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Purpose: We retrospectively reviewed the medical records to estimate the feasibility and surgical outcome of 
laparoscopic herniorrhaphies in patients with previous lower abdominal surgery. 
Methods: Between December 2000 and December 2008, a total of 1,101 cases of laparoscopic herniorrhaphies 
were performed in 974 patients, among them 47 cases (4.27%) of laparoscopic herniorrhaphy in 40 patients who 
had undergone previous lower abdominal surgery were enrolled to this study. 
Results: Most patients (23 of 24) who had a history of appendectomy successfully underwent laparoscopic totally 
extraperitoneal (TEP) repair. Six patients who had history of a prostatectomy and 2 patients with a Pfannenstiel 
incision underwent an intraperitoneal only mesh (IPOM) repair after a failed TEP repair. Five patients had lower 
midline incisions due to panperitonitis, among them TEP repairs were performed in 3 patients and IPOM was 
performed after failed TEP repairs in 2 patients who had undergone surgery due to trauma-induced rupture of 
the bladder. 
Conclusion: Laparoscopic TEP hernia repair could be possible and reasonable in patients after an appendectomy; 
however, it is difficult in patients with previous pelvic surgeries. Additional studies are needed to determine 
whether or not laparoscopic TEP repair for inguinal hernias is feasible in patients who have undergone other 
general surgical procedures. (J Korean Surg Soc 2010;78:405-409)
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INTRODUCTION

  Inguinal hernia repair is one of the most common 

elective general surgical procedures, and laparoscopic In-

guinal hernia repair has become very popular, accounting 

for 15∼20% of hernia operations worldwide.(1) Among 

the types of laparoscopic hernia repair (total extraperitoneal 

[TEP], intraperitoneal onlay mesh [IPOM], and transab-

dominal preperitoneal [TAPP]), laparoscopic TEP repair is 

the most frequently used procedure because the preperi-

toneum is accessed without the associated pain and 

morbidity of a larger incision, and it potentially allows 

more rapid recovery.(2-5) However, inguinal hernia is not 

always suitable to perform laparoscopic TEP repair, espe-

cially in patients who have undergone previous lower 

abdominal surgery. Indeed, some prospective studies of 

hernia repairs have excluded patients who have had prior 

bladder or prostate procedures.(6-8) To evaluate the fea-

sibility of laparoscopic TEP repair after previous lower 

abdominal surgery, we have retrospectively reviewed our 

entire data set involving inguinal herniorrhaphy in patients 

who have had previous lower abdominal surgery.

METHODS

  Between December 2000 and December 2008, a total of 

1,101 cases of laparoscopic hernia repairs were performed 

in 974 patients by 1 surgeon; a retrospective analysis of the 

medical record was conducted. There were 1,065 TEP 
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repairs, 33 IPOM repairs, and 3 TAPP repairs. Forty-seven 

cases (4.27%) of laparoscopic hernia repair in 40 patients 

who had undergone previous lower abdominal surgery were 

enrolled in this study. We performed laparoscopic TEP 

repairs as a standard method for hernia repair, but in case 

which it was failed, IPOM was performed in these patients.

1) Laparoscopic technique

  (1) TEP technique: Our TEP approach for inguinal 

hernias is performed using a 3-port technique. The patient 

is placed in the supine position, with a slight Tren-

delenburg tilt and to create the pre-peritoneal space, a 12 

mm transverse skin incision is made at the inferior edge 

of the umbilicus, and the incision is carried down to the 

anterior rectus sheath. A small incision is then made in 

the anterior rectus sheath, exposing the rectus abdominis 

muscle. A channel between the rectus muscle and the 

posterior sheath is created with blunt endopeanuts (Tyco 

Healthcare, Norwalk, CT, USA) directed toward the sym-

physis pubis. A small tunnel is made in the direction of 

the pubis between the rectus abdominis muscle and the 

peritoneum. Using a 45 degree telescope and 12 mmHg 

CO2 gas pressure, the pre-peritoneal space is developed. 

After creation of preperitoneal space, 2 accessory 5 mm 

ports are placed (the one port at 2 cm superior to the 

symphysis pubis in the midline and the other is in the 

middle between the existing 2 ports). After reduction of 

the hernia sac and parietalization of the spermatic cord, 

a 13×8 cm Surgipro mesh (Covidien, Mansfield, MA, USA) 

is placed over the myopectineal orifice. If the hernia was 

bilateral, other side was repaired with same method using 

trocars which were inserted previously.

