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Kasik fitiklarinin laparoskopik
onarimlarinin komplikasyonlar::
Olusum mekanizmalari ve korunma ilkeleri

M. E. ARREGUI

OZET

Kasik fitiklarinin laparoskopik onarimlarina bagh
komplikasyonlarin mekanizmalarin: bilmek, bun-
lan 6nlemek igin gereklidir. Bu bilgilere sahip olan
cerrahlar; herninin tipine, hastanin klinik kon-
disyonuna ve hastanin is ve evdeki fiziksel aktivite
istegine gore en uygun teknigi segebilirler. Bu bo-
limde biz sadece laparoskopik herni onariminin
niiks ve komplikasyonlarin1 degil, agik onarim tek-
niklerini de analiz edecegiz. Bagsaril1 sonuglar igin
cerrahlar hernileri dogru olarak tanimlayabilmenin
yanisira herni olusumundaki predispozan faktorleri
ve ilgili komplikasyonlar da bilmelidir. Kasik kit-
lelerinin ayirici tanisinda lenf nodu, lipoma, safen
varisi veya psoas abseleri yer alir. Bu nedenle ayir-
dedici 6zellikler ¢ok iyi bilinmelidir. Ultrasonografi;
etyolojisi iyi bilinmeyen abdominal kitleleri de-
gerlendirmede, okiilt femoral hernilerin tanisinda,
indirekt hernileri direkt hernilerden ayirmada ya-
rarh olabilir (1,2). Herniografi ayn: zamanda kasik
agris1 olan hastalarda nonpalpabl hernileri ta-
nimlamak igin de yapilabilir (3). Obstriiktif iiropati,
kronik akciger hastaligi, siroz, pankreas veya ko-
lonun okiilt kanserleri herni ile birlikte ya da pre-
dispozan faktor olabilir. Bunlar inguinal herniora-
fiden 6nce tedavi edilmelidir. Inguinal herni ile il-
gili: intestinal obstriiksiyon, inkarserasyon, stran-
giilasyon ve kasik bagina bagli komplikasyonlar
olugabilir. Inguinal hernilerin onarilmamasi mor-
bidite ve mortaliteyi artirir.

Anahtar kelimeler: Laparoskopi, kasik fitigs,
komplikasyonlar

COMPLICATIONS of LAPAROSCOPIC REPAIR of
GROIN HERNIAS: AN ANALYSIS of MECHANISMS of
OCCURRENCE and PREVENTION

SUMMARY

Awareness of the mechanisms and types of complications
associated with the laparoscopic repair of groin hernias is
essential for their prevention. Armed with this knowlege
surgeons may select the most appropriate technique for the
individual patient based on the type of hemia, clinical con-
dition of the patient, and particular needs of the patient
with regard to demands on physical activity at work or
home. In this chapter, we will not only analyse the com-
plications and recurrences associated with laparoscopic
hemia repair techniques but also those of open hernia re-
pair techniques. For sucessful outcomes, surgeons must be
able to not only properly identify hernias, but to evaluate
the factors which may predispose to hernia formation, as
well as understand the complications associated with hav-
ing hernias. The differential diagnosis of groin masses in-
clude: lymph node, lipoma, saphenous varix, or psoas ab-
scess. Therefore, the separating characteristics must be
known very well. Ultrasound can be useful for assessing
abdominal wall masses of uncertain etiology, as well as for
identifying occult femoral hernias, and differantiating in-
direct from direct hernias (1,2). Herniography can also be
used to identify non palpable inguinal hernias in patients
with groin pain (3). Obstructive uropathy, chronic pul-
monary disease, cirrhosis, an occult carcinoma of the pan-
creas or colon and other intra-abdominal can be associated
with or predispose to hernia formation and must be treated
before the inguinal herniorrhaphy. Complications associat-
ed with inguinal hernias include: intestinal obstruction, in-
carceration, strangulation, and truss problems. Non repair
of inguinal hernias increases the mobidity and mortality.
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GELENEKSEL INGUINAL
HERNIOGRAFININ INTRAOPERATIF
KOMPLIKASYONLARI

Vaskiiler komplikasyonlar

Obturator arterin pubik dalinin {(corona mortis-6liim
taci), derin sirkumfleks iliak damarlann, kremasterik
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INTRAOPERATIVE COMPLICATION of
TRADITIONAL INGUINAL
HERNIORAPHY

Vascular complications

Damage to the pubic branch of the obturator artery
(corona mortis=crown of death), deep circumflex ili-
ac vessels, inferior deep epigastric vessels, cremaster-
ic artery, and external iliac vessels can lead to a re-
sious hemorrhage. Careful placement of stitches and
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arterin ve eksternal iliak damarlann yaralanmasi
ciddi kanamalara neden olabilir. Eksternal iliak da-
marlardan siitiir gegildiginde bu ¢ikartilarak basi uy-
gulanmaldir.  Eksternal iliak damarlar bag-
lanmamahdirlar. Eger basi kanamay: durdurmazsa,
daha genis bir sahamin ortaya konulmasi ge-
rekecektir. Kasik kanalinin arka duvarini inguinal li-
gamana paralel olarak agmak bu sahay: kolayhkla
ortaya koyacaktir. lyi bir goriig etkili bir tamponad
saglayabilir. Defektin onanminda liimeni da-
raltmayan ince bir siitiir, bir yama greft veya in-
terpozisyon grefti gerekli olabilir. Diger arterler
bliylik bir sorun yaratmadan baglanabilirler. Kre-
masterik arter, skrotal hematomun sik ne-
denlerindendir (24).

Sinir komplikasyonlan

ilioinguinal, iliochipogastrik ve genitofemoral sinirler
operasyon sahasina kadar uzanirlar ve geleneksel
herniorafi sirasinda yanhghkla yaralanabilirler. ili-
oinguinal sinir spermatik kord ile yakin iligkidedir.
Bu nedenle 6zellikle eksternal oblik aponevrozunun
ilk agilmasi sirasinda sinir yaralanabilir. 1li-
ohipogastrik sinir, rektus kihfina yapilan re-
laksasyon insizyonu veya preperitoneal herniorafi si-
rasinda medial goriintiileme sirasinda kesilebilir.
Genitofemnoral sinirin genital dah femoral dalin ada-
leye kremasterin baglangi¢ yerinde girer. Femoral dal
ise daha derinde seyreder. Dikkatli teknik ve ana-
tominin bilinmesi bu komplikasyonlar1 engeller.
Nyhus, inguinal herni onanminda posterior yak-
lagimin sinir yaralanmasina daha az neden oldugunu
savunmaktadir ). ilioinguinal, iliohipogastrik ve
genitofernoral sinirler kesilirse sinir uglarn, no6-
rolemmal kilifa yakin baglanmalhdir. Bu néroma ge-
ligimini engeller.

Testikiiler kan akiminin kesilmesi

Biiyiik veya niiks bir kasik fingimin tamiri sirasinda
spermatik kordun ana damarlan hasar gorebilir. Tes-
tisin ana kan akim testikiiler arterden gelir. Inferior
epigastrik arterden gikan eksternal spermatik arter,
superior vezikal arterden gikan duktus deferens ar-
teri, vezikal dallar, prostatik dallar ile eksternal ve
internal pudental arterlerden gikan skrotal damarlar
testisin lizerinde zengin bir kollateral ag olus-
tururlar. Testisin zengin bir kollateral dolagim: ol-
masina ragmen bu komplikasyondan kaginmak igin
¢ok dikkatli olunmahdir. Tamirin pratik bir yoni
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staying parallel to the vessels may avoid vascular in-
jury. When a stitch is placed into the external iliac
vessels, it should be removed and pressure then ap-
plied. The external iliac vessels must be not ligated.
If pressure does not stop the hemorrhage, wider ex-
posure will be necessary. This exposure is easily
achieved by incising the posterior wall of the in-
guinal canal parallel to the inguinal ligament. Good
exposure may allow effective tamponade. A fine vas-
cular hemostatic suture without narrowing the lu-
men, a patch graft, or an interposition graft may be
required to repair the defect. Other arteries may be
ligated with impunity. The cremasteric artery is of-
ten a source of annoying scrotal hematomnas 24,

Nerve complications

The ilioinguinal, iliohypogastric, and genitofemoral
nerves extend into the operating field and can be un-
intentionally injured during traditional inguinal her-
niorrhaphy. The ilioinguinal nerve is in close relation
to the spermatic cord. Therefore, it is particularly
vulnarable when the external oblique aponeurosis is
initially opened. The iliohypogastric nerve may be
cut during a relaxing incision over the rectus sheath
or in attempting medial exposure in preperitoneal
herniorrhaphy. The genital branch of genitofemoral
nerve is injured more often than the femoral branch
because the genital branch penetrates the internal
oblique muscle at the origin of the cremaster, and the
femoral branch lies more deeply. Careful technique
and awareness of anatomy during surgery prevents
this complication. Nyhus suggests that the posterior
approach to inguinal hernia repair is much less lik-
elyto result in nerve injury ©), 1f severance of il-
ioinguinal, iliohypogastric and genitofemerol nerve
does occur, the nerve ends should be ligated to close
the neurolemmal sheath. This prevents neuroma for-
mation.

Severance of testicular blood supply

During the repair of a large or recurrent groin her-
nia, the major vessels of the spermatic cord may be
damaged. The major blood supply of the testes is de-
rived from the testicular artery. The external sper-
matic artery from the inferior epigastric artery, artery
to ductus deference from the superior vesical artery,
vesical branches, prostatic branches, scrotal vessels
from the internal and external pudendal arteries
create a rich collateral network above the testes. Al-
though, the testis has a rich collateral circulation,
care must be taken to avoid this complication, If the
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yoktur. Eger testikiiler arter baglanirsa 6nemli olan
eksternal kollateral dolagimin bozulmamis olmasidir.

