brings important 

information to the medical team on the functionality of the 

device through the pressure play created at the time of 

instillation. The use of solutions that allowed the washing of 

the defect cavity in the system created in addition to the 

decrease of the bacterial load and the elimination of the 

debris allows the prevention of the obstruction of the probe 

lumens and the maintenance of the system for long periods 

of time. 

 Endo-vac can be used in the upper gastro-

intestinal tract, small bowel, biliopancreatic regions, and 

lower gastro-intestinal tract, with variable success rates and 

a satisfactory safety profile. [8]          

The most common indications with established 

data are defects in the esophagus (perforations, leaks and 

fistulas after anastomoses), stomach (mainly after bariatric 

surgery), and colorectal areas (anastomotic leaks and 

fistulas). Additionally, recent data on early use of this 

technique in patients with anastomotic ischemic following 

esophagectomy has been reported with favorable results, and 

in a case of ischemia of the blind end of the jejunal loop 

after Roux-en-Y gastrectomy [9].  

A major advantage of the negative pressure 

therapy is the ability to clean the perforated cavity using a 

minim invasive method, this way we can avoid the sepsis 

and the death of the patient. It is able to clean even the wall 

of the consolidated wound, that is covered with fibrin tissue, 

to be able to produce granulation tissue in the first 3 days up 

to 5 days of treatment assisted with negative pressure.  

Encouraging results we also report this case being 

from a series of 5, their evolution being closely related to the 

observance of the method indications and at the same time 

the close follow-up of the patient's evolution. We observe an 

increase in this case of the healing period caused by the 

presence of the fistulous orifice identified at the beginning 

of the third week of treatment which led to an extension of 

the estimated healing period by at least one week.  
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We would like to point out that any change in the 

normal course of healing can lead to a considerable increase 

in the treatment period and we also emphasize the 

importance of correcting all imbalances identified as early as 

possible with a special focus on hemoglobin, maintaining a 

normal protein level and of the hydro-electrolytic balance 

and last but not least of the oxygenation. That being said, we 

can conclude that rigorous monitoring of the patient and his 

support, which is not always limited to correcting 

imbalances, is the key to success in such cases. 

The indications for use of the endo-vac are 

expanding to different applications. A recent series [10] 

demonstrated the use in the management of anastomotic 

ischemia, without active leak, after esophageal resections. 

This study showed interesting results; 75% of the patients 

developed complete mucosal recovery, while the other 25% 

of patients developed a leak during the use of the technique . 

However, these leaks were ultimately successfully treated 

with endo-vac. A recent study evaluating patients who 

underwent the treatment of esophageal transmural defects 

concluded that this procedure is well tolerated with a 

satisfactory long-term quality of life [11] . 

The complexity of the proximal esophageal 

perforations is bigger than that of the distal ones because the 

procedure is more invasive, and the placement of the sponge 

at this level may affect the air ways. This fact and the 

management of the sponge requires high skills of endoscopy 

makes this procedure available only in the big hospital 

centers with experience in interventional endoscopy and 

critical care.  

The decision of treatment must be taken by an 

interdisciplinary team, with staff from General Surgery, 

Thoracic Surgery, Interventional Radiology, Endoscopy and 

Intensive Care Unit. 

 

Conclusions  
Endoscopic vacuum therapy for parietal lesions of 

theesophageal wall is a great procedure in the management 

of this pathology with a high mortality and the surgeons and 

gastroenterologist must have considered as a treatment 

option in this kind of lessons.  

Early recognition of esophageal perforation or 

anastomotic fistula at this level leads to a survival rate of 80-

90%. The faithful exploration of the defect and the 

preoperative preparation of the work kit are the essential 

elements in the management of esophageal perforations or 

esophageal fistulas that will benefit from endoscopically 

assisted negative pressure therapy (EVAC), especially since 

there is currently no prefabricated kit available on the 

market. to allow the initiation of such treatment. 

The use of instillation brings benefits in 
terms of the functionality of the vacuum system, 
prolonging the period of a therapeutic cycle and 
also reduces the risk of bleeding the wound bed 
at the time of removal of the vacuum kit. 

The long-time of use of therapy with negative 

endoluminal pressure comes in contrast to the high death 

rate in these cases, of course time being a factor that tilts the 

balance in favor of this treatment. 

For favorable results it is necessary to meet certain 

criteria that anticipate a long stay in the intensive care unit. 

Treatment decisions should be made by an 

interdisciplinary team, including general surgeons, 

radiologists and endoscopists, the unity of such a team being 

indispensable to therapeutic success. 
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