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CLINICAL NOTE

ABSTRACT

Background: Overstitch endoscopic suturing system (Apollo 
Endosurgery. Austin, Texas) was created for NOTES procedures. 
As it demonstrated to be feasible, secure and effective in this field, 
further studies have evaluated its use in common gastrointestinal 
disorders in which current therapeutic tools, endoscopic or not, are 
not efficient or safe enough. Published results are promising. We 
present our initial experience with this system in the management 
of pathologies we usually face in our clinical practice. 

Method: Suturing system was evaluated for: 1. Endoscopic 
fixation of metallic stent to prevent migration in patients with 
gastrointestinal non-neoformative pathology. 2. Outlet reduction 
in patients with weight regain following Roux-en-Y gastric bypass.

Results: During a period of 6 months Overstitch endoscopic 
suturing system was used in 5 patients: For stent fixation in 3 and 
for outlet reduction in 2. Technical success: Suture was performed 
in all the patients. Only 1 stitch was lost. Effectiveness: Stent 
fixation and outlet reduction were achieved in all the patients. 
However, in 1 patient the final anastomotic size was not close 
enough. Clinical success: Clinical recovery was achieved in all the 
patients in whom endoscopic stent fixation was performed. The 
patient which appropriated outlet closure developed a significant 
weight loss. The patient in which final size was not close enough 
did not lose weight.

Conclusions: We found Overstitch endoscopic suturing system 
feasible, safe and effective, as it has been previously described. We 
encourage the publication of further studies evaluating the real utility 
of this tool, mostly taking into account that it allows a successful 
management of usual disorders for which there are not current 
effective therapies. 
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BACKGROUND

Overstitch endoscopic suturing system (Apollo En-
dosurgery. Austin, Texas) was initially designed for the 
closure of gastrointestinal wall lacks performed during 
NOTES procedures (1). Approved by FDA in 2008, in the 
last years few studies have evaluated it in humans in form 
of isolated cases or, at most, small series. All these studies 
have described this system as feasible, effective and safe 
(2-5). The spread of this new technique and these results 
encouraged other endoscopists to evaluate it in problems 
usually founded in the clinical practice, such as anasto-
motic dehiscence, fistula or stent migration, for which 
endoscopic or surgical therapies are not effective enough 
or too risky (6-11). Results published in these studies 
demonstrated safe and feasibleness of Apollo Overstitcht 
system, and a high effective suture. In Europe this sys-
tem is available since 2013 and the few data published 
are comparable (12). The knowledge of this system and 
the theoretical benefits it can provide in the clinical prac-
tice have motivated us to try it in our patients. We present 
the results obtained applying this suturing system for the 
resolution of common pathologies for which current en-
doscopic therapies are not efficient enough while surgical 
options involve an elevated morbidity. 

METHODS

Initial experience with Apollo Overstitch Endoscopic 
Suturing System carried out in Quirón Madrid Universi-
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tary Hospital. Indications were: a) Metallic autoexpan-
dible stent fixation in non-neoplastic pathology; and b) 
gastric outlet reduction in patients with weight regain 
following Roux-en-Y gastric bypass. Data collected to 
evaluate the utility of this system were: Basal features of 
the patients and data related to the proceeding: Duration, 
number of stitches, technical success (fulfillment of the 
suture), efficacy (achievement of the aim of the suture: 
fixation of the stent and gastric outlet reduction), clinical 
success (achievement of the therapeutic aim: Resolution 
of the symptoms and weight loss). 

–  Endoscopic suturing procedure: All the explorations 
were performed under general anesthesia, with anti-
biotic prophylaxis (Amoxiciline-Clavulanic Acid 1 
g/8 h e.v.) and with the help of an overtube to avoid 
mucosal lacerations due to the suturing system. 

   Overstitch suturing system was put in a double-chan-
nel therapeutic endoscope (Olympus, GIF-2TH180). 
Figure 1 shows the assembly of the suturing system: 
The metallic cap placed in the tip of the endoscope 
presents a mobile curved arm that will hold the nee-
dle that can perform a continue suture or isolated 
stitch. A plastic piece with the control of the sutur-
ing system is fixed close to the proximal access of 
the working channel, through which the thread and 
needle will be passed (in our cases, 2-0 non-reab-
sorbable polipropylen thread) to reach the curved 
arm at the tip. Through the other working channel a 
secondary tool called helix will be passed to be an-
chored in the gastrointestinal wall, spinning clock-
wise 4 times, that will allow strength traction of this 
towards the needle to facilitate the full-thickness 
suture and avoid accidental blind puncture of struc-
tures around the digestive tube. Once the last stitch 
has been placed, the proximal and distal blocks of 
the suture are released: a plastic piece and the sutur-
ing needle respectively (Fig. 1).