Duktus deferensin kesilmesi

Geleneksel fitikk onarimi sirasinda boyle bir komp-
likasyondan kaginmak igin duktus deferensin o6zel
olarak disseksiyonu gerekir. Duktus deferensin ke-
silme insidans1 % 0.3'diir (6). Eger dikkatsiz bir tek-
nik sonucu kesilirse kesik uglar diizeltilmeli ve tek
tek sitiirlerle yaklagtirilmahdir (7). iki duktus de-
ferens olmasina ragmen, bu komplikasyonun ciddi
sonuglar! nedeni ile tamir denenmelidir. Tamir son-
rasinda duktus deferensin agik kalarak normal fonk-
siyonunu yapabilme oram % 50'dir @),

Spermatik kordonun kesilmesi

Spermatik kordon, derin inguinal ringin tam olarak
kapatilmasi amaa ile kesilebilir. Bu ig-lem ozellikle
niks hernisi olan hastalarla daha onceden ko-
nugsulmahdir. Hastalarin 2/3'linde testiste has-
sasiyet, sisme ve ates olugur. Spermatik kord kesilen
hastalarin 1/3'linde testiki-ler atrofi veya hidrosel
gozlenmigtir (8,9). Dikkatli bir teknik kordonun yan-
lighkla kesilme-sini 6nler.

Viseral komplikasyonlar

Sliding herni tamiri veya herni kesesinin yiiksek li-
gasyonu sirasinda barsak duvar ve barsagin kan do-
lagimi yaralanabilir. Bu yaralanmanin 6niine gegmek
igin yuksek ligasyon dikigleri direkt goriis altinda
konulmahdir. Sliding herni olasihg: her zaman akil-
da tutulmahdir. Kargilagildiginda ise barsak kan do-
lagimina zarar vermemek igin sliding komponentin
antero-medialinde periton insize edilir. Bu insizyon,
mezenter ve kan akiminin goriintillenmesini saglar.
Eger barsaga girilir veya kan akimi hasar gorir ise
fink tamirinden o6nce bu durum dizeltilmelidir.
Strangiile bir fihgin tamirinde iskemik barsak pe-
riton bogluguna girmis olabilir. Rengin normale dén-
mesi, serozanin parlak olmasi, peristaltizm ve me-
zenterik damarlarin  pulsasyonunun dikkatli bir
sekilde izlenmesi gereklidir. Floresan enjeksiyonun-
dan sonra ultraviole 15181 ile muayene, vazodilator-
ler, Doppler muayenesi ve arteriografi gibi diger tek-
nikler de intestinal viabiliteyi degerlendirmede yar-
dima olabilir. Viabilitede herhangi bir siiphe varsa
etkilenen segment rezeke edilmelidir. Endotoksik
soka neden olabilecegi i¢in nekrotik barsagin lenfatik

vessels are cut, ligation is necessary. Repair is im-
practical. The important point is that the external col-
lateral circulation must be undisturbed if the tes-
ticular artery is ligated.

Severance of ductus deference

The ductus deference must be dissected specifacally
to avoid this complication during the traditional re-
pair of groin hernia. The incidence of cut ductus def-
erence is 0.3 percent (6). 1f severance of ductus defer-
ence is caused by careless technique, the cut ends
must be made smooth and approximated with inter-
rupted sutures (7). Even though there are two ductus
defence, because this complication carries serious im-
plications, repair should be attempted. Repair en-
sures normal function of ductus deference with pa-
tency rates up to fifty percent @,

Severance of spermatic cord

The spermatic cord can be cut as a maneuver al-
lowing complete closure of the deep inguinal ring.
This maneuver should be discussed with the pa-
tients, especially those who have recurrent hernias.
Tenderness and swelling of the testis and fever does
occur in two thirds of patients. In one third of pa-
tients with transection of spermatic cord, testicular
atrophy or hydrocele is seen (8.9). Careful technique
avoids inadvertent severance of the cord.

Visceral complications

The intestinal wall and it's blood supply may be in-
jured during high ligation of the hernia sac or repair
of a sliding hernia. To prevent this injury the stitches
of high ligation must be put into place under direct
vision. A sliding hernia must be considered in order
to recognize it. When encountered an incision of the
peritoneum is made anteromedial to the sliding com-
ponent to avoid damage to the intestinal blood sup-
ply. This incision allows direct visualization of the
mesentery and blood supply. If the intestine is en-
tered or its blood supply damaged, recognition and
repair must be carried out prior to completion of the
hernia repair.

During the repair of a strangulated hernia, ischemic
intestine may been returned into the peritoneal cav-
ity. Careful observation for the return of good color,
serosal shine, peristalsis, and pulsation in the mes-
enteric vessels is necessary. Other techniques in-
cluding injection of fluorescein and examination
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ve vendz akiminin genel dolagima katilmasina izin
verilmemelidir.

Bazen giipheli barsak ansi istenmeden periton bos-
luguna girmig olabilir. Bu durumda viabiliteyi de-
gerlendirebilecek tiim iglemler uygulanmaldir. Pre-
peritoneal yaklagim yeni bir insizyona gerek
kalmadan bunu miimkiin kilar (10), Eger herni ke-
sesi biiylik ve uzun siireden beridir varsa barsag:
karin igerisine sokmak miimkiin olmayabilir. Pre-
oberalif donemde progresif bir pnomoperitonun uy-
gulanmasi bu biiyiik hernilerin "Domain Kurah”na
uygun olarak tamirini miimkiin kilabililr (11,12),

Direkt inguinal herninin medial kenarnin onarim
sirasinda mesane yaralanmasi meydana gelebilir.
Operasyon sirasinda perivesikal yagin varligi uyaric
olmalidir. Bu komplikasyon herni kesesi inverte edi-
lerek oOnlenebilir. Eger yaralanma meydana gelirse
mesane duvarindaki defekt iki kat lizerinden separe
kromik katgiit veya diger bir absorbabl ince siitiir
materyeli ile kapatilarak 4-6 giin siire ile liretral ka-
teter yerlestirilir.

Bazen biiyiik sliding inguinal herni tamiri sirasinda
Ureterle kargilagilir. Boyle bir komplikasyonu on-
lemek ig¢in bundan haberdar olmak ve ret-
roperitoneal sahanin anatomisini bilmek gerekir. Ke-
silen iireter separe kromik katgiit veya diger ince
siitir materyelleri ile tamir edilmeli ve renal pel-
visten mesaneye kadar gift "J* kateter yer-
legtirilmelidir. Ureterin mesaneye reimplantasyonu
gerekebilir.

Geleneksel inguinal herniorafinin
postoperatif komplikasyonlar:

Literatiirde agik inguinal herni tamiri ile ilgili pos-
toperatif komplikasyon oran1 % 15-19 gibi yiiksek se-
viyelerdedir (13,14,15), Postoperatif komplikasyonlar
erken, ge¢ veya sistemlere ait komplikasyonlar ola-
rak simiflandinlabilir.

Sistemik komplikasyonlar

Atelektazi, pnomoni, tromboflebit, koroner okliizyon
ve akut gut, akut kolesistit, intestinal obstriiksiyon,
gastrointestinal kanama, renal kalkiil, karaciger nek-
rozu, herpes zoster ve akut psikoz gibi diger komp-
likasyonlar inguinal herniorafiden sonra ortaya ¢i-
kabilen sistemik komplikasyonlardir. Rydel bu
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with ultraviolet light, using vasodilators, examina-
tion with doppler, and arteriography can be helpful
to asses the intestinal viability. If there is any doubt
about viability, resection of the affected segment
should be performed. The lymphatic and venous
fluid of the necrotic intestine must not be allowed
into the general circulation or endotoxic shock could
result. Occasionally, questionable intestine is in-
advertently returned to the peritoneal cavity. All at-
tempts to asses viablility must be made. The preper-
itoneal approach usually provides this without a
new incision :

If the hernial sac is large and long-standing, re-
ducing the intestine into the abdomen may be im-
possible. Induction of progressive pneumoperiton-
eum preoperatively may ensure the repair of these

massive hernias without the loss of "right of Do-
main” (11,12),

Injury to the urinary bladder may occur during the
repair of the medial side of a direct inguinal hernia.
The presence of perivesical fat should serve as a re-
minder during the operation. This complication can
be avoided by inverting the hernia sac. If injury oc-
curs the bladder wall defect must be closed in two
layers with interrupted chromic catgut or other ab-
sorbable fine suture material and an indwelling ure-
thral catheter inserted an maintained for 4-6 days.
Sometimes, the ureter is encountered during the re-
pair of large sliding inguinal hernias. The awareness
of this complication and anatomy of retroperitoneal
area is necessary to prevent it. A transected ureter
must be repaired with fine interrupted chromic cat-
gut or other fine suture materials and a double "J"
catheter from renal pelvis to bladder must be in-
serted. The ureter may require reimplantation into
the bladder.

Postoperative complications of the traditional in-
guinal herniorrhaphy

In literature, the rate of postoperative complications
associated with open inguinal hernia repair has been
reported as high as 15-19 percent (13,14,15), post-
operative complications can be classified as early
complications and late complications or can be clas-
sified according to systems.

Systemic complications

Atelectasis, pneumonitis, thrombophlebitis, coronary
occlusion, and miscellaneous complications such as
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komplikasyonlarinin oraninin % 5.4 ve kardiyopul-
moner komplikasyonlarin oraminin % 4.1 oldugunu
bildirmigtir (14), Lokal ve genel anestezi arasinda he-
modinamik parametreler agisindan anlamh bir fark-
lilhik saptanmazken, lokal anestezinin kullamimu sis-
temik komplikasyon oranini azaltmaktadir (16),

Uriner komplikasyonlar

Uriner retansiyon sik gériilen bir komplikas-yondur.
Genel ve spinal anestezi alan hastala-nn % 10-
30'unda bu komplikasyon goériilebilir. Bu oran lokal
anestezide % 5'in altindadir (2.17,18), Genellikle bu,
prostat obstriiksiyonu olan yagh hastalarda adale ya-
pist gelismis geng erkeklerde goriiliir. Ozellikle geng
saghkh erkeklerde operasyon agrisina bagh gelisen
refleks sfinkter spazmi bu komplikasyona neden
olur. Bu durum yeterli analjeziklerle kontrol edi-
lebilir. Pelvik diseksiyon, postoperatif agri, narkotik
kullanimu ve fazla miktarda i.v. siv1 verilmesi me-
sane distansiyonun nedeni olabilir.

