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Abstract even more difficult due to the obscured anatomy and poor
Backgroundin most reports different techniques have beentissue quality [6, 14]. Once a hernia has recurred after con-
described for combinations of primary and recurrent herventional herniorraphy, the result of every successive con-
nias. The aim of this study was to investigate and compargentional repair will be worse, with an ultimate recurrence
the results of endoscopic total extraperitoneal repair (TEP)ate of 23—-33% [14, 21, 27].

of primary and recurrent inguinal hernias. Some promising reports on endoscopic hernia repair
Methods: From January 1993 to July 1995, 221 patientshave been published [4, 5, 16, 18, 26]; however follow-up in
with an unilateral inguinal hernia (186 primary and 35 re-these studies has been short. When compared to the trans-
current) underwent TEP repair. Follow-up, including physi-abdominal preperitoneal procedure (TAPP), the total extra-
cal examination, was performed at regular 3-month interperitoneal (TEP) procedure seems to have a lower potential
vals. for intraperitoneal complications; TEP repair is therefore
Results: The mean operation time was 37.6 min. Minor the procedure of choice in most situations [3, 5, 9, 19, 22].
perioperative complications occurred in 23 cases. Conver- To investigate the technical feasibility, complication
sion was required for 16 patients (7.2%). Postoperativeate, and morbidity of this procedure, we performed a ret-
complications were reported for 11.7% of the patients. Hosrospective analysis. Specifically, we determined the recur-
pital stay was short. Mean follow-up was 40.4 months. Therence rate for the TEP procedure for primary and recurrent
recurrence rate was 3.2% for primary hernias and 20% fomguinal hernias. In our opinion, primary and recurrent in-
recurrent hernias. guinal hernias have different characteristics; therefore to
Conclusions:This study confirms the preliminary success obtain a clear idea of the results of endoscopic hernia repair
of TEP for primary inguinal hernia repair, as previously for these specific groups, primary and recurrent hernias
reported. The high recurrence rate after endoscopic repair efere analyzed separately.

recurrent hernias needs to be studied further.
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mesh repair — Learning curve Patients who underwent TEP repair for a unilateral primary or recurrent
inguinal hernia at the Reinier de Graaf Hospital in Delft, The Netherlands,
were included in this study. A total of 186 patients had a primary inguinal
hernia, while 35 had a recurrent hernia. In all cases of recurrent hernia, the
hernia occurred after prior conventional repair without the use of prosthetic
Phvsici ho treat ori . inal h . ft material. All patients were declared fit for general anesthesia, and none had
yS|C|an_s who _rea pr!m_ary Inguinal nernias are often CoNgy, infection of the abdominal wall. The operations were performed by two
fronted with a disappointing number of recurrences. Spestaff surgeons who were experienced in endoscopic surgery. A standard-
cialized centers have reported excellent results after corized procedure for TEP hernia repair was followed in all cases. The es-

ventional repair. However, they are not easily equalled by{s/entiaE of thi[sltae]chnique, whi(I:h was r(]ies_cribed Freviously_ by Li?nc}and van
: : : ine iv/roonhoven , are general anesthesia, total extraperitoneal dissection,
others [10, 8, 18]. The repair of recurrent inguinal hernias IS g positioning of a 10 x 15 cm polypropylene mesh prosthesis. The
prosthesis is anchored to the abdominal wall by intraabdominal pressure
—_— alone; in other words, staples or stitches are not used for fixation of the
* Present addressDepartment of Surgery, lkazia Hospital, Rotterdam, mesh. Patients are allowed to leave the hospital as soon as they feel up to
The Netherlands it, as long as no postoperative complications needing clinical care had
Correspondence toM. T. T. Knook, Department of Surgery, University occurred.
Hospital Dijkzigt, Dr. Molewaterplein 40, 3015 GD Rotterdam, The Neth- Patients were seen postoperatively at regular 3-month intervals in the
erlands 1st year and then annually by staff surgeons. All data on each group (i.e.,
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Table 1.Characteristics of 221 patients who underwent endoscopic totalTable 2. Classification according to Nyhus of 221 patients with an ingui-

extraperitoneal repair of an inguinal hernia nal hernia
Primary hernia Recurrent hernia Primary Recurrent