–  Stent fixation procedure: Metallic stent was placed 
as usual, assisted by a guidewire an under endo-

scopic and radiologic control. Once it was correctly 
released, the proximal end was sutured to the wall 
hanging it to 2 stitches in the proximal mucosa, 2-3 
cm above the stent. An intermediate thread between 
the stitches was passed through the stent net, avoid-
ing the underlying mucosa (Fig. 2).

–  Gastric outlet reduction proceeding: First step was 
the fulguration of the anastomotic borders with 
APC to estimulate the subsequent cicatrization. Af-
terwards, depending of the anastomosis diameter, 
2-3 stitches were put in opposite borders to try to 
achieve a final caliber < 10 mm (Fig. 3).

–  Discharge: After the suturing procedure, patients 
with bariatric disorder were discharged later that 
day, with liquid diet until they were controlled at 
15 days. Then normal diet was progressively intro-
duced and patient was revised at 1 month. In those 
patients which stent fixation, after 24 hours of fast-
ing, oral intake was introduced and, if it was appro-
priate and no complications were identified, patients 
were discharged unless their basal pathology did not 
permitted it. All the patients received a discharging 
report including 5-day antibiotic treatment. 

RESULTS

During a period of 6 months suture was performed in 
5 patients: stent fixation in 3 cases and gastric outlet reduc-
tion in 2 cases (Table I). Table II shows the type of stent 
used according to the main aim. Suturing procedure time 
was 44 and 34 minutes in gastric outlet reduction (case 2 
and 3 respectively) and 27, 20 and 19 minutes in stent fix-
ation cases (1, 4 and 5 respectively). 3 and 2 stitches were 
used in both indications respectively. Anastomotic diame-
ters were initially 5 and 3 cm (patients 2 and 3 respective-
ly). Technical success: All the stitches were succesfully 
put excepting 1 of them in which the thread broke (patient 
2). Effectiveness: Stent was adequately anchored in the 
3 cases. Significant gastric outlet reduction was achieved 
in both cases. In patient number 2 final diameter of the 
anastomosis was almost 10 mm. Clinical success: In pa-
tient n.º 1, bronchial symptoms resolved and the pleural 
drainage could be removed since the stent was fixed until 
the patient dead 3 months later due to complications relat-
ed to his basal disease. In patient n.º 2 significant weight 
reduction was not achieved. At this moment he is waiting 
for a new suturing procedure. Patient n.º 3 lost 12 kg the 
first month after the suture. At this moment he is waiting 
for a new check-up. Patients n.º 4 and 5 could normalize 
oral intake after stent fixation. No dysphagia symptoms 
have been related during the follow-up (1 and 2 months 
respectively). Clinical monitoring was performed in all 
cases, and also radiologic in those patients with stent. If 
there were no clinical complications, it was assumed that 
the suture was doing her job, so endoscopic exam was 

Fig. 1. Apollo Overstitch endoscopic suturing system.
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not performed. In patient n.º 2, as weight loss was not 
achieved, endoscopic evaluation was performed 1 month 
after the procedure, noting that anastomotic diameter was 
not close enough. Complications: During the procedure 
all the patients presented minor bleeding comparable to 
other endoscopic non-complicated procedures. Both pa-
tients with bariatric pathology presented controlled vom-
its the first 24 h, as it is common after bariatric proce-
dures. Patients with stent fixation felt the typical stent-re-
lated discomfort the first hours. During the follow-up no 
other complications were related. 

DISCUSSION

Fully or partially covered metallic stents are easy to put 
and remove, safe and leacktightness. For these reasons 
they are considered the main tool not only for the man-
agement of benign obstructions, but also in the sealing of 
digestive wall lacks (anastomotic dehiscence, fistula…). 
The major disadvantage of this kind of stent is an elevated 
migration rate (up to 40 %) (13,14). Several sorts of endo-
scopic sutures to fix the stent have been previously tested 
with unfortunate results (15-19). Few studies evaluating 
Overstitch suturing system for this aim have described a 
success stent fixation, with a significant reduction in the 
migration rate, in an easy and safe way (7-9). However, 
stent migration still happens (up to 21 % with Overstitch), 
and this despite Apollo Overstitch allows a non-reab-
sorbable full-thickness suture. Investigators argue that, in 
many of this cases, the sutures are not well performed, not 
as deep as this system allows, increasing the risk of loss. 
We suggest that this problem is related to the fact that all 
the studies suture directly the stent to the wall, where the 
stent net interfere in the movement of the curved arm and 
the helix, making it more difficult to make a full-thickness 
suture. Instead of this hard technique, we have placed 
2 stitches in the proximal mucosa, where they can be eas-
ily placed appropriately, and we have anchored the stent 
to them. The thread that join both stitches passes only 
through the net of the stent avoiding the underlying wall 
(Fig. 2). No migration was described with our system, so 
we suggest this easier proceeding can simplify the suture 
and avoid or reduce previously described problems. 

