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Abstract onlay — Multicenter study — Tension-free repair — Hu-
Background:A standard technique for laparoscopic ventralman

hernioplasty (peritoneal onlay using an expanded polytetra-
fluoroethylene [ePTFE] patch for herniast cn?) is being
used in a prospective, multicenter, long-term study.

Methods: Demographic, operative, and postoperative datar, ronqir of ventral hernias, including incisional, umbili-
were collected and analyzed. Follow-up clinical evaluations

cal, epigastric, and spigelian defects, is a challenging sur-
were conducted 7-10 days, 4 weeks, 6 months, 1 year, araﬁsal problem. About 13% of the hernia repairs performed
then annually after surgery in all patients.

X . : in the United States, or approximately 90,000 repairs, are
Results:In the first 2 years of the study, 144 patients Were, o ..o\ ranairs Incisional hernias develop in about 2—11%
enrolled; nine were lost to follow-up. The mean operating

X X of patients who undergo laparotomy [6, 21], although in
time was 120 min. The mean follow-up was 222 days (rang%atients in whom the surgical wound becomes infected post-

5-731). Postoperative complications were five infections peratively, the incisional hernia rate may b@0% [13]
three cases of prolonged ileus, one bowel obstruction, 2 pen repair of ventral hernias is associated with substantial

seromas (15 resolved without intervention), and six herni"’E:omplications and recurrences. Recurrence rates as high as
recurrences. Hospital discharge occurred a mean of 2.3 da —50% have been reported, with the highest rates among

after surgery and return to normal activity a mean of 15 day?)atients in whom a prosthetic mesh was not used [10, 25].
postoperatively. . . . On the other hand, use of a biomaterial in open ventral
Conclusions:Laparoscopic prosthetic ventral hernioplasty .o irs carries a risk of wound complications. Stoppa [23],
?Vr?(ljd?wtthe rI;]slrﬁe \t/;/o#nd rrl(;,\lq;uredrrlnn open I;‘le(;:)alrs’ W'rth Ayor example, reported an infection rate of 12% in a series of
endant complications a ecurrences, and appears saifge open incisional hernia repairs that used polyester mesh.

espte_mallly if an ePTtFIIE r:nes_h 'f utsedt.thI)mpared with tcoE— Laparoscopic ventral hernioplasty may have a decreased
ventional open ventral herniopiasty, the 1aparoscopic eChq ofinfactions and resultant complications (including re-

nique may also allow shorter hospitalization and a quicke, o iation) compared with open repair because the pros-
return to normal activities after surgery. thetic mesh is minimally exposed to the environment during

. . implantation using laparoscopic techniques. Indeed, infec-

Key words: Laparoscopic hernioplasty — Ventral — InCi- o rates in the small series of laparoscopic ventral hernia

sional — Expanded polytetrafluoroethylene — Peritonealgnairs that have been reported [12, 18, 20] were all <10%.

The choice of prosthetic material in ventral repairs may also

Presented at the annual meeting of the Society of American Gastrointemﬂuence the rate of wound compllpatlons. EXpandeq pon-

tinal Endoscopic Surgeons (SAGES), San Diego, California, USA, 21-2 Etraﬂuo_roethyl.ene_ (ePTFE) mesh is Oﬁ.en empl_oye_:d In ven-

March 1997 tral hernioplasties in which the prosthetic material is placed
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Fig. 1. Hernia defect with adhesions.

Fig. 2. Endoscopic shears being used to lyse adhesions.

adhere to the underlying viscera [24]_ In addition, ePTFEtheir location is drawn on the abdomen (Fig. 4). With reference to the
has a lower rate of infectivity than other biomaterials [3] defect drawing, the ePTFE mesh size is drawn so that when the mesh itself

. . - - . is cut to size, it will overlap the defect b3 cm in all directions (Fig. 5).
Finally, laparoscopic ventral hernia repair may require Sonabsorbable sutures (about 15 cm long) are placed at all four corners of

shorter hospital stay and allow a quicker return to normakhe mesh.
activities than open repair, similar to what has been ob- The mesh is then inserted into the abdominal cavity. MeshEg cm
served in randomized, prospective studies comparing ope’h15 cm can be introduced through an 11-cm trocar, whereas larger pieces

