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Abstract
Background The reported rate of intra-operative
peritoneal laceration during endoscopic extra-perito-
neal hernioplasty (TEP) ranges from 10 to 64%.
Aims To evaluate in a prospective study the predic-
tive factors of peritoneal tears, their consequences in
terms of outcome and late results.
Patients and methods Between July 1994 and Decem-
ber 2000, we performed 467 endoscopic extra-peritoneal
hernia repairs (TEP). In 14.8% of the cases, single or
multiples recurrences after conventional open herniot-
omy were treated. One hundred and forty-nine patients
(38%) had had previous surgery (appendectomy); 277
procedures (70.8%) were performed by experienced
surgeons and 114 (29.2%) by surgical trainees. We used
a diathermic hook in 26.3% of the procedures. The
mean follow-up period was 68 months (48–100).
Results Peritoneal tears occurred in 43 patients
(10.9%). Six of them (13%) required operative closure,
and six a conversion (four Lichtenstein, one Shouldice,
and one TAPP). In 37 cases (86%), the tears were not
closed. Peritoneal tears were signiWcantly correlated
with surgical experience, Nyhus classiWcation, scar
adhesion from previous surgery and the use of sharp
instruments. Peritoneal tears interfere signiWcantly
(P = 0.001) with the operating time (82 vs. 63 min) and
conversion rate (13.9 vs. 1.7%). It does not aVect the
outcome and late results in terms of recurrences, pain,
or small bowel obstruction.

Conclusion Our data suggest that peritoneal tears in
the vast majority of cases may be safely managed with-
out peritoneal closure. In case of peritoneal laceration,
the operative time was signiWcantly longer, and the
conversion rate was increased. These situations do not
aVect the outcome and late complications compared
with the procedures without peritoneal tears.
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Introduction

Endoscopic extra-peritoneal inguinal hernioplasty
(TEP) has become an established technique for the
repair of inguinal hernias [1, 2]. Reported rates of
intra-operative peritoneal laceration range from 10 to
64% [3, 4, 5]. Peritoneal tear is the most common rea-
son for the conversion of endoscopic extra-peritoneal
inguinal hernioplasty to transabdominal pre-peritoneal
or open approaches [6, 7, 8].

Peritoneal laceration not only leads to the loss of
extra-peritoneal space, but also predisposes patients to
internal herniation and/or small bowel herniation.
Above all, because the mesh is no longer securely but-
tressed between the abdominal wall and peritoneum by
intra-abdominal pressure, it becomes susceptible to
migration, particularly when a non-stapled technique is
performed.

We conducted a retrospective study on 391 patients,
with 467 hernias, operated on over a period of 6 years
(1994–2000) with a totally pre-peritoneal approach,
with a mean follow-up of 4 years (2001–2004).
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Materials and methods

Between July 1994 and December 2000, we performed
467 endoscopic extra-peritoneal hernia repairs (TEP)
in 391 patients, whose average age was 55.4 years
(range 32–82 years), 93% of whom were men. Bilateral
hernia was treated in 19.4% (n = 76) of these patients.
In 14.8% (n = 70) of the hernias, single or multiple
recurrences after conventional open herniotomy were
treated. All recurrent hernias had developed after pre-
vious conventional hernia repair without the use of
prosthetic material. For the unilateral hernias, 52%
(n = 249) were found on the right and 48% (n = 224)
on the left.

Surgical technique

The surgical technique of TEP has been described pre-
viously [9], according to the Wrst description reported
by Dulucq [10] in 1991. Extra-peritoneal space was dis-
sected and created by endo-scissors or hooks with dia-
thermy. Balloon dissection was not utilized, and
urinary catheters were not employed. Hernia types
were determined intra-operatively according to the
Nyhus classiWcation [11]. The polypropylene prosthesis
(15£10 cm) was not stapled. In the event of pneumo-
peritoneum, a Veress needle was inserted through the
subumbilical wound into the peritoneal cavity to
release the intra-peritoneal carbon dioxide and allow
partial re-expansion of the extra-peritoneal gas.

In case of peritoneal defects, the site of the peritoneal
tear was located endoscopically by identifying the glis-
tening visceral surface of the peritoneum through the
defect. Occasionally, intra-abdominal contents such as
omentum and/or small bowel were visible. In case of a
limited tear, it was not closed; in other situations, tech-
niques used for the closure of the peritoneal opening
included pre-tied suture loop ligation, endoscopic sta-
pling or suturing with intra-corporeal knotting.

The demographic features and peri-operative out-
come were documented. A prospective collection and
analysis of the peri-operative outcome and follow-up
data were performed.