Nyhus classification  hernia Nyhus classification  hernia

No. of patients 186 35

Male:female 174:12 35:0 NIl (indirect) 88 NIV (indirect) 10

Age (yr) median: 54; median: 66; NIIA (direct) 30 NIV (direct) 13

range: 20-90 range: 25-89 NIIIB (combined) 54 NIV (combined) 6

NHIC (femoral) 5 Unclassified 6

primary and recurrent hernias) were registered separately. Initial data anfable 3. Complications among 221 patients who underwent endoscopic
data recorded during regular follow-up were collected from patient dos-otal extraperitoneal repair of an inguinal hernia
siers. . . .
Localization of the primary hernia was classified according to Nyhus Primary hernias  Recurrent hernias  Total
[17]. In cases of recurrent hernia, the location found during the operation
was recorded. Operation time was defined as the time from the first inci-
sion to the last suture. Perioperative complications (diffuse hemorrhage o
bleeding from an epigastric vessel, injury to the vas deferens, technic

n % n % n %

erioperative complications

defects of instruments, peritoneal defects), postoperative complications ~ Peritoneal tears 11 5.9 11 31 22 99
(hematoma of the abdominal wall, seroma, paresthesia, wound infection bleedlr_lg . 1Q 5.3 2 5.7 12 54
urine retention), and conversion of the total extraperitoneal procedure to 50stoperative complications
transabdominal laparoscopic or a conventional procedure were all noted. hematoma 5 2.7 5 14 10 45
Length of hospital stay (i.e., number of days in the hospital after surgery) ~ Paresthesia 4 2.2 2 5.7 8 36
and morbidity (i.e., number of days needed for recovery before returningto ~ S€roma 3 16 0 3 14
work or full daily activities) were assessed. urine retention 4 2.2 0 4 18
hydrocele 1 0.5 0 1 05

Data collection was completed with data from the routine follow-up,

including physical examination. For the present study, all patients received

a questionnaire and were asked to report to the outpatient departmerft: NUmber of patients with this complication; %, number expressed as

Patients who did not respond to our mailing were approached by te|ephomgl,)_ercentage of all the patients with a primary or recurrent hernia and the

Patients who were lost to follow-up had moved outside the Netherlands of°tal number of patients

died. All other patients responded to our mailing or telephone request. At

this final check-up, recurrence of the hernia was evaluated by a thorough . . . .
physical examination. Inguino-femoral region in four patients (2.2%), and seroma

in three patients (1.6%). Except for two hematomas that
required fine-needle aspiration, these complications disap-
Results peared spontaneously. Urine retention, which was seen in
four cases (2.2%), was treated by temporary catheterization
of the bladder. In one patient, a hydrocele developed due to
a retained hernial sac; it was corrected surgically 1 year

From January 1993 to July 1995, 186 patients (174 male an@it€r primary repair (Table 3). .
12 female) were operated upon. Their age at surgery ranged Méan hospital stay was 1.2 days. Patients returned to
from 20 to 90 years (Table 1). Predisposing factors forwork or full daily activities after a mean period o_f 4.7 Qays
hernia occurrence (heavy weight bearing, chronic obstipalTable 4). Mean follow-up was 40 months. Six patients
tion, urinary obstruction, chronic cough) were present in 3gVere lost to follow-up; two had moved outside the country
of 186 patients. Hernia localization was classified according"d four had died. Their data at the last follow-up have been
to Nyhus [17] (Table 2). The mean operating time was 37"cluded in this study. ,
min. Six patients suffered a recurrence. Two of these patients
Perioperative and postoperative complications arj;ad done a lot of heavy welght bearing before the operation
shown in Table 3. Perioperative complications, which wer ut not afterward. Of these six recurrences, four developed
minor, occurred in 16 patients (8.6%). Only once did injuryW'th'” the 1st year of surgery, the other two in the 2nd year.
of the epigastric vessels lead to preperitoneal bleeding. ThEN€Se recurrences were among the first 30 cases of the
vessels were clipped and the hematoma was evacuategh'9€0NS. In three of these cases, a Iarge postoperative he-
Peritoneal tears occurred during dissection in 11 case@atoma or seroma occurred after the primary repair. Three
(5.9%); in four cases, a peritoneal dissection balloon (PDBfaS€s Of recurrence were repaired surgically. In all three
had been used. Conversion to another procedure was nec@Ses, & direct recurrence was diagnosed during the opera-
essary in 12 cases (6.4%). Conversion due to, @@kage t|on..The mesh had shn‘tgd laterally, allowing the new dlrect_
into the abdominal cavity, leading to reduction of the pre-hem'a to deyelop. Repair was performed by an endoscopic
peritoneal space and therefore to difficult dissection, ociransabdominal procedure (TAPP), and there has been no
curred in eight patients. In three patients, conversion wakecurrence to date. Patients with a recurrent hernia that was
necessary for technical reasons and once due to bleedifpt repaired had no complaints refated to this hernia and
that hampered visibility. Nine times the switch to a trans-Were therefore not interested in an intervention.
abdominal procedure (TAPP) was successful; three times a
conventional anterior approach was used, and twice pro
thetic material was needed.
Postoperative complications included a hematoma of th®etween January 1993 and July 1995, 35 patients with a
abdominal wall in five patients (2.7%), paresthesia of therecurrent unilateral inguinal hernia after prior conventional