Lokal (miimkiin degilse spinal anestezi) anestezinin
kullanilmasi, intravenéz sivi kisitlanmas: ve erken
postoperatif ambulasyon postoperatif {iriner retansi-
yondan korunmanin en etkili yollandir (17,19,20),
Dik pozisyon ve su akitmak da yararh olabilir. Has-
talar 8 saat icerisinde miksiyon yapmazlarsa veya
tasma enkontinansi semptomlari varsa mesanenin
kateterizasyonu gereklidir. Fenoksibezamin hid-
rokloriir gibi alfa-adrenerjik blokerlerin preoperatif
olarak verilmesi tiriner akim gikayetleri olan has-
talarda yararh olabilir @,

Femoral ven sikigmasi

Femoral ven 6zellikle McVay hemniorafisi sirasinda
sikigabilir. Nadir olmakla birlikte bu komplikasyon
belirgin morbiditeye yol agar. Nyhus ve Condon bu
problemin insidansinin bilinmedigini zira ¢ogu has-
tada sikigma klinik olarak taninamamaktadir. Ancak
McVay herniorafide % 1.2'lik bir oran bildirmistir
(22). Venoz staz bu hastalarda derin venéz tromboz,
post flebitik sendrom veya pulmoner emboliye pre-
dispozan olabilir. Femoral kilifin medial kismina ko-
nulan gegis siitiirii ile olugan gerginlik gézoniine
alinmahdir. Bu komplikasyondan siiphelenildiginde
venogram veya venodz dupleks sintigrafi yapilabilir
(23), Sikigma goriliirse ilgili stitiir ahnmahdir.

acute gout, acute cholecystitis, intestinal obstruction,
gastrointestinal hemorrhage, renal calculus, liver ne-
crosis, herpes zoster, and acute psychosis are the sys-
temic complications which can occur after the in-
guinal herniorrhaphy. Rydell reported that the rate
of these complications as 5.4 percent, and the car-
diopulmonary complication rate as 4.1 percent (14),
Although there seem to be no significant differences
in hemodynamic parameters between local and gen-
eral anesthesia, the use of local anesthesia decreases
the rate of systemic complications (16),

Urinary complications

Urinary retention is a common complication. 10-30
percent of patients undergoing general and spinal
anesthesia may encounter this complication. This
rate is less than 5 percent with local anesthesia
(2,17,18), 1t usually occurs in older men with prostat-
ic obstruction and young muscular men. Specially in
young healthy men reflex sphincter spasm associat-
ed with operative pain is a reason of this complica-
tion. It rmay be controlled by adequate analgesics.
Pelvic dissection, postopetaive pain, use of narcotics,
and extreme intravenous hydration can be cause of
bladder distention. Use of local (and if it not pos-
sible, spinal anesthesia), intravenous fluids re-
striction, and early postoperative ambulation are the
most effective ways to avoid postoperative urinary
retantion (17,19,20), Upright posture and running
water may be useful. Otherwise, catheterization of
the bladder is necessary if the patients are unable to
void within 8 hours or if they have symptoms of
overflow incontinence. Alpha-adrenergic blockers
such as phenoxybenzamine hydrochloride ad-
ministration preoperatively may be useful in patients
with urinary flow complaints @n,

Femoral vein constriction

The femoral vein may be constricted especially dur-
ing McVay hemniorrhaphy. Although rare, this com-
plication can lead to significant morbidity. Nyhus
and Condon suggest that the incidence of this prob-
lem is unknown because most patients have clin-
ically unrecognizable constriction. However, in
McVay hemiorrhaphy, an incidence of 1.2 percent
has been reported 22), Venous stasis can predispose
these patients to deep venous thrombosis, post-
phylebitic syndrome, or pulmonary embolism. Ten-
sion with the placement of the transition suture in
the medial portion of the femoral sheath must be
considered. If this complication is suspected, veno-
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Skrotal ve testikiiler komplikasyonlar

Kiiglik damarlarin dikkatsiz discksiyonu sonucu olu-
san skrotal ekimoz ciddi bir komplikasyon degildir.
Kendiliginden kaybolur. Ayrica lenfatik veya venéz
diseksiyonun dikkatsizce yapilmasina bagh diger bir
komplikasyon hidrosel olusumudur. Herni kesesinn
distal kismunm yerinde birakilmast da bu duruma
neden olabilir. Geleneksel inguinal herniorafi sonras
% 0.5 oraninda hidrosel gériilmektedir (9, Bu
komplikasyon, siv1 bir enjcktorle aspire edilerck te-
davi edilir. Hidroseller aynica kendiliginden de kay-
bolabilir. Lenfatik veya venéz damarlarin dik-
katsizce discke edilmesi aynica testikiiler sismeye de
neden olabilir. Bu durum pampiniform pleksusun
trombozu sonucunda da vlugabilir.

Derin inguinal ringin ok siki kapatilmasinm tes-
tikiiler yismenin en stk nedeni oldugu inana1 yay-
gindir. Belirgin sisme oram Rydell tarafindan % 2.6
olarak bildirilmigtir (1), Tedavide yatok istirahati,
skrotumun desteklerunesi ve buz kompreslerinden
yararlamhr. Testikiller sisme, testiktler agn ve has-
sasiyet iskemik orgitin ilk habercisi olabilir. iskemik
orsit insidansi primer hemni tamiri sonrasi % 0.03-
0.65 ve nitks herni tamiri sonras1 % 0.97-2.25dir (24),
Agn genellikle zaman igerisinde geger ve atrofi ge-
lisir. Iskemik orgil ve testikiiler atrofi inguinal her-
niorafinin en korkulan komplikasyonudur. Tes-
tikuler viabiliteyi araghrmada renkli  Doppler
sonografi, Doppler muayencsi, ultrasonografi ve ra-
dioniiklid goruntiileme yararhdir. Rydell geleneksel
inguinal herniorafi sonrast testikiiler atrofi oramim %
1.8 olarak bildirmigtir (1), Distal herni kesesini ye-
rinde birakmak, pubis tuberkiluntin otesinde di-
scksiyondan kaginmak, inguinal hernilerde posterior
preperitoncal yaklayimda bulunmak ve kesenin dev
bir protesz ile desteklenmesi teslikiiller komp-
likasyonlardan kaginmak igin gereklidir (5.24,25,
2627) Cerrah, testikiiler atrofi gelisen hastalara
diger testisin fertilite ve potensi saglayacagim an-
latmalidir.

Yara komplikasyonlar:

Ekimoz, hematom, seroma, siitur absesi, selliilit, sa-
plirasyon, endurasyon, yara yerinde agr ve kronik
sinlis trakti varhfinda hastalar gozienebilir veya
ayaktan tedavi edilebilirler. Derin sttir abseleri, ke-
loid olusumu, greftin disan qkmass, greflt en-
feksiyonu, yara ayrilmas: ve peritonit varh@ has-
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gram or venous duplex scanning must be obtained
(23), 1f the constriction is seen, the offending suture
should be removed.

Scrotal and testicular complications

Scrotal vechymosis as a conseqjuence of careless dis-
section of small vessels 1s not a serious complication.
It does disappear spontancously. Also, hydrocele is
another complication as a consequence of careless
dissection of lymphatic or venous drainage. In addi-
tion, it may result from leaving the distal portion of
hernia sac. lHydroceles occur 0.5 percentafter the tra-
ditional inguinal herniorrhaphy (19, Treatment of
this complication is aspiration of the fluid by sy-
ninge. Hydroceles may also resolve spontaneously.
The careless dissection of lymphatic or venous ves-
sels can also create a testicular swelling. It may be
created by thrombosis of the pampiniform plexus.
Flowever, closing the deep inguinal ring extremely
tightly is believed by most to be the cause of tes-
ticular swelling. The rate of marked swelling is re-
ported 2.6 percent by Rydell (19, Treatment consists
of bed rest, scrotal support, and ice compresses. Tes-
ticular swelling, testicular pain and tenderness may
be the announcer of ischemic orchitis. The incidence
of tschemic orchilis is 0.03-0.65 percent after primary
hernia repair, and 0.97-2.25 percent after recurrent
hermia repair (249, The pain usually subsides over
time, and atrophy develops. Ischemic orchitis and
testicular atrophy are the most dreaded complication
of inguinal hemiorrhaphy. Color Doppler so-
nography, Doppler examination, ultrasono-graphy,
and radionuchide imaging are helpiul to evaluate tes-
ticular viability. Rydell reported that the rate of tes-
ticular atrophy after traditional inguinal her-
niorrhapy is 1.8 percent (19). Minimizing cord
dissection by leaving the distal hernial sac, not dis-
secting beyond the pubic tubercle, employing a pos-
terior preperitoneal approach to inguinal hernia, and
giant prosthetic inforcement of the sac is necessary to
avoid testicular complications (5.24.25.26,27), je
surgeon must explain to the patients with testicular
atrophy that their remaining testes can maintain fer-
tility and potency.