Operative time was deWned as the time from the Wrst
incision to the last suture. Intra-operative complica-
tions (diVuse hemorrhage or bleeding from an epigas-
tric vessel, or peritoneal defects), postoperative
complications (large hematomas, seroma, paresthesia,
wound infection, urine retention, and mesh infection)
and conversion of the TEP operation to an endoscopic
trans-abdominal (TAPP) or open procedure were
noted. The length of the hospital stay (number of days
in the hospital after the operation), recuperation time

(number of days needed for recovery before returning
to work or full daily activities) and recurrence of a her-
nia were assessed.

In the follow-up (2000–2004), all patients were
approached by mail or telephone and asked to report
to the outpatient department for a physical examina-
tion performed by a staV surgeon.

Statistical analysis

Operative deviation and postoperative morbidity were
compared by Student’s t test and the chi square test
where appropriate. Statistical analysis was performed
with the help of computer software (SPSS) PC + 9.0:
SPSS, Chicago, Ill.). Values were expressed as the
mean § SD.

Results

One hundred and forty-nine patients (38%) had under-
gone previous abdominal surgery, including 124 open
appendectomies (83.2%). None of them were obese
(mean BMI = 24.5 per kg m², 18–29). All together, 277
procedures (70.8%) were performed by experienced
surgeons, and 114 (29.2%) by surgical trainees under
the supervision of an experienced surgeon.

Inguinal hernia (Nyhus) was reported according to
the Nyhus classiWcation. There were 165 type II
(35.3%), 232 type IIIA/B (49.6%) and 70 type IV
(14.9%) hernias.

The mean operating time was 68 mn (30–135) for
unilateral hernia and 108 mn (48–152) for bilateral her-
nia. There were 17 conversions (4.3%) to an open pro-
cedure (Lichtenstein n = 14) or TAPP technique
(n = 3). The mean hospital stay was 3.2 days (2–5).

Peritoneal tears occurred in 43 patients (10.9%). Dur-
ing the operation, 12 other patients (3%) developed
pneumoperitoneum without identiWable peritoneal tears.

Of these, the prevalence of tears was 7.8% for pri-
mary repair and 14.5% for recurrent repair (P < 0.01)
(Table 1). Laceration occurs during dissection of the
sac (n = 27), because of scar adhesion from previous
surgery (n = 22), because of a sharp instrument
(n = 16),because of inexperience of trainees (n = 27)
and for unknown reasons (n = 2). In a univariate study,
predicting factors of peritoneal tears are surgical expe-
rience, hernia classiWcation (Nyhus IIA, Nyhus IV),
and the use of a monopolar hook (Table 1). A Veress
needle was used in 28 cases (43%) of all tears. In 13
patients, important peritoneal tears (more than 2 cm)
interfered with the operative course due to the collapse
of the pre-peritoneal space. The attempt to close the
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tears in order to reduce the massive pneumoperito-
neum was eVective in six patients. In the remaining six
patients, very large peritoneal tears on the peritoneum
wall necessitated conversion (4 Lichtenstein, 1 Shoul-
dice, and 2 TAPP). In 37 cases (86%), limited tears
were not closed, and the procedure was successfully
accomplished.

Intra-operatively, peritoneal tears signiWcantly
increased (P < 0.001) the operating time (82 vs. 63 min)
and did aVect the conversion rate (13.9% vs. 1.7%)
(Table 2).

The postoperative course was uncomplicated
(Table 2). The mean follow-up period was 68 months
(range 48–100). Postoperatively, and during the follow-
up for all 37 patients, peritoneal tears had no inXuence
on the outcome (Table 3), early and late results
(Table 4), especially on pain, delay to return to normal
activities, recurrences and bowel obstructions.

Discussion

Previous studies [3, 8, 12] have reported major diVer-
ences in the incidence of peritoneal injuries ranging
from 0.4 to 67% during the course of laparoscopic TEP
repair. During dissection of the extra-peritoneal space,
the peritoneum can usually be freed from the abdomi-
nal muscles without diYculty. In the case of peritoneal
tear, the rapid loss of working space and videoscopic
view makes it very diYcult, if not impossible, to perform

not only hernioplasty, but also the aforementioned
remedial procedure. Most peritoneal tears occur dur-
ing the blunt dissection of the hernia sac and the peri-
toneum from the spermatic cord structures. Peritoneal
tears are therefore prone to occur near the vas when
unbalanced traction and countertraction are applied
during parietalization of the spermatic cord [5]. For
recurrent hernias, where adhesions are present at the
neck or fundus of the hernia sac, forceful reduction will
also result in peritoneal laceration. An additional cause
for peritoneal tears is the presence of adhesion due to
lower previous abdominal scars [13]. There is the ques-
tion of whether the presence of appendectomy scarring
and adhesions will adversely inXuence the outcome.
The incidence of peritoneal tear after appendectomy is
high (56.5%) [13]. It prolonged the procedure, but did
not inXuence the outcome [14]. Sharp instruments are
not recommended [12].

