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ABSTRACT

Background: Laparoscopic totally extraperitoneal (TEP) repair is preferred over transabdominal preperitoneal hernia
repair (TAPP) as the peritoneum is not violated and there are fewer intra-abdominal complications. This is undoubtedly
the most elegant technique, but more difficult to perform. The purposes of this study were to describe and discuss our
techniques and the modifications of using 3-D mesh in TEP inguinal hernia repair. Methods: Patients who underwent an
elective inguinal hernia repair at the Department of Abdominal Surgery at the CHICAS (Centre Hospitalier Intercommunal
des Alpes du Sud), Gap, France and Department of Surgery, Professor Edmundo Vasconcelos Hospital, Sdo Paulo,
Brazil between May and December 2009 were enrolled retrospectively in this study. Operative and postoperative course
were studied. Results: Atotal of 39 hernia repairs were included in the study. The hernias were repaired by TEP technique.
Mean operative time was 45 min in unilateral hernia and 62 min in bilateral hernia. There were no serious complications.
Conclusion: According to our experience, in the hands of experienced laparoscopic surgeons, TEP has an acceptably
low complication rate. Laparoscopic hernia repair seems to be the favoured approach for most types of inguinal hernias.
However, the patient must be told about the possible complications.
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INTRODUCTION avoiding the need for a transabdominal approach.?
The establishment of this technique by Dulucq in
heinguinal herniarepair hasbeen acontroversia Europe may be considered a logical further
area in surgical practice ever since it was development of transabdominal preperitoneal hernia
conceived.! The fact that numerous different repair (TAPP).34 The surgeon can use the
procedures are in use reflects the complexity of endoscopic inguinal hernia technique for the repair
inguinal instability and its repair. The aim of hernia of a primary hernia, providing the surgeon is
repair istorepair theweakness of the abdominal wall. sufficiently experienced in the specific procedure.®
Thelaparoscopic procedureisthe only technique that In this paper we will evaluate the technique
allows us not to injure the abdominal wall. In the for laparoscopic hernia repair. This retrospective
laparoscopic procedure, the repair is achieved by review will evaluate the safety and effectiveness of
placement of a prosthetic mesh to cover the entire this repair. We discuss the changes to the operative

groin area, including the sites of direct, indirect, technique that hel ped reduce complication rates and
femoral and obturator hernias. The totally present reasons for continuing to utilize the
extraperitoneal procedure (TEP) combines the |aparoscopic approach. We describe and discuss our

advantages of tension-free mesh reinforcement of techniques and the modificationswhen using 3-D mesh
the groin with those of |aparoscopic surgery, reduces in laparoscopic totally extraperitoneal (TEP) inguinal
postoperative pain and shortensrecovery timewhile herniarepair.

19



20 Meyer et al.

Bras. J. Video-Sur., January / March 2010

MATERIALS AND METHODS

Patients who underwent an el ective inguinal
herniarepair at the Department of Abdominal Surgery,
CHICAS, Gap, France and at the Department of
Surgery, Professor Edmundo Vasconcelos Hospital,
Séo Paulo, Brazil between May and December 2009
were enrolled retrospectively in this study. We
eva uated subjectsfor inclusioninaconsecutive series
of 39 laparoscopic herniarepairswho had undergone
the TEP procedure. The protocol of this study was
approved by the Medical Ethics Committees of Pro-
fessor Edmundo Vasconcel os Hospital and CHICAS.

SURGICAL TECHNIQUE

- Preoperative preparation

The TEP is performed under general
anesthesiaand with the administration of asingle dose
of antibiotic prophylaxis(cephalosporin: 2g cefazolin).
The patient urinatesjust beforethe surgery. The patient
is placed in the supine position; the arm is set along
the body on the side opposite the hernia. The surgeon
stands on the side opposite the hernia. The patient is
placed in aslight Trendelenburg position.

- The operation step 1: extraperitoneal
access

A Veress needleisfirstinsertedinthemidline
just abovethe pubisin the suprapubic space of Retzius.
We use three trocars in the midline. A infraumbilical
transverseincisionismade. A 10-mmtrocar isinserted
inthe subcutaneousplaneinahorizontal direction, then
dowly lifted up and introduced at an angle of 6Q°
towards the sacrum.

