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ABSTRACT

Aims: Transabdominal preperitoneal (TAPP) 
entails the development of peritoneal flaps 
in order to reduce hernia sac and create a 
preperitoneal space in which mesh fixed. 
After mesh fixation at preperitoneal space, 
the peritoneal defect must be closed well to 
prevent mesh contact with the abdominal viscera 
and internal herniation with risk of possible 
complications. The peritoneal defect was closed 
by new spiral looped needle percutaneous in 
this study. Methods: This study included 47 
patients suffering from inguinal hernias (27 
indirect, 13 direct, 5 bilateral indirect types, 2 
recurrent unilateral inguinal hernia after open 
hernia repair). This patients group subjected 
to transabdominal preperitoneal laparoscopic 
inguinal hernia repair from April 2015 through 
August 2016. The peritoneal defect closure in 
TAPP was done by spiral looped needle which 
passing to peritoneal cavity directly through 
abdominal wall. The outcome for this patients 
group was followed-up for period ranged from 
5–23 months (mean 18 months). Results: The 
mean ages of patients group was 49 years (ranged 
from 23–67 years). The peritoneal defect closure 
time with our method ranged from 5–10 minutes 
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(mean 7.7 minutes). During the period of follow-
up no intestinal obstruction or chronic pain or 
mesh migration were recorded. Conclusion: 
Using spiral looped needle for peritoneal defect 
closure during TAPP associated with good results 
and free of intraoperative and postoperative 
complications. Our technique is easy to learning 
and no need for much laparoscopic experience. 
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INTRODUCTION

Inguinal hernia repair is one of the most common 
procedures performed in the world, in 1991 Corbitt first 
reported the technique of laparoscopic herniorrhaphy 
[1, 2]. The most common endoscopic techniques are 
transabdominal preperitoneal (TAPP) and totally 
extraperitoneal (TEP) approaches. TAPP is common 
surgical procedure for groin hernia repair in adults, 
especially for bilateral and recurrent inguinal hernias 
after open repair [3]. TAPP laparoscopic groin hernia 
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repair is regularly performed, and entails development of 
peritoneal flaps to reach the preperitoneal plane making 
space and reducing the hernia sac. After mesh fixation 
in its position, the peritoneal defect must be closed well 
to isolate the mesh from exposure to abdominal viscera 
reducing adhesion and prevent internal herniation 
through the defect to preperitoneal space [4]. The 
peritoneal defect closure is represented essential step 
in TAPP procedure, which tried by many procedures 
as suturing using laparoscopic needle holder, tacks, 
staples and glue [5–7]. But until now, not reached the 
suitable procedure for peritoneal defect closure in TAPP 
procedure [8]. This study offers novel technique to close 
peritoneal defect during TAPP procedure.

MATERIALS AND METHODS

This study was done from April 2015 through August 
2016 in General and Laparoscopic Surgery Department, 
Zagazig University Hospital, Egypt. Forty-seven patients 
were included in this article. This research was discussed 
and approved from ethical committee of Zagazig 
University at January 2015. All information about the 
procedure was discussed with all patients, and gave 
writing consent for inclusion of their data in this study. 
The age of the patients ranged from 23–67 years (mean, 
49 years).

Surgical technique: Under general anesthesia, 
TAPP procedure was used in this patients group. After 
pneumoperitoneum, the preperitoneal space was reached 
through peritoneal incision above the level of hernia defect. 
The hernia sac was dissected and reduced with forming 
good preperitoneal space. The dimensions of suitable 
mesh size were measured to cover all hernia defects 
with 5 cm overlap [9]. The suitable mesh (polypropylene 
mesh) go to preperitoneal space, where was fixed in its 
position using Glubran 2 (Gem srl, Viareggio, Italy). The 
peritoneum defect was closed using Vicryl No. 0 or 2/0 by 
helping spiral looped needle through the abdominal wall. 
The spiral looped needle was prepared by corresponding 
author for this study. This needle, its length is ranged from 
25–30 cm, and its proximal end sharp and has large loop 
just after its tip. The proximal end is coiled in multiple 
rotations (ranged from 2–3) and the distance between 
each rotation about 1 cm. Follow, the proximal end the 
needle shaft which is straight and about 25 cm its length. 
The needle has small handle to direct and rotate the 
needle tip. The needle advances when the needle handle 
rotated with clockwise direction and withdrawn when 
rotated at anticlockwise direction (Figure 1A-F). The 
needle is passed at near and parallel point to peritoneal 
incision through the abdominal wall to peritoneal cavity 
by clockwise rotation with slight pushing of needle 
handle. The needle tip advances through the abdominal 
cavity and passes though the peritoneal flaps from one 
end to other end also by clockwise rotation slight pushing 
of needle handle (Figure 2). Then, the thread (Vicryl 