The weight regain following Roux-en-Y gastric by-
pass has been related with the dilation of the pouch and 
anastomosis. Though several studies have evidenced that 
the reduction of the anastomosis again < 10 mm is direct-
ly related with new weight loss, surgical reintervention 
presents high morbidity (12). Overstitch suturing system 
has been previously used for the creation of endoscopic 
gastric tubulization. This motivated investigators to eval-
uate its use for the closure of those dilated anastomoses. 
In a study with 25 patients followed over 1 year, authors 
described 100 % technical success without significant 
complications. Overstitch demonstrated to be effective to 

Fig. 2. Suturing the stent to the esophageal wall. Step 1. Placing a 
proximal stitch. Step 2. Passing the thread through the net, avoiding the 
underlying wall. Step 3. Fully covered metallic stent hanging from the 
thread sutured in 2 stitches in the proximal esophagus.
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Fig. 3. Endoscopic outlet reduction in patients with Roux-en-Y gastric bypass. Step 1. Application of Argon plasma coagulation in the borders of the 
anastomosis. Step 2. Assembly of the needle and thread in the suturing arm. Step 3. Partial reduction of the anastomosis. Step 4. Final diameter of the 
gastric outlet.

Table I. Basal features of the patients

Num. Sex Age (years) Disease Problem Therapeutic procedure Goal of the suture

1 M 66 Esophageal neoplasm Esophagopleural fistula Cover with FCMS* Avoid stent migration

2 M 35 Morbid obesity Weight gain Gastric outlet reduction Suture of the 
anastomosis

3
M 63 Morbid obesity Weight gain Gastric outlet reduction Suture of the 

anastomosis

4 M 50 Gastric neoplasm Anastomotic dehiscence Cover with FCMS* Avoid stent migration

5
M 67 Esophageal neoplasm Isquemic estenosis of 

gastric plastia
Dilate with FCMS* Avoid stent migration

*FCMS: Fully covered metallic stent.
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reduce the anastomosis diameter below 10 mm (average 
= 6 mm), what clinically meant a significant weight loss, 
maintained over the following period. In the 2 patients in 
which we have carried out this proceeding, significant di-
ameter reduction was achieved, and when it was less than 
10 mm (6 mm in our case), it was related with a signifi-
cant weight loss. The only failure we have had placing the 
stitches happened with the first bariatric patient (patient 
n.º 2) when the thread broke due to an excessive traction. 
Afterwards 2 more stitches were placed successfully in 
that patient and anastomosis diameter could be reduced 
to nearly 1 cm. That measure was then considered close 
enough to be effective, and no additional stitches were 
used. Unfortunately this closure was not clinically signif-
icant. This suturing system is very intuitive and the learn-
ing curve is fast, but we think those mistakes were related 
with our inexperience: an excessive traction and the de-
cision of not narrowing that anastomosis. In the second 
patient (patient n.º 3) stitches were correctly placed and 
the final diameter of the anastomosis was far below of 10 
mm (6 mm). This patient presented a weight lost > 10 kg 
during the first month. 

In this initial experience we founded Overstitch endo-
scopic suturing system easy to manipulate and, with the 
addition of the helix, safe and effective. This tool allows a 
significant traction of the gastrointestinal wall close to the 
needle minimizing the risk of accidental blind puncture 
of adjacent structures. It also allows a deep suture what is 
one of the most important advantages of this system as we 
think. Taking into account the published experience, we 
agree with previous authors that Overstitch is a promising 
endoscopic suturing system that needs new evidence with 
large and well-designed studies to confirm the promising 
results obtained. We also think that the absence of thera-
peutic alternatives at this moment to treat these problems, 
so common in the daily clinical practice, should increase 
the interest of endoscopists in the evaluation of this tool. 
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Table II. Stents employed

Num. Problem Stent

1 Neoformative 
esophagopleural fístula 
without estenosis

Metallic fully covered
Evolution, Cook

4 Esophagoyeyunal 
anastomosis dehiscence

Metallic partially 
covered Izasa

5
Isquemic estenosis of 
gastric plastia

Metallic partially 
covered Izasa