- The operation step 2: dissection of the
preperitoneal space

The laparoscope is introduced through the
infraumbilical port and the preperitoneal space is
visualized. We use the 0° laparoscope for the
preperitoneal dissection. The insufflation continues
with apressure set at no higher than 12 mmHg. One
hand holdsthe optic, the other |eans on the abdominal
wall. Itisaquestion of balance between |eft and right.

- Medial dissection

With the laparoscope the surgeon creates a
medial tunnel. There are three essential anatomic
landmarks: 1 the pubic bone, 2 the arcuate line, 3 the

inferior epigastric vessels. Thefirst step istoidentify
the pubic bone which appears as a white glistening
structurein themidline. The second anatomical key is
the arcuate line on the side. The third anatomical key
is the inferior epigastric vessels. Under direct
visualization two 5 mm trocars are placed in the
midline: onejust abovethe pubisand the other between
the first two trocars. In the case of direct hernia, the
hernial sac isvisualized beforetheinferior epigastric
vessels. In the indirect hernia, the inferior epigastric
vesselsare seen before the hernial sacisencountered.

- Lateral dissection

This is the time to dissect the lateral space.
The passageto do thelateral dissectionisintheangle
between the arcuate line and the inferior epigastric
vessels. If the arcuate line extends lower, a short
incision (scissorswithout coagul ation) must be made
in it to ensure safe and adequate dissection.

The lateral dissection is done al the way up
to the psoas muscle inferolaterally, thereby exposing
the nervesin the « lateral triangle of pain ».° The la-
teral space contains loose aerolar tissue, which is
completely divided using blunt dissection.

- The operation step 3: hernia dissection

The herniais completely dissected from the
cord structures and reduced. Next. the peritoneal sac
with reflectioniscompletely reduced. Thevasdeferens
isseen lying separately onthe medial sideand gonadal
vesselsare seen on the lateral sideforming atriangle.
Thistriangle, known as « triangle of doom » isbounded
medially by the vas deferens, laterally by gonadal
vesselswith its apex at theinternal inguinal ring, and
the base is formed by the peritoneum.®

- The operation step 4: placement of the
mesh

The 3-D anatomically contoured polypropylene
mesh (Microval; Malmont, France) is introduced
through the 10-mm infraumbilical port. The mesh is
placed over the space created for it to cover the sites
of direct, indirect, femoral and obturator hernias (Fi-
gure1). The mesh must belarge enough - measuring
at least 10 x 14 cm - for the hernial ring to be nearly
in the middle of the mesh.> A good mesh must be
supple and easy to place. In the bilateral hernia, it’'s
easier to place two meshes instead of placing one
large piece of mesh. Thanksto the anatomical mesh,
stapling is no longer necessary.” To avoid possible
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damage to nerves, staple fixation of the meshes is
used only in exceptional cases involving a highly
enlarged internal ring. In this case the mesh is only
stapled medially and to the Cooper’sligament to avoid
neuralgia.®

- The operation step 5: the deflation
process

The deflation process happens under direct
visualization, the hernial sac and lipomaare placed
behind the mesh. The extraperitoneal spaceisthen
inspected for haemostasis, the abdomen
desufflated, and the skin incisions are then closed.
During the deflation process, repositioning of the
peritoneal sac on the mesh, in particular the dorsal
edge of the latter, is carefully performed to avoid
displacement or folding of the mesh. We don't use
any drainage.

- Postoperative course

The operation can be performed in a day
surgery unit.® Ambulatory surgery appears to have
benefitsin terms of organization and economics. The
hospital chargesarelower for ambulatory surgery, and
the ambulatory surgery keeps inpatient resources
available for complex cases and emergencies. A
technique without ballon dissection, without stapling
and in ambulatory surgery isless expensive.®®

RESULTS

We performed 39 laparoscopic TEP repairs
with 3-D mesh under general anaesthesia between
May and December 2009. All of these patients were
mal e, with amean age of 52.3 years. Eighteen percent
of the hernias were recurrences after conventional
repair. The median ASA grade was 2, with 46% of
them having one or more comorbidities. Hernia
characteristics are shown in table 1.