  (2) IPOM technique: The patient is placed in the supine 

position, with a slight reverse-Trendelenburg tilt. After 

insertion of a 12 mm trocar below the umbilicus through 

the previous incision using an open technique, a 10∼12 

mmHg pneumoperitoneum is established. In the case of a 

unilateral hernia, a 5 mm trocar is inserted at McBurney’s 

point or counter to McBurney’s point, then second 5 mm 

trocar is positioned at the both lateral to the midclavicular 

line 1 cm below the umbilicus. Two 5 mm trocars are 

inserted at the lateral to the midclavicular line 1 cm below 

the umbilicus for bilateral inguinal hernias. All trocars were 

reused for IPOM.

  A 15×10 cm Proceed mesh (Ethicon, Somerville, NJ, 

USA) is inserted into the abdomen via the 12 mm trocar. 

Other possible hernia defects; direct, indirect, and femoral 

hernias are covered by the mesh and fixed with 5 mm 

Tacker (Tyco Healthcare, Norwalk, CT, USA) and suture. 

The superior portion of the lateral side and the inferior 

portion of the medial side are fixed with tackers, and the 

inferior portion of the lateral side was fixed to the fascia 

by non-absorbable materials using a suture passer device. 

If there was any hernia in other side, a new Proceed mesh 

was inserted into the abdomen and covered defect of other 

side and fixed with same method.

  Operative time was recorded from the time of skin 

incision until skin closure. Length of hospital stay was 

defined as the total number of nights spent in the hospital 

after surgery. Seroma was defined as the presence of 

palpable fluid collection over the operation site or scrotum 

during follow ups. After operation, patients who needed 

more than 2 times of analgesics for operative site pain were 

recorded. Most patients were discharged on the day after 

surgery. The patients were followed through the outpatient 

hernia clinic.

RESULTS

  There were 47 cases of laparoscopic hernia repairs in 40 

patients who had undergone previous lower abdominal 

surgery. The mean operative time was 26.46±13.26 minutes 

in TEP repair group and 44.69±23.4 minutes in the IPOM 

repair group. Mean hospital stay was 0.96±0.43 days in 

TEP repair group and 1.31±0.63 days in IPOM repair 

group. In 5 cases (10.6%), seroma was occurred; 3 out of 

35 cases (8.5%) in TEP repair group and 2 out of 12 cases 

(16.6%) in IPOM repair group. Postoperative pain was 

occurred in 5 cases (10.6%); 2 out of 35 cases (5.7%) in 

TEP repair group and 3 out of 12 cases (25%) in IPOM 

repair group. Twenty-five patients (62.5%) had right in-

guinal hernias, 8 patients (20%) had left inguinal hernias, 
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Table 1. Patients’ demographics, hernia sites and types of hernia

Variable No. of patients (%) (n=40)

Age (years) 55.17±14.72
Male/Female 38/2
Site of hernia
  Right 25 (62.5)
  Left 8 (20)
  Bilateral  7 (17.5)
Primary hernia 35 (87.5)
Recurrent hernia  5 (12.5)
Type of hernia
  Indirect hernia 33 (70.2)
  Direct hernia 10 (21.2)
  Pantaloon 3 (6.5)
  Femoral 1 (2.1)

Table 2. Types of previous lower abdominal surgery and performing
operation

Operation type
No. of conversion cases/

total No. of cases

Appendectomy 
(transverse incision)

Prostatectomy 
(Pfannenstiel incision)

Gynecologic surgery 
(Pfannenstiel incision)

Panperitonitis 
(lower midline incision)

Rectal cancer 
(lower midline incision)

Renal stone 
(thoracoabdominal incision)

1*/24 (included 1 case of 
laparoscopic and 2 cases of 
paramedian incision)

6/6 (included 2 cases of robot 
surgery)

2/2

2 (traumatic bladder rupture)/5

0/1

1/2

*Patient who had 2 times of right recurrent inguinal hernia and
appendectomy history.

and 7 patients (17.5%) had bilateral hernias. Five patients 

(12.5%) had a history of recurrent hernias. As Table 1 

shows, the mean age was 55.17±14.72 years, and there were 

38 male patients and 2 female patients. Thirty-three were 

indirect hernias and 10 were direct hernias, and there were 

3 cases of pantaloon hernias and 1 case of a femoral 

hernia.

  Table 2 shows the types of previous lower abdominal 

surgery and the types of herniorrhaphy. Total 28 patients 

were performed laparoscopic TEP repair, and 12 patients 

were performed IPOM after failed TEP repair. There were 

24 patients who had appendectomies (4 patients had left 

inguinal hernias, 17 patients had right inguinal hernias, 

and 3 patients had bilateral inguinal hernias). Laparoscopic 

TEP repair was possible in most of the patients (23 of 24) 

who had appendectomies (including 1 laparoscopic ap-

pendectomy and 2 appendectomies through a paramedian 

incision); TEP repair could not be performed in 1 patient 

who had a twice-recurrent hernia and an appendectomy. 

Six patients who had prostatectomies (including 2 cases of 

robot surgery) and 2 patients who had Pfannenstiel in-

cisions underwent IPOM repair after failure of TEP repairs. 