Wound complications

Wound complications such as e¢cchymosis, he-
matoma, seroma, suture abscess, cellulitis, suppura-
tion, induration, wound pain, and chronic sinus
tracts require  observation or outpatient man-
agement, whereas wound complication such as deep
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tamin yatarak tedavi olmasim gerektirir. Ekimoz,
lokal anestezik kullaniminda sik karsilasilan bir
komplikasyon-dur. Igne subkiitan dokudaki kiigiik
damarlan yaralayabilecegi igin igeresinde epinefrin
bulunan bir lokal anestezik kullanilmahdir. Ge-
leneksel herniorafi uygulanan hastalann % 0.7-
7'sinde yara hematomu olugsmaktadir (14,18,28) He-
matom gelisimini 6nlemek igin hemostaza dikkat et-
menin yanisira preoperatif aile ve kisiye 6zgii ko-
aglilasyon anamnezi alinmahdir. Hematom olugtu-
gunda baski veya aspirasyon gerekebilir. Prostetik
greft uygulanan niiks hernilerde ve yagh hastalarda
seroma insidansi yiiksektir. Bu genellikle ope-
rasyondan 4-6 giin sonra ortaya gikar (28), Bunu te-
davi etmek igin aspirasyon gerekir.

Enfeksiyondan kaginmak igin lokal dermatolojik
problemlerin kontrolii, hastay1 operasyondan hemen
once tras etmek, steriliteye dikkat etmek, mul-
tifilaman siitiir materyellerini kullanmaktan ka-
ginmak ve iyi bir cerrahi teknik uygulamak gerekir.
Buna ek olarak lokal antibiyotik profilaksisi de en-
feksiyondan korunmada etkili olabilir 29). Niiks
herni tamiri yara enfeksiyonu riskini % 3'e yiikseltir.
Bu oran primer tamirden sonra % 1-1.3'dir (14,18),
Aynca niiks enfeksiyonun korkulan bir sekelidir. in-
sizyonu agmak ve sistemik antibiyotik kullanimi bu
komplikasyonu diizeltmede yardimci olur. Plastik
greftlerin ve multifilaman siitiir materyellerinin kul-
lanimina bagh siniis traktlari nadirdir. Siniis trakt-
lan, olustuklarinda gikarilmahdur.

Norolojik komplikasyonlar

CQok sik olmamakla birlikte (% 1-2) postoperatif no-
ralji diizeltilmesi en gii¢ komplikasyondur (14,3031),
Sinirlerin erken taninmasi ile birlikte dikkatli bir tek-
nik bu komplikasyondan korunmada en 6nemli bir
faktordiir. Inguinal herniorafi sonrasinda iliohipo-
gastrik, ilioinguinal ve genitofemoral sinirlerin in-
nerve ettikleri bolgeye yayilan tipik yama agn, si-
nirde his kusuru ve lokal anestezik infiltrasyo-
nundan sonra agrnnmn kaybolmasi sinirin sikigmasi
veya noroma gelisimi tanisim koydurur. Sinir si-
kigmasi sinir etrafinda olugan nedbe dokusuna veya
sinir iginden veya yakimindan siitiir gegmesine bagh
olabilir.

Néroma nadir olup sinirin merkezinde yer alr. Ili-
ohipogastirk noraljiye bagli pubis lizerinde 6n karin
duvar cildindeki agn, ilioinguinal noéraljiye bagh alt

suture abscess, keloid formation, mesh extrusion,
mesh infection, wound disruption and peritonitis
may require inpatient management. Ecchymosis is a
common complication with use of local anesthesia.
Because the needle can pierce small blood vessels in
the subcutaneous tissues local anesthetic agent con-
taining epinephrine should be used. Of patients un-
dergoing traditional inguinal herniorrhaphy 0.7-7
ercent will experience wound hematomas
(14,18,28) preoperative family and personal co-
agulation history and attention to hemostasis is nec-
essary to avoid hematoma formation. If a hematoma
does occur, pressure or aspiration may be required.
The insidance of seroma is high, if the hernia repair
is applied with the prosthetic grafts in recurrent re-
pairs, and in older agepatients. It usually appears 4-6
days after the operation (28), Aspiration is necessary
to heal it.
Control of local dermatologic problems, shaving the
patient just before operation, maintaining sterility,
avoding to use multifilament suture material and
proper surgical technique are necessary to avoid in-
fection. In addition, local antibiotic prophylaxis may
help prevent infection29). The repair of recurrent
hernia increases the incidence of wound infection to
3 percent. It is 1-1.3 percent after primary repair
(14,18), Also, recurrence is the feared sequela of in-
fection. Reopening of the incision and systemic anti-
biotics are helpful to resolve this complication. Sinus
tracts, as a result of the using of multifilament suture
material and plastic meshes are rare. Sinus tracts
must be removed when they occur.

Neurologic complications

Despite an occasional complication (1-2 percent)
postoperative neuralgia is the most difficult com-
plication to resolve (14,30,31), Careful technique with
early identification of the nerves is the most im-
portant factor in avoiding this complication. After in-
guinal herniorrhaphy, a finding of typical burning
pain that radiates to the area supplied by the ili-
ohypogastric, ilioinguinal and genitofemoral nerve,
impairment of sensory perception of the nerve, and
the disappearance of the pain after infiltration with a
local anesthetic agent diagnoses nerve entrapment of
formation of a neuroma. Nerve entrapment can re-
sult from scar formation around the nerve or place-
ment of sutures through and around the nerve.

Neuroma is rare and develops on the central part of

the nerve. Pain in the skin of anterior abdominal wall
above the pubis associated with iliohypogastric neu-
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karin duvan, kasik, skrotum ve sirt agnisi ile ge-
nitofemoral noraljiye bagl kasik, strotum ve iist
uyluk agrisi genellikle gegici olup 6 ay igerisinde
kaybolur veya ¢ok azalir. Karbamazepine veya non
steroidal medikasyon bu komplikasyonu giderebilir.
Eger diizelmezse lokal sinir blogu yapilmahdir.
Bunun da basansiz oldugu durumlarda ge-
nitofemoral sinir igin L-1 ve L-2, ilioinguinal sinir
igin L-2 ve L-3 diagnostik paravertebral blokaji dii-
siniilmelidir. Semptomlar kaybolmazsa sorumlu
olan siitir veya noroma cerrahi girisimle ¢i-
karilmahdir 32,33). Literatiirde inguinal herniorafi
sonrasinda femoral sinir sikismasina ait yayin da
mevcuttur 34),

Kangik komplikasyonlar

inguinal herniorafi sonrasi pelvik graniilom % 0.04
oraninda goriilebilen nadir bir komplikasyondur.
Ancak paravesikal graniilom % 0.01 oraninda go-
riilmektedir. Graniilom olugumu enfekte no-
nabsorbabl siitiir materyeline bagh olarak gelisir. Bu
komplikasyon operasyon sonrasi bir kag aydan 11
yila kadar bir zaman igerisinde ortaya gikabilir. Bu
durum mesane, pelvis veya urakus malignitesini tak-
lit edebilir. Bu komplikasyonun gelistigi hastalarda
iriner semptomlar ve palpe edilen kitle olabilir. Ta-
nida ekskretuar iirogramlar, komputerize tomografi,
barium lavmani ve sistoskopi yardimai olabilir. Ay-
rica kitlenin sonografi esliginde biyopsisi de ¢ok ya-
rarhdir. Bu komplikasyonu 6nlemek igin fitik kesesi
boynu non absorbabl = materyellerle  bag-
lanmamahdir. Enflamasyon kaynaginin gikarilmas:

tedavi icin oldugu kadar histolojik tam igin de ge-
reklidir (34,36,37),

Pubis osteititi, inguinal herniorafinin bir diger nadir
komplikasyonu olup pubik kemiklerin enflamatuar
bir durumudur. Bu komplikasyonun nedeni delici
igneler veya enfekte siitiir materyeli olabilir. Has-
talar pubis semfizi, iskial tuberositas ve uylugun ad-
duktor bolgesi lizerinde agridan sikayet ederler. Gra-
filerde rarefaksiyon, kortikal simirlarin  kayby,
kemikte skleroz ve semfizin kemiksel fiizyonu gibi
karakteristik pubik osteit bulgulari gorilir. Bu
komplikasyonu tedavi etmek amac ile an-
tienflamatuar ajanlar kullanihr (38),

Inguinal herniorafi sonrasi tubal oklizyon ve in-

fertilite de nadir bir komplikasyondur. infertilite bi-
lateral tubal okliizyon sonras: olusur. Sliding herni
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ralgia, in lower abdominal wall, groin, scrotum and
back associated with ilioinguinal neuralgia, in groin,
scrotum, and upper thigh associated with gen-
itofemoral neuralgia is usually temporary and dis-
appears or becomes minimal within 6 months. Using
carbamazepine or nonsteroidal antiinflammatory
medication may relieve this complication. If not, a lo-
cal nerve block must be applied. If this is un-
successful, a diagnostic paravertebral block of L-1
and L-2 for genitofemoral and L-2 and L-3 for il-
ioinguinal nerve should be considered. If the symp-
toms do not disappear, the offending suture or neu-
roma should be removed by surgical approach
(32.33). In the literature, there is a report of femoral

nerve entrapment after inguinal hernia repair, also
(34)

Miscellaneous complications

Pelvic granuloma after inguinal herniorrhaphy is a
rare complication with a 0.04 percent incident. How-
ever, paravesical granuloma is seen at a rate of 0.01
percent. Granuloma formation is a result of infected
non-absorbable suture material. This complication
may occur from several months to 11 years, post-
operatively. It may simulate a bladder, pelvic or ura-
chal malignancy. Patients with this complication
may have urinary symptoms and a palpable mass. In
diagnosis excretory urograms, computerized to-
mography scans, barium enemas and cystoscopy
may be useful. Sonographically guided biopsy of the
mass is very useful, also. Non-absorbable suture ma-
terials must not be used to ligate the neck of the her-
nial sac to prevent this complication. Removing of
the source of the inflammation is necessary for his-
tological diagnosis and treatment, also (34,36,37),

