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Introduction. Incisional hernias are a major health problem; the recurrence rate ranges from 3—
20%. They also pose a difficult technical problem that affects any surgeon trying to solve it. Incisional
hernias occur in up to 11% of surgical abdominal wounds and in up to 20% of patients that develop a
postoperative wound infection. There is no description of a standard technique of mesh fixation. Com-
mon methods of mesh fixation are metallic tacks with or without transfascial sutures and transfascial
sutures alone. Thus fixation of the mesh seems to play a key role in this procedure.

The aim of the study was to compare new type of mesh for laparoscopic ventral hernia repair with
standard composite mesh.

Materials and methods. Patients with incisional hernia who met eligibility criteria for surgical pro-
cedures were enrolled in this study between January 2009 and December 2011. Patients were rand-
omized in two groups: one group underwent laparoscopic incisional hernia repair with the use of MMDI
meshes (new generation of mesh, made from lightweight PTFEe mesh strain on the nitinol frame-
work) (Group I, n=39); the other underwent laparoscopic incisional hernia repair with the PTFEe meshes
Gore-Tex (Group Il, n=33).

Results. Mean operative time and mean hospitalization were significantly shorter (p<0.05) in group |
than in group Il. The pain score was significantly less at 24 and 48 hrs in the patients of group | (mean
visual analog scale score, 2.74 vs. 3.82, p<0.01). The mean mesh fixation time was significantly high-

er in the group Il (22 min vs. 67 min, p<0.01).
Conclusion. Meshes of new generation with nitinol framework can significantly improve laparo-
scopic ventral hernia repair. Absences of tacks allows avoiding of postoperative pain. We consider
that these new meshes can significantly improve laparoscopic ventral hernia repair.
Key words: laparoscopic ventral hernia repair, meshes, tacks.

Introduction

Incisional hernias are a ma-
jor health problem; the recur-
rence rate ranges from 3-20%.
They also pose a difficult tech-
nical problem that affects any
surgeon trying to solve it [6; 13].

It represents a common prob-
lem in general surgeons prac-
tice, and it is often a source of
complications and prolonged
hospitalization. Incisional herni-
as occur in up to 11% of surgi-
cal abdominal wounds and in up
to 20% of patients that develop
a postoperative wound infection
[2; 11].

Incisional hernia can be re-
paired by an anterior approach,
through direct sutures or mesh
placement, or by a laparoscopic
transperitoneal approach, apply-
ing a mesh that can overlap the
weakened area. Although there
are data suggesting that laparo-
scopic repair leads to a lower
rate of complications and relaps-
es and to a shorter hospitaliza-
tion compared to open surgery
[3; 8; 12], randomized controlled
trials with long-term followup are
lacking, and it is still debated
which of the two approaches is
the better treatment [4; 7]. The
technique of laparoscopic repair
of incisional and ventral hernia
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has almost been standardized,
and issues, such as access to
the abdominal cavity, mesh size,
and extent of overlap, have been
resolved. However, issues, such
as ideal prosthetic material to be
used, management of hernia
defect, and technique of fixation
of the mesh to the abdominal
wall, are still areas of debate.
There is no description of a stan-
dard technique of mesh fixation.
Common methods of mesh fixa-
tion are metallic tacks with or with-
out transfascial sutures and trans-
fascial sutures alone [3]. Thus fi-
xation of the mesh seems to play
a key role in this procedure.

The aim of the study was to
compare new type of mesh for
laparoscopic ventral hernia repair
with standard composite mesh.

Materials and Methods
of Research

Patients with incisional hernia
who met eligibility criteria for sur-
gical procedures were enrolled in
this study between January 2009
and December 2011. The inclu-
sion criteria were performance
status according to a Karnofsky
score 80-100%, indication and
eligibility for a surgical procedure
with curative intent, and clinical
confirmed incisional hernia. Ex-
clusion criteria were obstruction

36 —

P

———

TEmrT  SEmea Tmaa

———

or strangulation, local infection,
systemic infection, giant post-
operative hernias and an Ameri-
can Society of Anesthesiologists
(ASA) score >3. Patients were
randomized in two groups: one
group underwent laparoscopic
incisional hernia repair with the
use of MMDI meshes (new gene-
ration of mesh, made from light-
weight PTFEe mesh strain on
the nitinol framework) (Group |,
n=39); the other underwent la-
paroscopic incisional hernia re-
pair with the PTFEe meshes
Gore-Tex (Group I, n=33). There
were no differences (chi square
value of 0.47) between the two
groups in age, ASA score, BMI,
or incisional hernia diameter
(Table 1, 2). All patients were re-
quired to give written informed
consent.