[ : ; : require an 18-mm trocar. After introduction, the mesh is spread out in the
and Iaparoscoplc mgumal hernia repairs [1’ 19, 22]' eritoneal cavity. Small skin incisions (about 2 mm long) are made with an

~To ex'plore these issues, we are conducting a prOSpegl blade scalpel, and an endoscopic suture passer is inserted through the
tive, multicenter, 5-year study in which a standardized lap-abdominal wall. The suture passer is used to grasp the sutures at the corners
aroscopic technique—peritoneal onlay with ePTFE mesh—of the mesh and pull them through the wall; the sutures are then tied (Fig.

is being used to repair primary and recurrent ventral hernias)- This is done at all four corners of the mesh to hold it against the anterior
Preliminary (2—year) results are given here abdominal wall. Circumferential securing of the mesh is achieved with

nonabsorbable sutures placed about every 5 cm. The gaps between the
sutures are closed by stapling or tacking the mesh to the transversalis fascia
Materials and methods through whichever trocar is most convenient.

The security of the patch is verified (Fig. 7). Drains are not inserted
Approval for the study was obtained, as applicable, from the institutionalunless the hernia is extremely large. Before the trocars are removed, non-
review boards of the participating centers. Consecutive male and femalebsorbable sutures are placed with the endoscopic suture passer. The pneu
patients >18 years of age presenting for ventral hernia repair at nine centersoperitoneum is released and the trocars are removed; the sutures are then
(12 surgeons) were considered for the study. Inclusion criteria includedied to close the trocar defects. The skin is closed with absorbable subcu-
granting of informed consent to participate in the study and a willingnessticular sutures.
to return for postoperative follow-up examinations at several predeter-
mined times. Patients were excluded if their wall defect was <2 (suonf- . . .
ficiently small to be repaired by primary closure), if they required emer- POStoperative evaluations and data collection
gency bowel resection for acute obstruction, if they had evidence of an, o nts ynderwent postoperative clinical examinations by their attending
f"lb.d.o.m'nal wour_ld infection, if conversion to open repair was required, Orsurgeon during the immediate postoperative period and 7-10 days, 4
if initial exploration revealed no hernia.

Patients enrolled in the study underwent a tension-free peritoneal onlaweeks‘ & months, 1 year, and then annually after surgery. Standardized data
> . yL . . per 'orms were used to collect information on intraoperative, perioperative,
laparoscopic ventral hernia repair using an ePTFE mesh (either GOR

TEX DualMesh Biomaterial or GORE.TEX Soft Tissue Patch. W.L. Gore nd postoperative complications, including hernia recurrence; length of

- . ) . hospital stay; time of return to normal activities; and postoperative pain
g‘n'gs:tc;%fgsesér':tlgcglfstaﬁ’ AZ) fixed to the abdominal wall with both sutures (McGill Pain Questionnaire). The data were entered into a computer da-

tabase and analyzed at a central location.

Operative technique

Results
The procedure is performed with the patient under general anesthesi e : - -
Prophylactic antibiotic therapy is given. The bladder is decompressed Witr;tharac'[ensucs of the 144 patients enrolled in the first 2

a Foley catheter; the stomach is decompressed with a nasogastric tube. Y&£ars of the study are shown in Table 1. About 26% _Of the
puncture site away from the hernia defect and any abdominal incisions ipatients were operated on for a recurrent ventral hernia. The
chosen. A skin incision is made and a Veress needle is inserted, or an op§aur operative complications were treated successfully and
technique is used, and the abdomen is insufflated with carbon dioxide. ’ihere were no sequelae Nine of the 144 patients were lost to
30-45° laparoscope is introduced through the same incision. The abdomj- ) . A .
nal cavity is explored, and the hernia defect and any adhesions are ide ollow-up. At 2 years after the first rEpa'r n _thIS study
tified (Fig. 1). Under direct visualization, additional 11-mm trocars are (performed in February 1995), the mean time since surgery
inserted as far laterally as possible. Enterolysis is performed with endowas 355.6 days (range 10-772). The mean follow-up time
scopic shlears (Fig.h2). The C?Pter;t?tof the h(ernia s)ac are reduced into tr(gays between surgery and most recent foIIow-up clinical
peritoneal cavity; the sac itself is left in situ (Fig. 3). .