Mean operative timewas45 minin unilateral
herniaand 62 minin bilateral hernia. The mean hospi-
tal stay was 1.3 days. A total of three complications
occurred (8%), including two patients with seroma
formation and one scrotal haematoma. All these
complications were managed conservatively. There
were no serious complications, conversion to open
procedure or perioperative mortality. The median
follow-up period was 6 months (2-9 months). There
was no recurrence of hernia within this early
postoperative period.

Figure1—The configuration of aright-sided 3-D mesh (Microval;
Malmont, France).

DISCUSSION

Laparoscopic hernia repair has several
advantagesover conventional open methodsas shown
by prospective randomized trials comparing
laparoscopic to tension-free open herniorrhaphy. The
major advantages include less postoperative pain,
earlier return to norma activities and work, better
cosmetic results and cost effectiveness.’2t®

L aparosocopic inguinal herniarepair require
the acquisition of technical skills. A learning curve of
at least 40 cases is necessary to reduce the rate of
complicationsand recurrences. It iscurrently thought
that al recurrences appear within the first 2 years of
follow-up. One of the ways to shorten the learning
curve and minimize the recurrence rate is to refine
the techniquesin amajor center.

Historically, cost analysisfavored open hernia
repair over laparoscopy. However, with more than a
decade of experience in laparoscopic hernia repair

Table 1 - Hernia characteristics.

Variable No. (%)
Site of hernias
Right 19 (49%)
L eft 15 (38%)
Bilateral 5 (13%)
Types of hernias
Direct 10 (26%)
Indirect 21 (54%)
Femoral 1 (2%)
Recurrent 7 (18%)
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and the dissemination of knowledgeto all regions, costs
havefallen are are now comparableto open repair.>1°

Intraoperative major complications are rarely
seenin herniasurgery. A more common intraoperative
complication encountered with TEPand TAPPisinjury
to the bladder (0%-0,2%), mainly in patients with
previous suprapubic surgery. Sudieson TEPand TAPP
report intraoperative bowel injury in 0% to 0,3% of
cases, with ratesof 0% to 0,06% in largeinvestigations
involving considerably more than 1000 patients, and
damage to major vessels at rates of 0% to 0,11%.Y

Problems may ariseif the patient isnot in the
Trendelunburg position. Inthiscase, the bowel may stay
in the hernia and the risk of bowel diathermy injury
increases. The laparoscopic extraperitonea repair is
performed under general anesthesia with a good
curarization, otherwisetheworkspaceistoo small. The
dissection must always be done with the same steps,
for the technique to be reproductible. During the
dissection, the surgeon must seethe spider’ sweb aspect
toindicatethat heisintheright direction.

Injury to these vesselscan befatal and usualy
requires an urgent laparotomy and vascular repair.
Patients with unrecognized bowel injuries generally
present 3-7 days after injury with complains of fever
and abdominal pain. However, reported intervalsfrom
timeof occurrence of injury to onset of symptomsvary
from 18h to 14 days.’®'® There were no postoperative
complicationsin our patients. Since our follow-up was
relatively short, our results may apply mainly to the
operative and early postoperative courses.

One of the debates about the TEP techniques
iswhether stapling is necessary. Staples could induce
damage to sensory nerves leading to disabling
neuropathies.® In a case-control study comparing

selective non-stapling against stapling for TEP
hernioplasty, there was no hernia recurrence over a
medium follow-up period of 1.4 years.? In a
randomized clinical trial comparing fixation vs
nonfixation of mesh therewere no clinical advantages
and fixation increases the cost.? We think that not
stapling can shorten both the learning curve and
operating time.

We used three-dimensional (3-D)
anatomically contoured polypropylene mesh
(Microval ; Mamont, France) for the reinforcement
of the inguinal region. Asthe 3-D mesh conformsto
the contour of the inguinal region, the possibility of
mesh migration isminimal. We concur that it islarge
enough to cover al hernia spaces and proved to be
favorablefor laparoscopic handling.