A TEP repair was performed successfully in 1 patient who 

had undergone a laparoscopic low anterior resection due 

to rectal cancer. Five patients had lower midline incisions 

due to panperitonitis; TEP repairs were failed in 2 patients 

who had a history of traumatic rupture of the bladder. In 

1 case of right inguinal hernia with a right extended 

thoracoabdominal incision for a renal stone, a TEP repair 

was failed. The follow-up periods were varied from 2 weeks 

to 56 months, and the mean follow-up periods were 26 

months. All of the cases in which TEP repairs were failed 

were successfully repaired by IPOM, and there were no 

recurrences.

DISCUSSION

  Since the introduction of laparoscopy into the field of 

general surgery in the early 1990s, the natural evolution 

of laparoscopic procedures was that as surgeons gained 

experience, previous contraindications were challenged and 

the group of patients suitable for the procedure widen.(9) 

In field of inguinal hernia, previous lower abdominal sur-

gery was considered as a contraindication to laparoscopic 

TEP repair, so many surgeons more preferred open repair 

than TEP repair, although this was not based on any solid 

data.(10,11) Laparoscopic hernia repair has several advan-

tages over the conventional open methods; a reduced pos-

toperative pain, a short recovery period, and an earlier 

return to work.(12,13)

  It has been reported that 4∼21.7% of the total number 

of laparoscopic inguinal hernia repairs are performed on 

patients who have had previous lower abdominal sur-
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gery,(14,15) which is in agreement with our findings 

(4.27%). In our data, laparoscopic TEP repair was suc-

cessfully performed in most patients who had undergone 

a previous appendectomy (including right paramedian in-

cision), whether or not the hernia was on the right, without 

any complications. Only 1 of 24 cases which had a history 

of previous appendectomy and a twice-recurrent right 

inguinal hernia TEP repair was failed, thus necessitating 

IPOM repair. Therefore, laparoscopic TEP repair can be 

feasible in patients who have had appendectomies, even it 

is right inguinal hernia.

  Dulucq et al.(16) reported that previous radical pro-

statectomy should be a contraindication to a laparoscopic 

TEP repair because of the associated scarring in the 

preperitoneal space, and some prospective studies of hernia 

repairs have excluded such patients, especially those in-

volving bladder or prostate procedures.(6-8) In our cases, 

6 patients with previous prostatectomy (including 2 cases 

of robot surgery) and 2 cases of traumatic rupture the 

bladder were failed by laparoscopic TEP repair due to 

severe tissue adhesions, and the hernia was subsequently 

repaired by IPOM repair. Some authors have reported that 

laparoscopic TEP repair is safe and yields good results after 

radical prostatectomy or previous lower abdominal sur-

gery,(16) and TEP repair of recurrent inguinal hernias after 

a primary TEP procedure as well as repair of contralateral 

hernias after earlier TEP repair are technically feasible and 

safe.(17) However, it is not easy to perform TEP repair in 

cases of previous pelvic surgeries such as prostatectomy or 

bladder injury because of severe tissue adhesions which 

made difficulty for tissue dissection and even cause tissue 

bleeding in the pelvic region. Also postoperative com-

plications such as seroma and pain were occurred more 

frequently in IPOM repair group. These results may be 

caused by; 1) tissue damage caused by forced dissection of 

scaring tissue, 2) small number of data. So in our opinion, 

it is better to perform other procedures such as IPOM, 

TAPP, or conventional anterior repair than TEP repair in 

these cases because adhesions can cause intraoperative 

complications frequently such as peritoneal tearings, bleed-

ing, and cord injuries and postoperative complications.

  IPOM repair is easier and faster than other types of 

inguinal hernia repair, but have not been popular because 

of some problems; 1) high recurrence rate due to mesh 

migration, 2) adhesive phenomenon with the bowel.(18,19) 

However, in these days, there were some reports about 

successful IPOM repair for inguinal hernia(20); but still it 

is needed that long term follow up and better designed 

study about IPOM repair to confirm its safety and fea-

sibility. In our study, fortunately there was no recurrence 

or intraperitoneal complications yet, however, it seemed 

that long term careful follow ups are needed.

  In conclusion, laparoscopic TEP repairs could be possi-

ble and reasonable after appendectomy. However, those are 

difficult in patients with previous pelvic surgeries and had 

more complications such as seroma, postoperative pain; so 

other method (IPOM or TAPP or conventional anterior 

approach) may be appropriated in such cases. Additional 

data should be collected and reviewed regarding the fea-

sibility of laparoscopic TEP repair in patients who have 

undergone other types of surgical procedures.

REFERENCES

1) Davis CJ, Arregui ME. Laparoscopic repair for groin hernias. 
Surg Clin North Am 2003;83:1141-61.