No. 0 or 2/0) is loaded in the loop and the needle with 
thread end withdrawn by anticlockwise rotation with 
slight traction (Figure 3). When the needle tip with loop 
came out of peritoneal defect, the thread end is detached 
from the loop (Figure 4). The both thread ends were tied 
producing complete peritoneal closure (Figure 5). The 
pneumoperitoneum was emptied under direct viewing 
with the laparoscope and external pressure was applied 

Figure 1: (A): a. Spiral looped needle. b Large looped at needle 
tip. c. Peritoneal defect with mesh fixed at preperitoneal space. 
The needle is passed through the abdominal wall at near and 
parallel point to peritoneal incision to peritoneal cavity by 
clockwise rotation with slight pushing of needle handle. (B) The 
needle tip advances through the abdominal cavity and passes 
though the peritoneal flaps from one end to other end also by 
clockwise rotation with slight pushing of needle handle. (C) d. 
The thread is Vicryl No. 0 or 2/0. The thread is loaded in the 
loop of needle by using laparoscopic forceps through working 
port. (D) The needle loop with thread end inside was withdrawn 
by anticlockwise rotation with slight traction of needle handle. 
When the needle tip with loop came out of peritoneal defect, 
the thread end is detached from the loop by using laparoscopic 
forceps. (E) The two ends of suture came out through working 
port. The spiral looped needle was removed from peritoneal 
cavity through abdominal wall by anticlockwise rotation with 
slight traction of needle handle. (F) The suture ends were tied 
extracorporeal or intracorporeal to produce good closure of 
peritoneal defect isolating the mesh completely from abdominal 
viscera. During suture ting, the gas pressure must be lowering 
with external compression on inguinal area to allow gas which 
present in preperitoneal space to come out.
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to the inguinal region. The follow-up period ranged from 
5–23 months (mean 18 months). The intraoperative and 
postoperative complications were recorded. 

RESULTS

Forty-seven patients suffering from inguinal 
hernias were included in this study (27 indirect, 13 
direct, 5 bilateral indirect types, 2 recurrent unilateral 

inguinal hernia after open hernia repair). The mean 
age was 49 years (range 23–67 years), mean BMI was 
25.1 (range 18.7–30.3) and mean operative time was 
90 minutes (range 70–110 minutes). The mean time 
to close the peritoneal defect by this technique was 7.7 
minutes (range 5–10 minutes) (Table 1). The learning 
curve is short, the time to close peritoneal defect 
becomes less with more using our technique and 
more easy. The needle tip must be going through the 
abdominal wall at parallel plane to peritoneal incision 
plane to make procedure easy. Thirty-nine patients 
(83%) returned to their usual activities in one week 
and eight patients (17%) required up two weeks. Seven 
patients (15%) experienced mild inguinal pain for 
three weeks. Some precautions must be taken during 
our procedure for peritoneal defect closure, firstly 
lowering the intra-peritoneal pressure and secondly 
external compression on the inguinal area to allow 
the gas come out of preperitoneal space before tying 

Figure 2: The needle tip advances through the abdominal cavity 
and passes though the peritoneal flaps from one end to other 
end also by clockwise rotation with slight pushing of needle 
handle. Then, the thread (Vicryl No. 0) is loaded in the loop by 
using laparoscopic forceps.

Figure 3: The needle with thread end inside the loop was 
withdrawn with anticlockwise rotation. When the needle 
tip with loop came out of peritoneal defect, the thread end is 
detached from the loop by using laparoscopic forceps.