The clinical outcome was de-
termined by a follow-up evalua-
tion which consisted of physical
examination to evaluate possible
relapses. Clinical assessments
were made at the first, third, and
sixth months after surgery and
every year thereafter.

Surgical Technique

Pneumoperitoneum was es-
tablished with a Veress needle.
The three-trocar technique was
used. A security test with a wa-
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Table 1
Patient Demographics
Parameters Group I, n=39 Group Il, n=33 P value
Men/Women 17/22 16/17 0.54
Mean age, years 57.4£10.9 54.2+6.8 0.43
BMI, kg/m?2 30.5+7.3 33.9+8.1 0.53
Size of hernia, cm? 120.6+79.2 124.4+83.3 0.42
Table 2 by analysis of variance (ANOVA,;
Types of Hernia Kruskal-Wallis test) for continu-
Groun T 1Groun 1] ©OUs variables and by the Pear-
Hernia type oup 115MoUP L1 son chi squared test for catego-
n=39 n=33 . )
rical variables.
Umbilical 11 8
hernias Results
Paraumbilical 7 5 Mean operative time and mean
hernias hospitalization were significantly
Ventral post- 22 19 shorter (p<0.05) in group | than
operative in group Il (Table 3). Patients
hernias from the first group were able

ter-filled syringe was made be-
fore insertion of the first 5-12 mm
trocar as far laterally as possible
from the hernia. Two additional
trocars were placed in the same
side of the abdomen, forming a
triangle. Adhesiolysis was per-
formed using LIGASURE. The
entire bowel was detached from
the wall to expose the weakened
area. No attempt was made to
reduce or resect the peritoneal
sac. In the group | the MMDI me-
shes with nitinol frame were
fixed to the abdominal wall us-
ing only 3—4 transfascial sutures,
without using the tacks. In the
group Il PTFEe meshes Gore-
Tex were fixed by hernia stapler
to the abdominal wall by meth-
od “DOUBLE CROWN?". It was
associated with the using a lot
number of tacks. In both group
no drainage was used.

Statistical analysis

Data were expressed as mean
and standard deviation (SD) for
absolute numbers and percent-
ages. Statistical analysis was
done using Student’s t-test to
assess differences between the
different study groups. A p value
<0.05 was considered signifi-
cant. Association and correlation
between variables were assessed

to return to work in a shorter time
than patients of the second
group. In group | was only one
patient with seroma and one
patient with mesh infection. In
the second group four patients
developed persistent seromas.
In two patients of group Il oc-
curred mesh infection. Three pa-
tients of group Il developed a
long term intestinal paresis (see
table 3). The pain score was
significantly less at 24 and 48 hrs
in the patients of group | (mean
visual analog scale score, 2.74 vs.
3.82, p<0.01). The mean mesh
fixation time was significantly
higher in the group Il (22 min vs.
67 min, p<0.01). The mean op-
erative time also was signifi-
cantly higher in the group Il
((72£6) min vs. (117£15) min,
p<0.01). Mean follow-up time
was 23 months. Recurrence of
hernia was detected in 2 patients

of the group Il, and no recur-
rence among the patients of the
group I.