Osteitis pubis, another unusual complication of in-
guinal herniorrhaphy, is an inflammatory condition
of the pubic bones. The reason of this complication
may be the piercing needles or infected suture ma-
terials. Patients complain of pain over the symphysis
pubis, ischial tuberosites and in the adductor region
of the thigh. X-rays show the characteristic changes
of osteitis pubis; diffuse rarefaction, loss of the cor-
tical margins, sclerosis of bone and bony fusion of
the symphysis. Anti-inflammatory agents are used to
treat this complication (38),

Tubal occlusion and infertility may occur after in-
guinal herniorrhaphy as an uncommon complica-
tion, also. Infertility is a consequence of bilateral tu-
bal occlusion. In the presence of a sliding hernia,
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varhiginda cerrah tubadan kaginmak igin fallop tii-
piinii kesenin i¢ duvarindan disseke etmemelidir. Bu
komplikasyon bilateral inguinal herniorafiden sonra
goriillirse cerrahi olarak kesilen fallop tiiptine mik-
rocerrahi ile rekonstriiksiyon uygulanir (39,40,

Niiks

inguinal herniorafi sirasinda aymi tarafta mevcut
olan bagka bir herni gozden kagabilir. G6zden kagan
bir herni niiks kasik fitiklarinin bir nedenidir. Ol-
gularin % 7-15'inde birlikte bagka herniler de mev-
cuttur (28), Bu durumdan kaginmak igin preoperatif
ultrasonografinin yanisira operasyon sirasinda fe-
moral kanal, Hesselbach tiggeni ve derin inguinal
ring palpe edilebilir. Niiksiin diger nedenleri ara-
sinda indirekt herni kesesinin yetersiz disseksiyonu,
derin inguinal ringin yetersiz tamiri, arka duvarin
iatrojenik olarak hasar gormesi ve yanhg teknik yer
alir. Bunun diginda bilateral hernilerin ayn1 zamanda
tamiri, genel durumu kotii hastalarda tamir, yagh
hastalar, karin duvar zayifligi, obesite veya biiyiik
herniler niiks gansini artiran predispozan fak-
torlerdir (28,41,42), Nyhus ve Condon herni ta-
mirinde olugan gerginligin niiks nedenleri arasinda
esas tegkil ettigini 6zellikle vurgulamiglardir. Bu ya-
zarlar indirekt inguinal hernilerde % 1-7, direkt in-
guinal hernilerde % 4-10, femoral hernilerde % 1-7 ve
niiks hernilerde % 5-35 niiks oranlan bildirmiglerdir
®), Preoperatif ve postoperatif niiks nedenlerinin bi-
linmesi, anatomiye iyi hakim olunmasi, internal rin-
gin, herni kesesinin ve inguinal kanal arka duvarinin
¢ok iyi degerlendirilmesi, genel anesteziden ka-
ginmak, siitiirle yapilan tamirlerde gevsetici in-
sizyonlar, protez materyellerinin kullanimi, bilateral
hernilerin egzamanh tamirinden kaginmak niiks
oranlarini diigtirmektedir (2843),

Bununla birlikte birqok yazar preperitoneal tamirden
sonra niiks oraninin daha az oldugunu bil-
dirmektedirler. Niiks herniler ilk operasyonda kul-
lanilan teknikle tamir edilmemelidir. Stoppa niiks ve
bilateral herni tamirinde orta hattan yapilan gi-
risimle dev bir protezin yerlestirilmesinin niiks ora-
nm % 25 kadar indirdigini belirtmigtir
(25,26,42,44,46,47, 48,49), Nyhus da niiks hernilerin
posterior tamirinde destekleyici yamanin Onemini
vurgulamigtir (5). Niiks kasik fig1 tamirinde fasya
latanin da kullanilmasi onerilmigtir (50). Niiks herni
tamirlerinin daha yiliksek komplikasyon ve niiks
oranlarina sahip oldugu unutulmamahdir.

surgeon must not dissect the fallopian tube from the
inner wall of the sac to avoid the tube. If this comp-
lication is seen after bilateral inguinal herniorrhaphy,
the surgically interrupted fallopian tube is highly
amenable to microsurgical reconstruction (39,40),

Recurrence

During inguinal herniorrhaphy another hernia at the
same side may be missed. A missed hernia is one of
the reasons for recurrent groin hernias. Associated
hernias occur in 7-15 percent of cases (28). This can
be avoided by using the perioperative ultrasound,
palpation of the femoral canal, Hesselbach's triangle
and the deep inguinal ring during the primary her-
niorrhaphy. Other reasons for recurrence are in-
adequate dissection of the indirect hernia sac, im-
proper repair of the deep inguinal ring, iatrogenic
damage to the posterior wall and incorrect tech-
nique. In addition, the repair of bilateral hernias si-
multaneously and repair in patients in poor general
condition, elderly patients, abdominal wall weak-
ness, obesity, or a large hernia create conditions pre-
disposing to a higher chance for recurrence
(28,41,42), Nyhus and Condon particularly em-
phasize that tension in a hernia repair is the essential
reason for recurrence.

They report recurrence rates varying 1 % to 7 % for
indirect inguinal hernias, 4 % to 10 % for direct in-
guinal hernias, 1 % to 7 % for femoral hernias, and 5
% to 35 % for recurrent hernias (8), Preoperative and
postoperative awareness of reasons for recurrence; a
working knowledge of anatomy; perfect evaluation
of the internal ring, hernia sac and posterior wall of
inguinal canal; avoidance of general anesthesia; re-
laxing incisions in sutured repairs; use of prosthetic
materials; avoidance of the repair of bilateral hernias
simultaneously reduces the recurrence rate 43). In
addition, many authors report that the recurrence
rate is much less after the preperitoneal repair. Re-
current hernias must not be repaired by the tech-
nique used in initial operation. Stoppa suggested
that the placement of giant prostheses by the midline
approach to treat recurrent and bilateral hernias re-
duces the recurrence rate to as low as 2.5 percent
(25,26,42,44,46,47, 48,49), Nyhus likewise emphasizes
the value of a butressing patch to support the pos-
terior repair of recurrent hernias (5). Fascia lata has
also been suggested to repair recurrent groin hernia
(50). we must remember that repair of recurrent her-
nias is associated with higher complication and re-
currence rates.
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LAPAROSKOPIK INGUINAL
- HERNIORAFININ INTRAOPERATIF
KOMPLIKASYONLARI

Laparoskopik inguinal herniorafide de geleneksel in-
guinal herniorafide goriilebilen yara komplikasyon-
larina, vaskiiler komplikasyonlara, norolojik komp-
likasyonlara, skrotal ve testikiiler komplikasyonlara,
visseral komplikasyonlara ve sistemik komp-
likasyonlara rastlanilmaktadir. Ancak inguinal herni
tamirinde laparoskopik teknigin yayginlagsmasi ile
birlikte yeni bir komplikasyonlar listesi olugmugtur.
Bu komplikasyonlarin gogu cerrahi anatominin tam
olarak anlagilamamas: veya uygun olmayan teknige
bagh olarak gelismektedir. Degisik yaymnlarda int-
raoperatif komplikasyon oranlan % 0-3.6 olarak bil-
dirilmekle birlikte total komplikasyon orani % 5-
13.6'dir (51-55), Laparoskopik herniorafideki int-
raoperatif komplikasyonlarin biiyiik ¢ogunlugu la-
paroskopik teknikle ilintilidir. Bazilar1 ise herni ta-
miri ve anesteziye baghdir.

Laparoskopik teknige bagli komplikasyonlar

Laparoskopik teknige baglh olan trokar yerlegtirirken
barsak yaralanmasi, kirik ‘stapler, igne kaybolmasi,
kanayan trokar yeri, trokar yeri fitig), hiperkarbi ve
ekipman problemleri laparoskopik inguinal her-
niorafiye o6zgiin komplikasyonlar degildir. Bun-
lardan bazilari agiga gevrilme nedenidir (52,54,56),
Bunlarin olugum, 6nlenmesi ve tedavisi diger lapa-
roskopik iglemler ile benzerdir. Barsak yaralanmasi,
kirik stapler ve igne kaybolmas:i gibi bazi komp-
likasyonlar total ekstraperitoneal greft tamiri ve
sttir kullanilmayan teknikler gibi ileri laparoskopik
herniorafi teknikleri ile 6nlenebilir.

Laparoskopik herni tamirine bagh
komplikasyonlar

En sik goriilen vaskiiler yaralanmalar inferior epi-
gastrik ve spermatik damar yaralanmala-ndir
(54.57). Bununla birlikte laparoskopik herniorafi si-
rasinda a.v. iliaka eksterna, a.v. sirkumflekse ilium
profunda, a.v. obturatoria da yaralanabilir. Bu komp-
likasyonlarin nedeni dikkatsiz teknik ve deneyimsiz
cerrahdir. Buna ek olarak anatomik varyasyonlar ve
ozellikle daha once gegirilmis operasyonlar sonucu
diseksiyonun rahat yapilamamas: da nedenler ara-
sinda yer alir. Yaralanma durumunda inguinal bol-
gede eksternal iliak damarlar digindaki tim da-
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INTRAOPERATIVE COMPLICATIONS
OF LAPAROSCOPIC INGUINAL
HERNIORRHAPHY

Laparoscopic inguinal herniorrhaphy shares many of
the same complications such as wound complica-
tions, vascular complications, neurologic complica-
tions, scrotal and testicular complications, visceral
complications, systemic complications as with tradi-
tional herniorrhaphy. However, a new list of com-
plications has emerged when the laparoscopic tech-
nique became widely used in inguinal hernia repair.
Many of these complications are associated with an
incomplete understanding of the surgical anatomy,
or improper technique. Different publications report
that the intraoperative complications rate of 0-3.6
percent, although total complication rate is 5-13.6
percent (51-55), The majority of intraoperative com-
plications of laparoscopic herniorrhaphy are related
to laparoscopic technique. Some are related to hernia
repair and anesthesia.