Figure 4: The two ends of thread were coming out of peritoneal 
cavity through the working port.

Figure 5: The stitch was tied extracorporeally producing 
complete closure of peritoneal defect.
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peritoneal defect with advantages of self-anchoring and 
knotless sutures [18]. Disadvantages are incomplete 
closure because the thread can be cutting through thin 
peritoneal flaps with frequent internal herniation. Also, 
one of big problem of using braded thread in surgery 
that the barbs have affinity to move forward. So, the 
ends of braded suture must be covered and fixed by good 
amount of tissue. If not do like this, the uncovered parts 
of braded suture will be penetrated the near organs like 
intestine producing serious complications as peritonitis 
and intestinal obstruction [25–27]. With using our 
spiral looped needle to close peritoneal defect passes 
percutaneously through the abdominal wall at nearest 
and parallel to peritoneal incision to make procedure easy. 
The intra-peritoneal pressure must be decreased with the 
needle tip passing from upper to lower peritoneal flaps by 
helping of laparoscopic forceps with clockwise rotation 
and slightly pushing of needle handle. So this procedure 
does not needing to more port or much instrumentations. 
The manipulation of this spiral looped needle is easy by 
beginner laparoscopic surgeon.

CONCLUSION

The using novel spiral looped needle for peritoneal 
closure during transabdominal preperitoneal procedure is 
associated with good results in form complete closure and 
free of intraoperative and postoperative complications. 
Our technique has shortening learning curve.
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Table 1: Patients data, and our technique data. 

Patients 
number

Hernia type Peritoneal 
incision length

Mean defect 
closure time

Mean age Mean operative 
time

Mean BMI

47 patients 27 indirect, 13 direct, 5 
bilateral indirect types, 
2 recurrent unilateral 
inguinal hernia after open 
hernia repair 

Ranged from 
15–20 cm

7.7 minutes 49 years 90 minutes 25.1

the thread ends. The suture was tied extracorporeal or 
intracorporeal. The reports of this patients group were 
no intestinal colic or obstruction, no recurrence of 
hernia or chronic pain at the site of operation. 

DISCUSSION

Although both the transabdominal preperitoneal 
and total extraperitoneal approaches to laparoscopic 
herniorrhaphy have acceptable for repair of inguinal hernia 
and have all advantages of minimally invasive surgery. 
TAPP laparoscopic groin hernia repair is more common 
because easier, a better view of the anatomy, shortening 
the learning curve, and can examined all abdominal 
contents [10, 11]. These procedures are associated with 
many complications which related to lack of thorough 
knowledge of surgical anatomy of pelvis or improper steps 
of technique [12, 13]. The complications rates ranged 
from 5% to 13% after laparoscopic hernia repair, but the 
complications definition differs widely among studies 
[14–17]. The peritoneum incision was made just above 
the level of hernia defect and extended from the medial 
umbilical ligament to anterior superior iliac spine to create 
good preperitoneal space. Allowing optimal mesh to be 
covered all hernias defects with 5 cm overlapping from all 
directions. But, this produced big peritoneal defect [18]. 
One of important step of TAPP procedure is closure of 
peritoneal defect after placing of mesh in preperitoneal 
space to isolate the mesh from contact with abdominal 
viscera preventing intestinal adhesion and internal 
herniation with their complications. Good closure of 
peritoneal flaps represented one of difficulties [19]. The 
methods for peritoneal defect closure were classified to 
mechanical methods as tickers, clips and staples which 
may be associated with risk of nerve injuries, incomplete 
closure, laceration of peritoneal flaps, ticks site herniation 
[20–22]. Recently, absorbable clips were developed for 
peritoneal defect closure during TAPP procedure but 
difficult in its application and with risk of incomplete 
closure [23]. Secondly, non-mechanical methods were 
used in peritoneal closure as sutures and glue substance. 
Some researches were reported that peritoneum closed 
with a running suture reducing the bowel and internal 
herniation to 0.8% to 0.1%. Using the laparoscopic 
needle holder or automatic devices to apply suture are 
complicated, required special port and long experience 
[24]. After successful using braded thread in plastic and 
reconstructive surgery, it’s using was extended to close 
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