Primary inguinal hernia

Recurrent inguinal hernia
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Table 4.Hospital stay, return to work, and follow-up time for 221 patients nique itself are major factors in these excellent results.

with endoscopic TEP repair of an inguinal hernia Some conventional techniques have shown promising re-
Primary hernia Recurrent heria  SUItS in specialized centers, but they could not be equaled in

other series. The results of conventional techniques for re-

Hospital stay (days) median: 1; median: 1; current hernia repair are even more disappointing. Until
range: 1-5 range: 1-3 now, studies of endoscopic hernia repair have generally

Return to work (days) median: 3; median: 3; . . . sy -

range: 1-30 range: 1-14 described the results of different techniques within a single

Follow-up (mo) median: 42; median: 43 group of pat_ients [4_1, 6, 7]. Oth_er reports on endoscppip
range: 22-55 range: 27-55  inguinal hernia repair have described the results of repairs in

a variable group of hernias—i.e., one that combined pri-
mary, recurrent, and bilateral hernias [4-7, 18, 24, 26].
, ) In our opinion, the findings in these reports cannot be
herniorraphy were treated by the TEP technique. All pa;ppjied to the repair of any one specific group of inguinal
tients were male; their ages ranged from 25 to 89 yearpernias using a single laparoscopic technique. In most se-
(Table 1). Predisposing factors for hernia occurrence (heavyeg, follow-up was short. Furthermore, physical examina-
weight bearing, chronic obstipation, urinary obstruction,tjon was not mentioned, although, physical examination is
chronic cough) were present in 14 of 35 patients. A total ofcrycial in the follow-up of hernia repair. Many recurrences
25 patients had undergone one previous repair, eight pgend to be asymptomatic and therefore cannot be diagnosed
tients had two previous repairs, one patient had three preggequately from questionnaires or telephone interviews [8,
vious repairs, and one patient had four previous repairs. Theoy
|Oca|i2ati0n Of the recurrent hemia (NIV) was described Since the ear'y days of endoscopic hernia Surgery’ a
according to findings during the operation (Table 2). Theyariety of techniques have been used. The complications of
mean operation time was 41 min. the intraperitoneal onlay mesh technique (IPOM) and the
Only minor perioperative complications were encoun-yransabdominal preperitoneal procedure (TAPP) appeared
tered. Peritoneal tears occurred during preperitoneal dissegy pe the consequence of (a) adhesion of the bowel to the
tion in 11 patients; in six of these cases, a peritoneal disyraabdominally positioned mesh, (b) exposure of parts of
section balloon (PDB) had been used. Preperitoneal bleeghe mesh after inadequate closure of the peritoneum, or (c)
ing occurred in two patients due to injury to an epigastriCinjyry of the intraabdominal organs [5, 19, 25]. Because
vessel (Table 3). The epigastric vessel was clipped, and these risks are lower with the total extraperitoneal procedure
hematoma was evacuated successfully. In four cases, th¢gp), it is therefore our technique of choice in most situ-
TEP procedure could not be continued due to peritoneaktions [3, 5, 9, 19, 22, 26]. In our study of TEP repair for
tears and intraabdominal gas leakage. In all four proceduregpijateral primary hernias and recurrent hernias after con-
the surgeon switched to a TAPP procedure. ventional repair, the occurrence of perioperative and post-
Postoperative complications included a hematoma of thgperative complications was low and comparable to other
abdominal wall in five patients and paresthesia of the iNyeports on endoscopic hernia repair [4-7, 18, 22, 24]. The
guinofemoral region in two (Table 3). All recovered spon- operation time for the two groups is comparable; it is not
taneously. The mean hospital stay was 1.3 days. On thgnger than for conventional repair. Conversion to another
average, patients returned to work or full daily activities procedure involved the TAPP procedure in the majority of
after 4.2 days (Table 4). cases, thereby maintaining the advantages of laparoscopic
Only one patient was lost to follow-up due to death of grgery. In cases where was not possible to continue endo-
unrelated origin. After a mean follow-up of 43 months, scopically, there were problems with anesthesia (muscle
seven patients were found to have a recurrence. Only one ‘Pélaxation) or other technical problems.
these patients had done some_heavy weight bearing before Tpis study confirmed the previously reported positive
operation but not thereafter. Five of these recurrences 0Gagyits of a short hospital stay and rapid recuperation for
curred within the 1st year of surgery; the other two occurredhoth primary and recurrent hernia repair. In cases where the
at the beginning of the 2nd year. Reintervention was done IBatient remained at home longer after hernia repair, he or
three of these seven cases. In all three patients, the mesh hggk \was usually persuaded by others to do so; the fear of

moved laterally, allowing a new direct hernia to develop.gyerdoing things is still present among both patients and
Repair of these recurrent hernias was performed with &eneral practitioners [13, 20].