Complications related to laparoscopic technique

The complications related to laparoscopic technique
such as injury of intestine during the trocar place-
ment, broken stapler, loss of needle, bleeding trocar
port, trocar site hernia, hypercarbia, and equipment
problems are not specific complications of the la-
paroscopic inguinal herniorrhaphy. Some of them
are the reasons for conversion to open (52,54,56),
Their occurences, prevention, and treatment are the
same as for other laparoscopic procedures. Some of
these complications such as injury of intestine, brok-
en stapler, and loss of needle may be eliminated by
advanced laparoscopic herniorrhapy techniques
such as total extraperitoneal mesh repair and suture-
less techniques.

Complications related to laparoscopic hernia repair

The most common of vascular injuries are injuries of
inferior epigastric and spermatic vessels (54.57), In
addition, a.v. iliaca externa, a.v. circumflexa ilium
profunda, a.v. obturatoria may be injured during la-
paroscopic herniorrhaphy. The reasons for this com-
plication are careless technique and inexperienced
surgeon. In addition, anatomical variations and con-
fusion during dissection especially if in connection
with previous surgeries may be other reasons. All
the vessels in inguinal region except for the external
iliac vessels may be ligated when injuries occur. No
suture or staple must be put in the triangular area
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marlar baglanabilir. Eksternal iliak damarlara hasar
vermemek i¢in medialde duktus deferens ve la-
teralde spermatik damarlar arasindaki tliggen sahaya
siitlir veya stapler konulmamahdir (58,59). Bu da-
marlarin yaralanmasi durumunda cerrah siitiir veya
klipsi alarak damara baski uygulamahdir.

Laparoskopik herniorafi sirasinda sinirler siklikla go-
rinmezler ve norolojik yaralanmalar intraoperatif
olarak taminmazlar. Bu nedenle noérolojik komp-
likasyonlar postoperatif komplikasyon olarak analiz
edilecektir. inkarsere bir hernide nekrotik barsagin
kann bosluguna yerlestirildigi veya ok biiyiik bir
hernide "Domaine Kurali"'nin kayboldugu durumlar
disginda barsak yaralanmalari laparoskopik teknige
aittir. Laparoskopik teknik barsagin ¢ok iyi bir se-
kilde degerlendirilmesni saglar. Mesane yaralanmasi
% 0.06-0.47 oraninda gorillen nadir bir komp-
likasyondur (54,60). Genellikle operasyon Oncesi
uretral kateter yerlestirilir ve biiyiik direkt herni ke-
sesinin diseksiyonu sirasinda mesane yaralanmasin
onlemek igin dikkat gosterilmelidir. Bu komp-
likasyon meydana gelirse mesane deligi iki sira se-
pare absorbabl siitiir ile tamir edilip 4-6 giin siire ile
tiretral kateter yerlegtirilmelidir.

Kasik fiiginin laparoskopik tamiri sirasinda vas de-
ferens vyea kordon elemanlarinin kesilmesi nadirdir.
Bu durum kesenin inversiyonu ile birlikte la-
paroskopik yliksek ligasyon (61) ve preperitoneal
greft tamirinde bildirilmistir (55), Kesildiginde, vas
deferens uglan diizgiinlegtirildikten sonra ince se-
pare siitiirlerle tamir edilmelidir. Niiks hernilerde iyi
bir tamir yapabilmek amaa ile anterior girisimlerde
siklikla tavsiye edilen kord transseksiyonu, la-
paroskopik tamirlerde gerekli degildir. Cerrah kes-
memek igin vas deferensi gok iyi gérmelidir (58),

Anesteziye bagl

Sik olmamakla birlikte laparoskopik iglemlerde ge-
nel anestezi gereksinimi bronkospazm ve kardiyak
disritmi gibi potansiyel komplikasyonlar dogura-
bilir. Laparoskopik inguinal herniorafi regional anes-
tezi altinda yapilabilecegi gibi son zamanlarda lokal
anestezi iyi sonuglarla uygulanmgtir (62,63),

Laparoskopik inguinal herniorafinin
postoperatf komplikasyonlan

Postoperatif komplikasyonlar intraoperatif komp-

between the ductus deferens medially and spermatic
vessels laterally to avoid injury to the external iliac
vessels (58,59). [ any injury to these vessels does oc-
cur, the surgeon must remove the suture or staple
and apply pressure to the vessels.

The nerves are often not visible during the laparos-
copic herniorrhaphy and neurologic injuries not rec-
ognized intraoperatively. Therefore, neurologic com-
plications will be analysed as the postoperative com-
plication. Intestinal injuries are related to laparos-
copic technique, except when necrotic intestine is re-
turned into the peritoneal cavity in an incarcerated
hernia or loss of "Right of Domain" occures with a
very large hernia is encountered. Laparoscopic tech-
niques allows excellent evaluation of the intestine.

Bladder injury is a rare intraoperative complication
with a rate of 0.06-0.47 (54,60). A urethral catheter is
usually inserted just before the operation and care
must be taken during the dissection of a large direct
hernial sac to avoid a bladder injury. If this complica-
tion does appear, the bladder hole must be repaired
with two layers of interrupted absorbable suture and
a urethral catheter continued for 4-6 days.

Severance of the vas deferens or cord structures is a
rare occurence during laparoscopic repair of groin
hernia. It has been reported during laparoscopic high
ligation with sac inversion and preperitoneal
mesh repair (55). If transected, the cut ends of the vas
must be made smooth and repaired with fine inter-
rupted sutures. With laparoscopic repairs, intended
transection of the cord is not necessary to assure a
good repair in recurrent hernias as often rec-
ommended with anterior repairs. The surgeon
should see the ductus deferens very well to avoid the
transection of it (58),

Related to anesthesia

The requirement of general anesthesia during lapa-
roscopic procedures adds the potential for complica-
tions such as bronchospasm and cardiac dysrythmia
although they are not common (100), Laparoscopic
inguinal herniorrhaphy may be performed under re-
gional anesthesia and recently local anesthesia has
been employed with good results (62,63),

Postoperative complications of laparoscopic
inguinal herniorrhaphy

Postoperative complications are more common than
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likasyonlardan daha siktir. Postoperatif komplikas-
yon orani % 5-12.4 arasinda degismektedir (51-55),
Bunlar arasinda mindr ve major komplikasyonlar yer
almaktadir.

Lokal komplikasyonlar

Laparoskopik inguinal herniorafinin en sik pos-
toperatf komplikasyonlar lokal komplikasyonlardir
(52,54,60), Bunlar arasinda trokar yeri, inguinal kanal
ve skrotal hematomlar, seromalar, subkutan am-
fizem, yara enfeksiyonu, 6n karin duvan ekimozu,
hidrosel ve kasik agnsi yer alhr. Lokal komp-
likasyonlar en az ring kapatilmasindan, en sik ise
total extraperitoneal greft tekniginden sonra goriilir
(54,60). Bu egitsizligin nedeni, ring kapatilmasinin
preperitoneal - diseksiyon gerektirmemesine kargin
total ekstraperitoneal greft yerlestirilmesinin genis
bir diseksiyon gerektirmesi olabilir. Degisik ¢a-
higmalarda lokal komplikasyon oranlarnn int-
raperitoneal onlay greft tekniginde % 1.6-5.6, tran-
sabdominal preperitoneal greft tekniginde % 3-5.3 ve
total ekstraperitoneal greft tekniginde % 6.6-12.4 ola-
rak bildirilmektedir (54:60.64), Lokal komplikasyon-
larin biliylik ¢ogunlugunu subkiitan amfizem, in-
guinal kanal ve trokar yeri hematomu veya seroma
olugturur. Subkiitan amfizem skrotuma kadar iler-
leyebilir. Pnomoperiton olmadan laparoskopik in-
guinal herniorafi amfizemden kaginmanin bir yo-
ludur (65). Subkiitan amfizemin anlaml bir etkisinin
olup olmadig) siipheli olup biiyiik bir 6nemi yoktur.
Hematom, seroma, ekimoz ve hidrosel olugumu
muhtemelen 6zellikle ekstraperitoneal yaklagimdaki
genis doku disseksiyonu sirasinda meydana gelen
lenfatik ve kan damar yirtilmalarina baghdir. Buna
ek olarak herni kesesinin distal kisminin yerinde bi-
rakilmasi ve derin inguinal ringin sutiir veya greftile
daraltilmas: da hidrosel olusumuna neden olabilir.
Hematom/seroma olugsumu % 2-7.5, hidrosel olu-
sumu ise % 0-0.6 oranindadir (52,54,60,66). Bunlar
kendiliginden dizelebilirler. Bazen de bir enjektor
yardimu ile basit aspirasyon gerekebilir. Biiyiik he-
matomlarda drenaj amaa ile kiiglik bir insizyon ya-
pilmas: gerekebilir. Laparoskopik herniorafi si1-
rasinda inguinal kanal adaleleri veya fasyasi
kesilmez. Bu nedenle islem sonrasi agrt acik teknikte
oldugundan daha azdir. Bu komplikasyon li-
teratirde % 0-12.9 oraninda bildirilmektedir. En
blyiik oran, biliylik bir greft yerlegtirilen bir ¢a-
higmada bildirilmigtir (6,52,54,60,66), Fazla doku dis-
seksiyonu, dikkatsiz teknik ve gerilim daha fazla
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intraoperative complications. The rate of post-
operative complication ranges from 5-12.4 percent
(51-55). This includes both minor and major com-
plications.