In rare cases, peritoneal openings are intentionally
created in patients with congenital inguinal hernias in
whom the division of the distal part of the sac that
descends into the scrotum is necessary in order to com-
plete peritoneal dissection from the spermatic struc-
tures, thus creating an intentional peritoneal defect
[15]. The present study demonstrated that peritoneal
tears signiWcantly (P = 0.001) prolonged the operative
duration of TEP (82 vs. 63 min) and increased the con-
version rate (1.7 vs. 13.9%). In our experience [14], the
incidence of peritoneal tears is correlated with surgical
experience (28 vs. 3%).

Table 1 Predicting factors

N No tear Peritoneal 
tear (n %)

P

N patient 391 348 43 (10.5)
Nyhus II 165 (35.3) 138 27 (10.3) 0.01
Nyhus IIIA/B 232 (49.6) 218 14 (6) 0.82
Nyhus IV 70 (14.9) 60 10 (14.2) 0.01
Previous surgery 149 (38) 127 22 (19.2) 0.01
Trainees 114 (29.2) 87 27 (23.6) 0.01
Experienced surgeon 277 (70.8) 261 16 (5.7) -
Use of hook 103 (26.5) 87 16 (15.5) 0.01

Table 2 Intra-operative comparison

a mn (range)

N Peritoneal 
tear

No tear P

N % 391 43 (10.5) 348 (89.4%)
Operating time a 68 (30–135) 82 (45–135) 63 (30–125) 0.001
Bleeding (N %) 4 (1%) 1 (2.3%) 3 (0.8%) ns
Conversion (N %) 12 (3%) 6 (13.9%) 6 (1.7%) 0.001
Drainage (N %) 12 (3%) 2 (5%) 10 (2.8%) ns

Table 3 Outcome

VAS, visual analogic scale
a Mean range

N N 391 Tear 43 No tear 348 P

Hospital stay (days) 2.8 § 1.4 2.9 § 1.6 2.8 § 1.5 0.91
Seroma (N) 6 1 5 0.89
Hematoma (N) 5 0 5 0.79
Wound infection (N) 0 0 0 1
Urine retention (N) 8 2 6 0.93
Day 3; pain (VAS)a 2.3 (0–6) 2.2 (0–5) 2.5 (0–6) 0.98
Day 30; pain (VAS)a 1.1 (0–5) 1.2 (0–4) 1.1 (0–4) 0.89
Return to normal 

activity (days)a
17.2 (3–40) 18 (7–35) 17 (3–40) 0.91

Table 4 Follow-up at 4 years

N N 391 Tear 43 No tear 348 P

Recurrence (n) 5 1 4 0.93
Chronic pain (%) 11% 8% 13% 0.91
Bowel obstruction (n) 0 0 0
Mesh migration (n) 0 0 0
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Most surgeons consistently recommend routine clo-
sure of peritoneal tears [6, 8]. The main reasons for the
widely accepted policy of routine closure of peritoneal
tears are based on the assumption that peritoneal tears
may predispose to postoperative bowel obstruction
due to internal hernia and adhesions of the bowel to
the exposed mesh [6, 8]. However, there are numerous
surgeons who do not advocate routine peritoneal clo-
sure [16, 17]. The tear is a gaping hole only if the peri-
toneal cavity is distended with gas. After all the CO2 is
evacuated, the edges of the tear come into apposition
and seal [16]. Utilization of a Veress needle to decom-
press the peritoneal cavity might help in cases where
the leak is a small one. This author has never closed
any tear and has never had any adverse sequelae, such
as bowel obstruction. In our study, we also demon-
strated that leaving limited peritoneal tears open did
not interfere with the operative course in the majority
of the patients (86%) and was not associated with early
or late postoperative complications in a long-term fol-
low-up. The cumulative risk of obstruction after hernia
repair is evaluated to be between 0.07 and 0.1% after
4 years [2, 18]. In our experience, we have not had any
cases of episodes of bowel obstruction.

Peritoneal tear poses a challenging problem and is
the main cause for conversion, especially during the
early phase of the learning curve [19] and when the lac-
eration is important. The conversion rate in our experi-
ence was (13.9%), signiWcantly higher than in patients
without tears (1.7%).