Additional 11-mm trocars are introduced on the opposite side Iaterallyevaluatlon) was 222 days (range 7_731)' . .
under direct vision; their number and position are individualized. The ~ IMmmediate and longer-term postoperative complica-
edges of the hernia defect are ascertained by direct vision and palpation aiitons, including ventral hernia recurrences, are shown in
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Fig. 6. Suturing of the mesh at four corners. Suture is passed through the
wall (A) with a suture passer and tieB)(

Fig. 7. Completed repair.

Fig. 3. Hernia defect with contents reduced. mesh after a soft-tissue abscess developed. The remaining

) ) infection also involved the mesh and required mesh re-
Fig. 4. Hernia defects drawn on abdomen. moval
Fig. 5. Mesh size drawn on abdomen for orientation to corners. Six patients other than those from whom the prosthetic

mesh was removed because of infection had recurrence of

their ventral hernia, at about 3 months (two patients), 4
Table 2. Seromas occurred postoperatively in 16% of pamonths (one patient), 7 months (one patient), and 9 months
tients. Fifteen of the 23 seromas resolved without interven{two patients) postoperatively. Thus, the recurrence rate was
tion within 30 days of surgery, two resolved without inter- about 4%. Three of the patients with recurrence had previ-
vention after 30 days, and six resolved after aspiration. Theus failures of ventral hernia repair.
two hematomas resolved uneventfully. There were five Data on time to return of normal bowel function, dura-
postoperative infections in the series—an infection rate otion of hospital stay, and return to normal activity are given
about 3%. Four of the infections began in a trocar site; threén Table 2. Data from administration of the McGill Pain
of these resolved after antibiotic therapy, whereas the fourtQuestionnaire are not included in this preliminary report
spread and eventually necessitated removal of the prosthetiecause they have not yet been compiled.
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Table 1. Laparoscopic ventral hernioplasty at nine centers: patient charon the Stoppa-Rives method for open repair of ventral her-
acteristics and operative experience nias [23], involves posterior patching of the defect with a
large piece of prosthetic material. The large surface area of

ma'e/fema'e . 79165 the mesh allows substantial ingrowth of tissue for perma-

ean (range) age in years 57.6 (24-87) L . .

Type of hernia nent mesh f|xat]0n, and the intraabdominal pressure t(_ands to
Incisional 92 hold the mesh in place apposed to the posterior fascia over
Epigastric 11 the wide surface area (Laplace’s law) [24]. The recurrence
gggg::ﬁ 232 rate in our series may of course increase as patients are
Combination (>1 type) (No. of patients) 16 followed for longer periods. However, because the majority

Recurrent hernias 38 of recurrent incisional hernias appear within the 1st year

Mean (range) defect size (€n 98.3 (4-1,400)  after repair [10, 25] and the mean clinical follow-up time in

Mean (range) patch size (G 215.9 (42-1,500)  our study is already 222 days, we are confident that our

'\é'ea” (range) Oﬁ’.era.“”g time (min) 120.2(40-310)  racyrrence rate will not change a great deal
perative complications . . . ’ .
Subcutaneous emphysema, increase in blood The peritoneal onlay technique involves placing pros-

carbon dioxide level . _ 1 thetic mesh on the parietal peritoneum, where it is in direct
Respiratory failure requiring reintubation 1 contact with the abdominal viscera. Like others [2, 5, 12,
Enterotomy 2 18], we believe that ePTFE mesh is the most appropriate

material for this procedure because it evokes minimal in-
flammation and little foreign-body response and adhesion
Table 2. Laparoscopic ventral hernioplasty at nine centers: postoperativéormation while allowing good tissue ingrowth [4, 11, 15].