Discussion

The various methods of mesh
fixation used in literature are sta-
ples, tacks in a single crown,
tacks applied in a double crown,
and transfascial sutures either
alone or in combination with
tacks [9; 10]. Currently, the most
popular method of mesh fixation
used worldwide is the use of tacks
along with four-corner transfascial
sutures [10]. The only large study
where only transfascial suture fix-
ation has been used is by Chela-
la et al. [5]. They have shown ex-
cellent results with a recurrence
rate of 1.5% at a mean follow-
up of 28 months. Not many stud-
ies in the literature compare var-
ious methods of mesh fixation in
laparoscopic incisional and ven-
tral hernia repair. We have re-
ported our short-term results
comparing tack versus suture
fixation with different type of
meshes. Mesh fixation time was
calculated from time of introduc-
tion of mesh into the abdomen
until firing of final tack/tying of
last suture and the operative
time was calculated from skin
incision for Veress insertion un-
til firing of last skin staple for skin
closure. The pain is largely re-
lated to mesh fixation with tacks
or sutures. The postoperative pain
produced by the fixation tech-
niques could play an important
role in deciding between sutures
and tacks for mesh fixation. The
higher pain scores in the tack
group are hypothesized to be
due to the screwing action of the
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Table 3
Operative Finding

Operative complication | Group I, n=39 Group Il, n=33 P value
Seroma 1 4 <0.05
Mesh Infection 1 2 >0.05
Suture site infection 0 2 >0.1
Long term intestinal pa- 0 3 <0.01
resis (more than 3 days)
Recurrent hernia 0 2 <0.05
(after 20 months)
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sharp tips by which the tacks
penetrate tissues, thereby caus-
ing compression and twisting of
nerve fibers, which might not
happen with transfascial sutures
because they were tied softly af-
ter partial deflation.

The recurrence rate in our stu-
dy was low; only two patients
had recurrence with an average
follow-up 16 months. Both pa-
tients were in the group II. The
most probable cause of recur-
rence is mesh shrinkage or in-
trinsic factors related to the pa-
tient, such as abdominal wall
weakness. Beldi et al. [1] have
shown that mesh shrinkage is
more in the tack group as com-
pared with the suture group
(12 vs. 2.9%).

Conclusion

Meshes of new generation
with nitinol framework can signifi-
cantly improve laparoscopic ven-
tral hernia repair. The fixation of
these meshes is very simple us-
ing 3—4 transfascial sutures. The
absence of shrinkage of these
meshes makes the probability of
recurrence minimal. Absences of
tacks allow avoiding the post-
operative pain. We consider that
these new meshes can signifi-
cantly improve laparoscopic ven-
tral hernia repair.

REFERENCES

1. Mesh shrinkage and pain in
laparoscopic ventral hernia repair: a
randomized clinical trial comparing su-
ture versus tack mesh fixation / G. Bel-
di, M. Wagner, L. E. Bruegger [et al.]
/I Surg Endosc. — 2011. — Vol. 25. —
P. 749-755.

2. Bucknall T. E. Burst abdomen
and incisional hernia: a prospective stu-
dy of 1129 major laparotomies / T. E.
Bucknall, P. J. Cox, H. Ellis / BMJ. —
1982. — Vol. 284. — P. 931-933.

3. Laparoscopic approach to inci-
sional hernia / M. A. Carbajo, J. C. Mar-
tin del Olmo, J. I. Blanco [et al.] // Surg
Endosc. — 2003. — Vol. 17. — P. 118-
122.

4. Cassar K. Surgical treatment of
incisional hernia / K. Cassar, A. Munro
/I Br. J. Surg. — 2002. — Vol. 89. —
P. 534-54.

5. The suturing concept for laparo-
scopic mesh fixation in ventral and in-
cisional hernia repair: mid-term analy-

e e e e Tty e

sis of 400 cases / E. Chelala, M. Tho-
ma, B. Tatete [et al.] // Surg Endosc. —
2007. — Vol. 21. — P. 391-395.

6. Laparoscopic ventral and incisio-
nal hernia repair: an 11-year experi-
ence / M. E. Franklin Jr, J. J. Jr Gonzal-
ez, J. L. Glass, A. Manjarrez // Hernia.
—2004. — Vol. 8. — P. 23-27.

7. Goodney P. P. Short-term
outcomes of laparoscopic and open
ventral hernia repair. A metaanalysis
/ P. P. Goodney, C. M. Birkmeyer, J. D.
Birkmeyer // Arch. Surg. — 2002. —
Vol. 137. — P. 1161-1165.