Conclusion

In the majority of our cases (86%), there were no sig-
niWcant adverse eVects of intra-peritoneal gas leaks on
the operative course. Meanwhile, the operative time
and conversion rate signiWcantly increase in case of
peritoneal tears; the vast majority of them can be safely
managed without peritoneal closure. With a mean fol-
low-up of 4 years, there were no internal herniations
and small bowel obstructions.

Obstructive ileus after hernia repair is a very rare,
but major complication. The only way to avoid it is to
close the peritoneal tear safely.

References

1. McKernan JB, Laws HL (1993) Laparoscopic repair of ingui-
nal hernias using a totally extra peritoneal prosthetic ap-
proach. Surg Endosc 7:26–28

2. Tamme C, Scheidbach H, Hamse C, Schneider C, Köcherling
F (2003) Totally extra peritoneal endoscopic inguinal hernia
repair (TEP) results of 5,203 hernias repairs. Surg Endosc
17:190–195

3. Liem MS, Van Steensel CJ, Boelhouwer RU, Weidema WF,
Clevers CJ, Meijers WS et al (1996) The learning curve for to-
tally extra peritoneal inguinal hernia repair. Am J Surg
171:281–285

4. Moreno Egea A, Aguayo JL, Canteras M (2000) Intra opera-
tive and post operative complications of totally extra perito-
neal laparoscopic inguinal hernioplasty. Surg Laparosc
Endosc Percutan Tech 10:30–33

5. Smith CD, Tiao G, Beebe T (1997) Intra operative events
common to videoscopic pre peritoneal mesh inguinal hernior-
rhaphy. Am J Surg 174:403–405

6. Felix EL, Harbertson N, Vatanian S (1999) Laparoscopic her-
nioplasty: signiWcant complications. Surg Endosc 13:328–333

7. Aeberhard P, Klaiber C, Meyenberg A, Osterwalder A, Tsch-
udi J (1999) Prospective audit of laparoscopic totally extra
peritoneal hernia repair: a multicenter study of the Swiss
Association for laparoscopic and thoracoscopic surgery. Surg
Endosc 13:1115–1120

8. Lau H, Patil G, Yuen WK, Lee F (2002) Management of peri-
toneal tears during endoscopic extra peritoneal inguinal her-
nioplasty. Surg Endosc 16:1474–1477

9. Champault G (1994) Chirurgie laparoscopique des hernies de
l’aine. La voie extra péritonéale J Chir (Paris) 131:333–341

10. Dulucq JL (1991) Traitement des hernies de l’aine par mise
en place d’un path prothétique sous péritonéal en rétro
péritonéoscopie. Cahier de Chir 79:15–16

11. Nyhus LM (1993) Individualization of hernia repair: a new
era. Surgery 114:1–2

12. Lau H, Patil N (2004) Impact of previous appendectomy on
the outcomes of endoscopic totally extra peritoneal inguinal
hernioplasty. Surg Laparosc Endosc Percutan Tech 14:257–
259

13. Ramshaw BJ, Tucker JG, Duncan TD et al (1996) The eVect
of previous lower abdominal surgery on performing the total
extra peritoneal approach to laparoscopic herniorrhaphy.
Am Surg 62:292–294

14. Barrat C, Voreux JP, Occelli G, Catheline JM, Champault G
(1999) InXuence de la formation chirurgicale et de l’appren-
tissage sur les résultats du traitement laparoscopique des her-
nies de l’aine. Chirurgie 124:298–303

15. Lal P, Kadja RK, Chander J, Saha R, Ramteke VK (2003)
Randomized controlled laparoscopic total extra peritoneal
versus open Lichtenstein inguinal hernia repair. Surg Endosc
17:850–856

16. Voeller GR. Management of peritoneal tears during endo-
scopic extra peritoneal inguinal hernioplasty. Surg Endosc
17:1335–1339

17. Shpitz B, Lansberg L, Bugayev N, Tromkin V, Klein E (2004)
Should peritoneal tears be routinely closed during laparo-
scopic total extra peritoneal repair of inguinal hernia. Surg
Endosc 18:1771–1773

18. Bringman S, Ramel S, Heikkinen TJ, Englund T, Westman B,
Anderherg B (2003) Tension-free inguinal hernia repair TEP
versus mesh-plug versus Lichtenstein: a prospective random-
ized controlled trial. Ann Surg 237(1):142–147

19. Ng Cheng J (2003) Management of peritoneal tear during
endoscopic extra peritoneal inguinal hernioplasty. Surg En-
dosc 17:1683–1686
123


	Impact of peritoneal tears on the outcome and late results (4 years) of endoscopic totally extra-peritoneal inguinal hernioplasty
	Introduction
	Materials and methods
	Surgical technique
	Statistical analysis

	Results
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