2) Chung RS, Rowland DY. Meta-analyses of randomized con-

trolled trials of laparoscopic vs conventional inguinal hernia 
repairs. Surg Endosc 1999;13:689-94.

3) Heikkinen TJ, Haukipuro K, Koivukangas P, Hulkko A. A 
prospective randomized outcome and cost comparison of totally 
extraperitoneal endoscopic hernioplasty versus Lichtenstein he-

rnia operation among employed patients. Surg Laparosc Endosc 
1998;8:338-44.

4) Liem MS, van der Graaf Y, van Steensel CJ, Boelhouwer RU, 
Clevers GJ, Meijer WS, et al. Comparison of conventional 
anterior surgery and laparoscopic surgery for inguinal-hernia 
repair. N Engl J Med 1997;336:1541-7.

5) Smith CD. Laparoscopic totally extraperitoneal inguinal hernia 
repair. Oper Tech Gen Surg 1999;1:185-96.

6) Andersson B, Hallen M, Leveau P, Bergenfelz A, Westerdahl 
J. Laparoscopic extraperitoneal inguinal hernia repair versus 
open mesh repair: a prospective randomized controlled trial. 
Surgery 2003;133:464-72.

7) Bringman S, Ramel S, Heikkinen TJ, Englund T, Westman B, 
Anderberg B. Tension-free inguinal hernia repair: TEP versus 
mesh-plug versus Lichtenstein: a prospective randomized con-



Ji Hyae Park, et al：The Feasibility of Laparoscopic Total Extraperitoneal (TEP)       
Herniorrhaphy after Previous Lower Abdominal Surgery  409

trolled trial. Ann Surg 2003;237:142-7.
8) Wright D, Paterson C, Scott N, Hair A, O'Dwyer PJ. Five-year 

follow-up of patients undergoing laparoscopic or open groin 
hernia repair: a randomized controlled trial. Ann Surg 2002; 
235:333-7.

9) Al-Sahaf O, Al-Azawi D, Fauzi MZ, Cunningham FO, McGrath 
JP. Totally extraperitoneal laparoscopic inguinal hernia repair is 
a safe option in patients with previous lower abdominal surgery. 
J Laparoendosc Adv Surg Tech A 2008;18:353-6.

10) Shpitz B, Lansberg L, Bugayev N, Tiomkin V, Klein E. Should 
peritoneal tears be routinely closed during laparoscopic total 
extraperitoneal repair of inguinal hernias? A reappraisal. Surg 
Endosc 2004;18:1771-3.

11) Palanivelu C. Operative Manual of Laparoscopic Hernia Surgery 
(Totally Extraperitoneal Hernioplasty). Coimbatore, India: GEM 
Foundation; 2004. p.99-117.

12) McCloud JM, Evans DS. Day-case laparoscopic hernia repair in 
a single unit. Surg Endosc 2003;17:491-3.

13) Juul P, Christensen K. Randomized clinical trial of laparoscopic 
versus open inguinal hernia repair. Br J Surg 1999;86:316-9.

14) Paterson HM, Casey JJ, Nixon SJ. Totally extraperitoneal 
laparoscopic hernia repair in patients with previous lower 
abdominal surgery. Hernia 2005;9:228-30.

15) Ramshaw BJ, Tucker J, Duncan T, Heithold D, Garcha I, 
Mason EM, et al. The effect of previous lower abdominal 
surgery on performing the total extraperitoneal approach to 
laparoscopic herniorrhaphy. Am Surg 1996;62:292-4.

16) Dulucq JL, Wintringer P, Mahajna A. Totally extraperitoneal 
(TEP) hernia repair after radical prostatectomy or previous 
lower abdominal surgery: is it safe? A prospective study. Surg 
Endosc 2006;20:473-6.

17) Ferzli GS, Shapiro K, DeTurris SV, Sayad P, Patel S, Graham 
A, et al. Totally extraperitoneal (TEP) hernia repair after an 
original TEP: Is it safe, and is it even possible? Surg Endosc 
2004;18:526-8.

18) Fitzgibbons RJ Jr, Camps J, Cornet DA, Nguyen NX, Litke BS, 
Annibali R, et al. Laparoscopic inguinal herniorrhaphy. Results 
of a multicenter trial. Ann Surg 1995;221:3-13.

19) Tsang S, Normand R, Karlin R. Small bowel obstruction: a 
morbid complication after laparoscopic herniorrhaphy. Am 
Surg 1994;60:332-4.

20) Olmi S, Scaini A, Erba L, Bertolini A, Croce E. Laparoscopic 
repair of inguinal hernias using an intraperitoneal onlay mesh 
technique and a Parietex composite mesh fixed with fibrin glue 
(Tissucol). Personal technique and preliminary results. Surg 
Endosc 2007;21:1961-4.