8. Laparoscopic ventral and in-
cisional hernia repair in 407 patients
/ B. T. Heniford, A. Park, B. J. Ram-
shaw, G. Voeller // J. Am. Coll. Surg. —
2000. — Vol. 190. — P. 645-650.

9. Laparoscopic repair of ventral
hernias: nine years’ experience with
850 consecutive hernias / B. T. Heni-
ford, A. Park, B. J. Ramshaw, G. Voel-
ler // Ann Surg. — 2003. — Vol. 238. —
P. 391-399.

10. LeBlanc K. A. Laparoscopic in-
cisional hernia repair: are transfascial
sutures necessary? A review of the lite-
rature / K. A. LeBlanc // Surg Endosc.
—2007. - Vol. 21. — P. 508-513.

11. Mudge M. Incisional hernia: a
10 year prospective study of incidence
and attitudes / M. Mudge, L. E. Hugh-
es /[ Br. J. Surg. — 1985. — Vol. 72. —
P. 70-71.

12. Park A. Laparoscopic and open
incisional hernia repair: a comparison
study / A. Park, D. W. Birch, P. Lovrics
/I Surgery. — 1998. — Vol. 124. —
P. 816-822.

13. Read R. C. Recent trends in the
management of incisional herniation
/ R. C. Read, G. Poder // Arch Surg. —
1989. — Vol. 124. — P. 485-488.

REFERENCES

1. Beldi G., Wagner M., Bruegger
L.E., Kurmann A., Candinas D. Mesh
shrinkage and pain in laparoscopic
ventral hernia repair: a randomized
clinical trial comparing suture versus
tack mesh fixation. Surg Endosc 2011,
25: 749-755.

2. Bucknall T.E., Cox P.J., Ellis H.
Burst abdomen and incisional hernia: a
prospective study of 1129 major laparo-
tomies. BMJ 1982; 284: 931-933.

3. Carbajo M.A., Martin del Olmo
J.C., Blanco J.l., Toledano M., de la
Cuesta C., Ferreras C., Vaquero C. La-
paroscopic approach to incisional hernia.
Surg Endosc 2003; 17: 118-122.

4. Cassar K., Munro A. Surgical
treatment of incisional hernia. Br J Surg
2002; 89: 534-54.

5. Chelala E., Thoma M., Tatete B.,
Lemye A.C., Dessily M., Alle J.L. The
suturing concept for laparoscopic mesh

38 —

P

———

TEmrT  SEmea Tmaa

———

fixation in ventral and incisional hernia
repair: mid-term analysis of 400 cases.
Surg Endosc 2007; 21: 391-395.

6. Franklin M.E. Jr, Gonzalez J.J.
Jr, Glass J.L., Manjarrez A. Laparo-
scopic ventral and incisional hernia
repair: an 11-year experience. Hernia
2004; 8: 23-27.

7. Goodney P.P., Birkmeyer C.M.,
Birkmeyer J.D. Short-term outcomes of
laparoscopic and open ventral hernia
repair. A metaanalysis. Arch Surg 2002;
137: 1161-1165.

8. Heniford B.T., Park A., Ramshaw
B.J., Voeller G. Laparoscopic ventral
and incisional hernia repair in 407 pa-
tients. J Am Coll Surg 2000; 190: 645-
650.

9. Heniford B.T., Park A., Ramshaw
B.J., Voeller G. Laparoscopic repair of
ventral hernias: nine years’ experience
with 850 consecutive hernias. Ann Surg
2003; 238: 391-399.

10. LeBlanc K.A. Laparoscopic in-
cisional hernia repair: are transfascial
sutures necessary? A review of the lit-
erature. Surg Endosc 2007; 21: 508-
513.

11. Mudge M., Hughes L.E. Inci-
sional hernia: a 10 year prospective
study of incidence and attitudes. Br J
Surg 1985; 72: 70-71.

12. Park A., Birch D.W., Lovrics P.
Laparoscopic and open incisional her-
nia repair: a comparison study. Surgery
1998; 124: 816-822.

13. Read R.C., Poder G. Recent
trends in the management of incision-
al herniation. Arch Surg 1989; 124:
485-488.

Submitted 12.07.2012

OLECRAH MELRVAHR K 9PHRN