TEP hernioplasty isan advanced | aparoscopic
procedure. Relative contrai ndicationsinclude patients
unfit for anesthesia, obesity, large hernia, pregnant
patients, patients with a history of lower abdominal
surgery, recurrent hernia after laparoscopic hernia
repair, and patientsreceiving anticoagulant treatment.
We only operate symptomatic hernias.?

CONCLUSION

Laparoscopic hernia repair is our favorite
technique. TEP is preferred over TAPP as the
peritoneum is not violated. However the dissection
must always be done with the same stages, without
monopolar diathermy, and the patient in a slight
Trendelenburg position. With these tips, the TEP
hernioplasty is feasible with fewer intra-abdominal
complications. The patient must be advised about the
possiblecomplications.

RESUMO

Revisao: O reparo por laparoscopia totalmente extraperitoneal (TEP) é preferivel ao reparo da hérnia pré-peritoneal
transabdominal (TAPP) considerando que o peritbneo ndo € atingido e existem poucas complicagfes intra-abdominais. Esta é
sem duvida a melhor técnica, porém a mais dificil de se executar. O objetivo deste estudo foi descrever e discutir nossas técnicas
e modifica¢Bes utilizando a tela 3-D no reparo da hérnia inguinal por TEP. Métodos: Pacientes que participaram no reparo
eletivo da héria inguinal do Departamento de Cirurgia Abdominal do CHICAS (Centro Hospitalar Intercomunal dos Alpes do
Sul), Gap, Franca e do Departamento de Cirurgia, Hospital Professor Edmundo Vasconcelos, Sdo Paulo, Brasil no periodo de
maio a dezembro de 2009 foram incluidos neste estudo retrospectivamente. A evolugéo cirlirgica e pés-cirtrgica foram estudas.
Resultados: Um total de 39 reparos de hérnias foram incluidas neste estudo. As hérnias foram corrigidas pela técnica TEP. A
média de tempo cirtrgico foi de 45 min na hérnia unilateral e 62 min na hérnia bilateral. Nao ocorreu nenhuma complicacéo
séria. Conclusédo: De acordo com a nossa experiéncia, nas maos de cirurgides laparocopicos experientes, a TEP obteve
poucas e aceitaveis taxas de complicagdes. O reparo da hérnia laparoscépica parece ser a modalidade preferivel para a maioria
dos tipos de hérnias inguinais, o paciente deve ser advertido sobre as possiveis complicacfes.

Descritores: Cirurgia laparoscopica, hérnia inguinal, tela cirdrgica.




Vol. 3, N° 1

Laparoscopic Totally Extraperitoneal Inguinal Hernia Repair: Nonfixation of Three-Dimensional Mesh 23

10.

11.

12.

13.

REFERENCES

Millat B. Inguinal herniarepair. A randomized multicentric
study comparing laparoscopic and open surgica repair. J
Chir 2007; 144:94-5.

Heniford BT, Park A, Ramshaw BJ, et al. Laparoscopic
repair of ventral hernias: nine years experience with 850
consecutive hernias. Ann Surg 2003; 238:391-9.

Dulucg JL. Traitement des hernies de I'aine par mise en
place d'un patch prothétique sous-péritonéal en
rétropéritonéoscopie. Cahiers de Chir 1991; 79 :15-6.
Dulucg JL, PWintringer, A Mahajna. Laparoscopic totally
extraperitoneal inguinal herniarepair: lessons learned from
3100 herniarepairsover 15 years. Surg Endosc 2009; 23:482-
6.

European Hernia Society Guide-lines on the treatment of
inguinal herniain adult patients. Hernia 2009; 13:343-403.
Brassier D, Elhadad A. Classic and endoscopic surgical
anatomy of the groin. J Chir (Paris) 2007; 144:5-10.
Beattie GC, Kumar S, Nixon SJ. Laparoscopic total
extraperitoneal herniarepair: mesh fixation isunnecessary. J
Laparoendosc Adv Surg Tech A 2000;10: 71-3.