Local complications

The most common postoperative complications of la-
paroscopic inguinal herniorrhaphy are local com-
plications (52,54,60), These include: trocar site, in-
guinal canal, and scrotal hematomas, seromas,
subcutaneous emphysema, wound infection, anterior
abdominal wall ecchymosis, hydrocele, and groin
pain. Local complications are least common after the
ring closure and most common after the total ex-
traperitoneal mesh technique (54.60). The reason of
this disparity may be that ring closure requires no
preperitoneal dissection and total extraperitoneal
mesh repair requires fairly extensive dissection. In
different studies, local complication rate is 1.6-5.6
percent for intraperitoneal onlay mesh technique, 3-
5.3 percent for transabdominal preperitoneal mesh
technique, and 6.6-12.4 percent for total ex-
traperitoneal mesh technique (54,60,64)  sub-
cataneous emphysema, inguinal canal and trocar site
hematoma or seroma constitute the majority of local
complications. The subcutaneous emphysema can
extent into the scrotum. Laporoscopic inguinal her-
niorrhaphy without pneumoperitoneum is a means
of avoiding emphysema (65),

The effects of subcutaneous emphysema are of ques-
tionable significance and its importance minimal.
The cause of hematoma, seroma, ecchymosis, and
hydrocele is likely due to interrupted lymphatic and
blood vessels during tissue dissection which is es-
pecially extensive with the extraperitoneal approach.
In addition, leaving the distal portion of hernial sac
suture closure or mesh narrowing of the deep in-
guinal ring may create conditions for a hydrocele to
develop. The rate of hematoma/seroma formation is
2-7.5 percent, 006 percent for hydrocele
(52,64,60,66), They may resolve spontaneously. Occa-
sionally simple aspiration by syringe is necessary.
The big hematomas may need a little incision for
drainage. The muscles or fascia of the inguinal canal
are not divided during laparoscopic herniorrhaphy.
Therefore, postoperative groin pain is less after this
technique than after open techniques. This complica-
tion have been reported at the rate of 0-12.9 percent,
in literature. The highest rate reported after the large
mesh repairs in one study (6,52,54,60,66). More tissue
dissection, careless technique, and tender create
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postoperatif kasik agrisina neden olur. Analjezikler
genellikle agriy1 kolayca kontrol altina alir. Herninin
tipine gore optimum teknigin segilmesi, staplerleri
iliopubik traktin kranialine, epigastrik damarlarin la-
teral ve medialine uygulamak, uygun preperitoneal
planda dikkatli ve sinirli bir disseksiyon lokal komp-
likasyonlarin oranini azaltacaktir (58,59),

Norolojik komplikasyonlar

Laparoskopik inguinal herniorafi sirasinda en sik ge-
nitofemoral sinirin femoral dali ve uylugun lateral
kutaneus siniri risk altindadir (60,67), Ayrica femoral
sinirin 6n dalinin orta kutaneal dahda risk altindadir
(59). Bunlarin tiimii genel olarak operasyon sirasinda
gorilemezler. Bu nedenle bu sinirler greftin sitir
veya stapler ile fiksasyonu sirasinda yaralanabilirler.
Genitofemoral sinirin genital dah biiyiik bir fitik ke-
sesinin disseksiyonu sirasinda goriilebilir ve ya-
ralanabilir.  Norolojik  komplikasyonlar  siklikla
biiytik greft tamirlerinden sonra goriilmektedir. Bu
komplikasyonun orani intraperitoneal onlay greftte
% 0.5-4.6, transabdominal preperitoneal greftte %
1.2-2.2 ve total ekstraperitoneal greft tamirinde % O-
0.6dir (54,60,66,68). Bu tamirler preperitoneal sa-
hanin daha fazla disseksiyonu ile grefti fikse etmek
i¢in daha fazla sayida siitiir veya staplere ihtiyag go-
setrirler. Siitiir veya stapler fiksasyonu olmadan yer-
lestirilen  bliyiik  greftlerde  norolojik  komp-
likasyonlarin daha az oranda goriilebilecegi
bildirilmigstir. Greftin metalle gliglendirilmis pol-
yester kilif kullanarak fikse edilmeden yer-
lestirilmesi, siitiirlerin veya klipslerin ¢ok iyi bir
goris altinda yerlestirilmesi, femoral sinir ve eks-
ternal iliak damarlan igeren "Tehlike liggeni"nin ve
bunun lateralinde genitofemoral sinir dallarinin ve
lateral femoral kutaneus sinirinin iginde bulundugu
"Agn uggeni'nin yeraldigi preperitoneal sinirlerin
anatomisinin iyi bilinmesi bu komplikasyonlardan
kaginmak igin gereklidir (55,58,59,69,70,71), Ope-
rasyondan sonra lst uyluk 6n ve lateral ytiziinde, in-
guinal ve skrotal alanda hissizlik ve yanici agn si-
kayeti olan hastalarda bu boigelere gelen sinirlerin
iritasyonu veya direkt yaralanmasi s6z konusudur.
Bu hastalar non steroid antienflamatuar ilaglar ve
gozlem ile tedavi edilirler. Genel olarak sinir iri-
tasyonu operasyondan 2-4 hafta sonra spontan ola-
rak kaybolur. Eger sikayetler devam ederse ilgili
siitir veya klips alinmalidir. Kasik fitiklarinin la-
paroskopik tedavisi sirasinda iliohipogastrik ve ili-
oinguinal sinirlerle hi¢ bir zaman karsilagiimaz.

more postoperative groin pain. Analgesics usually
control the pain easily. Choosing the optimum tech-
nique by the type of hernia, applying staplers in the
areas cranial to the iliopubic tract, lateral and medial
to the epigastric vessels, careful and limited dissecti-
on in the carefully identified proper preperitoneal

lane will diminish the rate of local complications
58,59)

Neurologic complications

The femoral branch of genitofemoral nerve and the
lateral cutaneous nerve of the thigh are the nerves
most at risk during laparoscopic inguinal herniorr-
haphy (60,67). In additon, the intermediate cutane-
ous branch of the anterior branch of femoral nerve is
also at risk ©9). All of them are not usually visible
during this procedure. Therefore, these nerves may
be injuried during the fixation of mesh by staple or
suture. The genital branch of genitofemoral nerve
may be seen and injured during dissection of a large
hernia sac. Neurologic complications are more fre-
quently seen after the large mesh repairs.

The rate of this complication is 0.5-4.6 percent, 1.2-2.2
percent, 0-0.6 percent after the intraperitoneal onlay,
transabdominal  preperitoneal, and total ex-
traperitoneal mesh repairs, respectively (54,60,66,68),
These repairs require more dissection of preper-
itoneal space and sutures or staples for fixation.
Large mesh repairs without suture or staple fixation
are being reported which may reduce the rate of neu-
rologic complication. Non fixation of the mesh, using
of a metal reinforced polyester sheet, or the suturing
and stapling with excellent visualization and, aware-
ness of preperitoneal nerve anatomy including the
anatomy of “triangle of doom" which contains the fe-
moral nerve and external iliac vessels and lateral to it
the "triangle of pain" which contains the gen-
itofemoral nerve branches and lateral femoral cu-
taneous nerve, will be necessary to avoid these com-
plications (55,58,59,70,71),  After the operation,
patients complaint of numbness and burning pain in
the lateral and anterior proximal thigh, and inguinal
and scrotal area if the irritation or direct injury of
nerves associated with these areas has occurred.
These patients are treated with non-steroidal anti-
inflammatory agents and observation. In general, the
nerve irritation resolved in 2-4 weeks after surgery,
spontaneously. If the complaints continue, the of-
fending staple or suture must be removed. The ili-
ohypogastric and ilioinguinal nerves are never en-
countered during the laparoscopic repair of groin
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Ancak muhtemelen bir klipsin preperitoneal sahada
on ve derin yerlestirilmesine bagh ilioinguinal sinir
yaralanmasi bildirilmigtir (52),

Testikiiler komplikasyonlar

Bildirilen testikiiler komplikasyonlarin biiyiik ¢o-
gunlugu gegici olan ve 1 ila 3 haftada diizelen tes-
tikiiler agndir. Agrinin etyolojisi gok agik degildir.
Muhtemelen agr genitofemoral sinir travmasi veya
ozellikle genig bir saha gerektiren preperitoneal greft
tamirlerinin disseksiyonu sirasinda testisin sempatik
innervasyonunun yaralanmasina baghdir. Gegici
olan bu agriya nadiren testikiiler gsisme eglik eder.
Gergekte Wantz, agitk metodla niiks herni tamirinde
orgit riskinden kaginmak igin preperitoneal yak-
lagimu tarif etmektedir. Ona gore orsitin etyolojisi
herni kesesini tamamen gikartmak igin gereken genis
disseksiyona bagh travmadir. Bu durumdan pre-
peritoneal yaklagimla kaginmak  miimkiindiir
(24,26,27), Laparoskopik girisimlerde testikiiler ag-
rinin nedeni muhtemelen orgit degildir. Testikiiler
agn ile birlikte gigen bir testisin nedeni, derin in-
guinal ringi daraltan siitiir veya greft olabilecegi gibi
bliytik bir indirekt inguinal herni kesesini tam olarak
cikartirken olugabilen lenfatik ve venéz damar yir-
tilmalandir. Laparoskopik inguinal herniorafi son-
rasi testikiiler agrni oramn % 0-2'dir. Tim testikiil
komplikasyonlarin orani ise % 0.3-5'dir (54,60,66), jn-
direkt inguinal hernilerde derin inguinal ringi daralt-
mak amaai ile yapilan ringplastide dikkatli bir teknik
uygulanmasi, kordon elemanlan gevresinde dikkatli
bir disseksiyon uygulanmasi ve biiyiik indirekt in-
guinal herni keselerinin gikartilmasindan kaginmak,
testikiiler komplikasyonlardan kaginmak igin 6nem-
lidir. Testikiiler komplikasyonlarin biyiik ¢o-
gunlugu kendiliginden iyilesir. Yeterli lenfatik ve
venoz kollateral geligsimi halinde de orsit olgularinin
bliylik gogunlugu sekel birakmadan iyilegir. Testisin
desteklenmesi ve hastanin aktivitesinin kisitlanmasi
sikayetleri azaltmada yararhdir. Orsit ve epididimit
olan hastalar ayni zamanda non steroid an-
tienflamatuar ilaglarla da tedavi edilebilirler.