TAPP procedure, and there has been no recurrence to dafe. The |ow recurrence rate of 3.2% for the primary hernia

The four patients who did not undergo repair did not havfﬁ]roup is also in accordance with previous reports. Four of
any complaints due to this hernia and were therefore nofhe sjx recurrences occurred in patients who were treated
motivated to undergo intervention. during the early phase of our experience with the TEP pro-

cedure; i.e., these cases were among the first 30 patients of

each surgeon. The learning curve may play a role here [13].
Discussion Four of these recurrences developed within the 1st year of

surgery. This result is in accordance with the suggestion that
Thanks to promising early reports indicating rapid recuperarecurrences after endoscopic repair are mainly due to tech-
tion and a low recurrence rate after short follow-up, lapa-nical errors and therefore occur early [2, 20]. However, we
roscopic repair is gaining in popularity for the treatment of consider our mean follow-up of 40.4 months only the start
inguinal hernias [4, 5, 16, 18, 26]. The use of prostheticof a decent surveillance. Further study is needed to confirm
mesh to create a tension-free repair and the endoscopic tectire present promising results.
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In contrast, the recurrence rate of 20% (seven of 35ially is a relatively save alternative. Nevertheless, compli-
repairs) for recurrent inguinal hernia repair is rather disapcations such as osteitis of the pubic bone may occur, and the
pointing. Comparable studies have not yet been publishedbturator branch of the epigastric artery, which runs in cra-
which makes it difficult to draw any firm conclusions. The niocaudal direction over the inner side of the superior pubic
cause of this high recurrence rate is uncertain. Patientarch, can easily be severed when stapling inferiorly [15].
related factors leading to higher recurrence rates do ndturthermore, itis advisable to use tackers instead of staples,
seem to be salient, although more patients with, for instanceso as to reduce the chance of entrapment of nerves.
heavy weight bearing were seen in the recurrence group. Overall, we still prefer enlarging the mesh size over
Knowing the specific causes of recurrence after endoscopitaking the known risks associated with mesh stapling.
repair of a primary inguinal hernia might help to explain the
failure of endoscopic repair of recurrent hernias [2, 20, 25].

Although it is possible that the initial hernia was not re- Conclusions

paired adequately, recurrences are mainly due to insufficient ) ] ]
mesh size, inadequate mesh positioning, and mesh migr&® our hospital, the results of endoscopic TEP repair of
tion [20]. primary or recurrent mggmal hermas confirm the .rap|d re-

Although the learning curve [11, 13] for this procedure CUperation cited by earlier investigators. Our series of pa-
might have some effect, both surgeons had passed this inflents y\_nth unilateral primary inguinal hernias confirms the
tial period, and both had achieved positive results with lowfeasibility, low complication rate, and low recurrence rate
recurrence rates for primary inguinal hernia repair using théeported for this specific technique. Most recurrences are
same technique. For all three patients who underwent reirs€en early, both in time elapsed postoperatively and relative
tervention, a direct recurrence after the initial endoscopid© the surgeons’ experience. This early recurrence implies
repair was diagnosed during the subsequent operation. THBat technical errors are the underlying cause of the prob-
mesh had moved laterally, thus allowing a new direct hernidem. If this is true, better results can be expected in the
to develop. Mesh migration may have been facilitated byfuture. o
postoperative hematoma or seroma formation; however, A disappointing recurrence rate was found for TEP re-
0n|y minor postoperative hematomas and seromas Wer@a” of reCUrr-ent |ngul|na| hernias after ConVel-']uonal herni-
seen in these patients, which in our opinion makes this a lesgraphy. Having considered a number of possible causes for
likely possibility. this result, we have concluded that it was due to the poor

The problem could lie in the fact that the mesh is notfissue quality of the recurrent hernia, which resulted in
fixed. If a hernia consists of a large abdominal wall defectlarger defects and general failure of the abdominal wall. A
or tissue of poor quality—which is often the case in recur-mesh size that suffices for primary inguinal hernia repair is
rent inguinal hernias—not fixating the mesh might result inProbably not adequate for repair of a recurrent hernia. Since
inadequate covering of the inguinal floor sooner than would?ur preference is to avoid fixation of the mesh, a larger
be the case with a primary inguinal hernia [1, 19, 25]. How-mesh pro_sthes!s for TEP repair of recurrent inguinal hernias
ever, in the course of stapling a mesh, a number of differenfust be investigated in the future.
problems can be encountered. Far fewer surgeons are fa-
miliar with the inguinal anatomy as seen in the posterior or
preperitoneal approach than in the anterior approach. Thigeferences
knowledge is important, because as this approach poses a
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