experience In contrast, polypropylene mesh produces a strong inflam-
_ o matory reaction that may lead to extensive adhesions, ero-
Postoperative complications sion into intraabdominal organs, or fistulization [9, 17, 27].
Seromd 23 The form of ePTFE used in 88% of the repairs in the study
Hematoma 2 (DualMesh) is particularly suitable for the onlay technique
'F?:(’;‘I%t;]‘;; d ileus 53 because of its two-surface nature. The SL_lrface that is placed
Bowel obstruction 1 against the bowe_l consists of a low-porosity membrane form
Recurrent hernia 6 of ePTFE that limits tissue attachment [4]. The ePTFE
Mean (range) return to normal bowel function (days) 1.8(0-8) membrane has been used successfully to minimize adhesion
Mean (range) duration of hospitalization (days) 2.3 (0-11) formation after myomectomy [16] and initial surgery to re-

Mean (range) return to normal activity (days) 153 (1-100) hair congenital heart defects [8]. The opposite side of

2 Fifteen seromas resolved uneventfully within 30 days; two resolved aftePUalMesh consists of high-porosity ePTFE that provides
30 days; six resolved after aspiration. strength and tissue ingrowth [11].
The method used to secure the ePTFE mesh has
evolved. Initially, attempts were made to use staples only.
Discussion When this method was found to provide inadequate fixa-
tion, we began to suture the mesh to the anterior fascial
This report describes the preliminary (2-year) results of dayer with a suture passer instrument and to insert tacks or
multicenter, prospective, noncontrolled study of laparoscopstaples in the areas between suture sites. The security of the
ic ventral hernioplasty that will eventually enroll >200 pa- fixation depends primarily on the sutures.
tients and attempt a 5-year follow-up by clinical examina-  The rate of seroma formation in this study (16%) is
tion in all subjects. Definitive conclusions cannot be drawnsimilar to that reported by DeBord [5] in his report on open
from the preliminary data, but a discussion of our experi-repair of ventral hernias using ePTFE mesh. Most of the
ence so far, including some trends that have been observesgromas in our patients resolved without intervention within
is appropriate. 30 days and none became infected. Six seromas were aspi-
We found laparoscopic ventral hernia repair to be safeated because of their size, at the patient’s request, or be-
and effective, with postoperative infection and recurrencecause of suspicion of infection, but we try to avoid aspira-
rates that are lower than those generally observed in seri¢®n because of the risk of introducing bacteria into the
of open repairs. Our infection rate of 3% compares favorseroma. We now routinely advise patients preoperatively
ably with the rates of 12-45% that have been reported ithat a seroma may develop, and we reassure patients with a
series of open repairs [7, 14, 23, 26]. We believe that theseroma that the bulge is not a recurrence of their hernia.
laparoscopic technique may have a decreased risk of infec- No comparative studies of open and laparoscopic ven-
tion compared with open repair because it avoids a widdral hernia repairs have been done, although they are
dissection, with a long incision, raising of flaps, and expo-needed, especially investigations that address length of hos-
sure of the prosthetic mesh to skin flora, the primary sourceital stay, postoperative pain, and return to normal activity
of contamination [7], at implantation. Clearly, a reduction in after these procedures. In fact, few noncomparative studies
infection rate will in turn decrease the rate of hernia recur-of ventral hernia surgery have provided information on
rence because most infections require removal of the proghese factors. Our current data on hospitalization, pain, and
thetic mesh, thereby allowing reherniation. Thus, the 4%return to normal activity are too preliminary to allow de-
recurrence rate in this series so far may have been at leaftitive conclusions to be drawn from them. However, we
partly due to the low infection rate. believe that it is important to continue to track this infor-
The peritoneal onlay method itself may also have helpednation to permit eventual comparison with results of studies
keep the recurrence rate low. This technique, which is basedf open ventral repairs. Meanwhile, it seems reasonable to
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assume that patients who do not undergo a wide abdomin&p. Stoppa RE (1989) The treatment of complicated groin and incisional
dissection will have fewer perioperative and postoperative —hemias. World J Surg 13: 545-554

complications, less pain, and a quicker return to normaf ™~

4. Temudom T, Siadati M, Sarr MG (1996) Repair of complex giant or
recurrent ventral hernias by using tension-free intraparietal prosthetic

activities than those who do. mesh (Stoppa technique): lessons learned from our initial experience

(fifty patients). Surgery 120: 738-744
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