Sampath P, Yeo CJ, Campbell IN. Nerve injury associated
with laparoscopic inguinal herniorrhaphy. Surgery 1995;118:
829-33.

Duff M, Mofidi R, Nixon SJ. Routine laparoscopic repair of
primary unilateral inguina hernias, aviablealternativeinthe
day surgery unit? Surgeon 2007; 5:209-12.

MisraMC, Kumar S, Bansal VK. Total extraperitonea (TEP)
mesh repair of inguina hernia in the developing world:
comparison of low-cost indigenous ball oon dissection versus
direct telescopic dissection: a prospective randomized
controlled study. Surg Endosc 2008; 22:1947-58.

Bringman S, Blomqvist P, Intestinal obstruction after inguinal
and femoral herniarepair: astudy of 33,275 operationsduring
1992-2000 in Sweden.Hernia 2005; 9:178-83.

Heikkinen TJ, Haukipuro K, Koivukangas P, et al. A
prospective randomized outcome and cost comparison of
totally extra-peritoneal endoscopic hernioplasty versus
Lichtenstein operation among employed patients. Surg
Laparosc Endosc 1998; 8:338-44.

Pawanindra L, Kajla RK, Chander J, et al. Randomized
controlled study of |aparoscopic total extra-peritoneal versus
open Lichtensteininguinal herniarepair. Surg Endosc 2003;
17:850-6.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Edwards CC, Bailey RW. Laparoscopic hernia repair: the
learning curve. Surg Laparosc Endosc Percutan Tech 2000;
10:149-53.

Swanstrom L L. Laparoscopic herniarepairs. Theimportance
of cost as an outcome measurement at the century’s end.
Surg Clin North Am 2000; 80:1341-51.

Bowne WB, Morgenthal CB, Castro AE, et a. The role of
endoscopic extraperitoneal herniorrhaphy: wheredo we stand
in 2005? Surg Endosc 2007; 21:707-12.

Tamme C, Scheidbach H, Hampe C, et al.Totally
extraperitonea endoscopicinguinal herniarepair (TEP). Surg
Endosc 2003; 17:190-5.

Loffer FD, Pent D. Indications, contraindications and
complications of laparoscopy. Obstet Gynecol Surv 1975;
30:407-27.

Bringman S, Ramel S, Heikkinen TJ, et a. Tension-free
inguinal hernia repair: TEP versus mesh-plug versus
Lichtenstein — a prospective randomized controlled trail.
Ann Surg 2003; 237:142-7.

Stark E, Oestreich K, Wendl K, et al. Nerveirritation after
laparoscopic herniarepair. Surg Endosc 1999; 13:878-81.
LauH, Patil NG Selective non-stapling of mesh during uni-
lateral endoscopic total extraperitoneal inguinal hernioplasty.
Arch Surg 2003; 138:1352-5.

Moreno-EgeaA, Torralba Martinez JA, Moraes Cuenca G,
et al. Randomized clinical tria of fixation vsnonfixation of
meshintotal extraperitoneal inguinal hernioplasty. Arch Surg
2004; 139:1376-9.

Fitzgibbons RJ Jr, Giobbie-Hurder A, Gibbs JO, et al.
Watchful waiting vs repair of inguinal herniain minimally
symptomatic men: arandomized clinical trial. JAMA 2006;
295:285-92.

Correspondence Address:

MEYER ALM

Professor Edmundo Vasconcel os Hospital
RuaBorgesLagoa, 1231 conj. 54

CEP: 04038-033

S&o Paulo - SP - Brasil

Phone (55 11)8326-6765

Fax (55 11)4508-8874

E-mail: a mmeyer@yahoo.com

Brazilian Journal of Videoendoscopic Surgery - v. 3 - n. 1 - Jan/Mar 2010 - Subscription: + 55 21 3325-7724 - E-mail: revista@sobracil.org.br
ISSN 1983-9901: (Press) ISSN 1983-991X: (on-line) - SOBRACIL - Press Graphic & Publishing Ltd. Rio de Janeiro, RJ-Brasil