Uriner komplikasyonlar

Uriner retansiyon, idrar yollan enfeksiyonu, he-
matiiri ve idrar yapma giigligi; Griner kateter, pre-
peritoneal disseksiyon, genel anestezi veya ope-
rasyon sirasinda biiyiik oranda i.v sivi verilmesine
bagl olarak geligebilir. En sik goriilen komplikasyon
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hernia. However, injury to the ilioinguinal nerve was
reported presumably due to deep anterior penetra-
tion of a staple placed in the preperitoneal space en-
croaching on this anterior nerve (52),

Testicular complications

The majority of testicular complications reported is
testicular pain which is transient and resolves in one
to three weeks. The etiology of this pain is somewhat
obscure. Perhaps the pain is due to trauma to the
genitofemoral nerve or to the sympathetic ennerva-
tion to the testis which may be traumatized especial-
ly during dissection with preperitoneal mesh repairs
which require wide exposure. Testicular swelling
rarely accompanies this transient pain. Indeed with
open hernia repairs, Wantz describes the preper-
itoneal approach as a way of avoiding the risk of or-
chitis in repair of recurrent hernias.

He feels that the etiology of orchitis is due to the
trauma associated with the extensive dissection re-
quired to remove a hernia sac completely. This is
avoided with the preperitoneal approach (24,26,27),
With laparoscopic approaches, orchitis is probably
not the etiology of the testicular pain. Orchitis and
epidydimitis have been reported with the Ila-
paroscopic approach. The swollen testis appearing
with testicular pain may be resulted by the suture or
mesh narrowing of the deep inguinal ring or pos-
sibly from interrupted lymphatic and venous vessels
resulting from attempts at complete removal of a
large indirect inguinal hernia sac. The rate of tes-
ticular pain is 0-2 percent after laparoscopic inguinal
herniorrhaphy. The rate of total testicular complica-
tions is 0.3-5 percent (54,60,64). Careful technique to
narrow the deep inguinal ring during ringplasty of
indirect inguinal hernias, careful dissection around
the cord structures, and avoiding complete removal
of large indirect hernia sacs is important to avoid the
testicular complications. The majority of testicular
complications resolve spontaneously. Most cases of
orchitis likewise resolve without sequale if adequate
collateral lymphatic and venous drainage develops.
Supporting the testis and limiting activity of the pa-
tient is useful to decrease the complaints. Patients
with orchitis and epidydimitis can be treated with
non-steroidal anti-inflammatory agents as well.

Urinary complications

Urinary complications such as urinary retention, uri-

‘* nary tract infection, hematuria, and difficulty can re-
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uriner retansiyondur. Laparoskopik herniorafi ge-
nellikle genel anestezi altinda yapilmakla birlikte tiri-
ner retansiyon orani geleneksel herniorafiden fazla
degildir. Bu, biiyiik oranda teknigin daha az agrih ol-
mas! ve buna bagh olarak refleks spazmin daha az
oranda goriilmesi ile ilgilidir. Tim laparoskopik tek-
niklerden sonra iiriner komplikasyonlarin orani %
1.5-3.7'dir (54.66), Bu oran preperitoneal laparosko-
pik tekniklerden sonra % 2-5'dir (60,72), Biz son za-
manlarda laparoskopik herni tamirleri igin tiriner ka-
teterizas'yonu terkettik. Bunun iiriner komplikasyon
oranina etkisini degerlendirmek igin heniiz ¢ok
erken.

Greft komplikasyonlar:

Palpabl greft, greftin migrasyonu, enfekte greft, ad-
hezyon olugsumu ve protezin intraabdominal or-
ganlara erozyonu, herni defektini kapatmak amaci
ile kullanilan greftle ilgilidir. Greft komplikasyonlar
ozellikle tikag ve yama tekniginden sonra go-
rilmekte olup oram1 % 4.5-7.3'diir. Tikag kul-
lanmadan uygulanan biiyiik greft tamirlerinde bu
oran % 0-0.3'diir (54,60, 66,73) Greftin pubis semfizi,
Cooper ligamar ve transversus abdominis adalesine
fiksasyonu ve herni kesesinin yerinde birakilmas:
palpabl greft ve greft migrasyonunu Onleyebilir
(60,74), Greft enfeksiyonu nadir bir komplikasyon
olup orami % 0-0.06'dir (60,64,70,74), Doku iskemisi
ve yabanai cisim olarak greft kontamine bir sahada
enfeksiyonu kolaylagtirabilir. Bu nedenle dis-
seksiyon sirasinda dokunun kan akimini bozmamak
ve monofilaman biomateryallerin kullanilmas: gref-
tin enfekte olmasim énleyebilir (76,77),

Buna ek olarak grefti antibiotikli siviya batirmakta
yararl olabilir. Herni sahasina intraabdominal or-
ganlarin yapigmas: total ekstraperitoneal greft ta-
mirlerinde diger biliyiik greft tamirlerine gore daha
az olabilir. Peritonun yirilmasini énlemek veya tam
olarak kapatmak bu komplikasyonu o6nleyebilir (78).
Dahasi, domuzlarda yapilan bir gaismada adhezyon
olusumu disseksiyon yapilan sahalarla simirhi kal-
mugtir (79). Travma, enfeksiyon, iskemi ve yabanci ci-
simler enflamasyon ve buna bagh fibrinéz eksiidaya
bagh adhezyon olugumuna neden olur. Dokularin
fibrinolitik mekanizmasi iskemi ile azalir. Minimum
travma, enfeksiyonun olmamasi, kan akiminin bo-
zulmamasi, greftin agikta kalmamasi ve e-PTFE kul-
lanilmasi (intraperitoneal greft kullanild: ise) ad-
hezyon olugumunu engeller (60,80,81,82)  yijksek

sult from the urinary catheter, preperitoneal dis-
section, general anesthesia, or large volume of intra-
venous fluids administered during surgery. The
most common complication is urinary retention. Al-
though laparoscopic herniorrhaphy is usually under
the general anesthesia, the rate of urinary retention is
not significantly higher than traditional her-
niorrhaphy. This most likely is due to the decreased
pain associated with this technique and subsequent
lower incidence of reflex spasm. The rate of urinary
complications is 1.5-3.7 percent after all laparoscopic
techniques (54,66). This rate is 2-5 percent after pre-
peritoneal laparoscopic techniques (60,72), We have
recently stopped using urinary catheterization for la-
paroscopic hernia repairs. It is too early to know if
this will impact on the urinary complication rate.

Mesh complications

Palpable mesh, migration of mesh, infected mesh,
adhesion formation and erosion of the prosthesis
into intra-abdominal organs are related to using the
mesh to cover the hernial defect. Mesh complications
are especially seen after the plug and patch tech-
nique with the rate of 4.5-7.3 percent. This rate is (-
0.3 percent after the large mesh repairs without plug
(54,60,66,74), Mesh fixation to the symphysis pubis,
Cooper's ligament, and transversus abdominis mus-
cle and leaving the hernial sac may prevent the pal-
pable mesh and migration of mesh (60.74). nfected
mesh is uncommon complication with the rate of 0-
0.06 percent (54,60,66,75). Tissue ischemia and pros-
thetic mesh as a foreign material can facilitate in-
fection in a contaminated area. Therefore, supporting
the blood supply of tissue during dissection and us-
ing monofilamented biomaterials may be helpful to
avoid infected mesh (76.77). In addition, bathing the
mesh in fluid with antibiotic may help. Adhesion of
intraabdominal organs to the hernia repair site may
be less after the total extraperitoneal mesh repair
than other large mesh repairs. Avoiding disruption
of the peritoneum or competent closure of it may
prevent this complication (78). Moreover, a study in
pigs suggests that, the adhesion formation is limited
to the areas of the dissection (79). Trauma, infection,
ischemia and foreign materials lead to adhesion for-
mation by inflammation that produces a fibrinous
exudate containing. The fibrinolytic mechanism of
tissue is decreased byi schemia. Minimum trauma,
no infection, supporting the blood supply, no ex-
posed mesh, and using ePTFE (if intraperitoneal
mesh is used) avoids adhesion formation
(60,80,81,82). Use of high viscosity instillates, calcium
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yogunluklu sivi instilasyonu, kalsiyum kanal antago-
nistleri, doku plazminojen aktivatort, karboksime-
tilseliiloz, non steroid antienflamatur ilaglar, steroid-
ler ve antihistaminler adhezyon olugumunu azalt-
makta yararh olabilirler (83), Diger intraperitoneal
cerrahilerde uygulanan laparoskopik girigimler mi-
nimal insizyon, minimal kan kaybi, karin bos-
lugunun talk ile kontaminasyonunun énlenmesi, bii-
yitme altinda hassas disseksiyon ile agik cerrahiye
gore daha az adhezyon olugsumuna neden olurlar.
Aqgikta kalan greft erozyon ve barsak fistiiliine neden
olabilir. Bu nedenle protezin intraabdominal or-
ganlara erozyonu total ekstraperitoneal tamirlerde
diger biiyiik greft tamirlerine gore daha az olmalidur.
Greftin agikta kalmamas) veya intraperitoneal e-
PTFE kullanilmasi erozyonu onleyebilir. Herninin ti-
pine gore dogru greft tekniklerinin segilmesi ve greft
kullanilmayan laparoskopik tekniklerin bilinmesi
grefte bagh komplikasyonlar: azaltacaktir (74,84,85),

Karnsik komplikasyonlar

ince barsak obstriiksiyonu ve pubik ve pelvik osteitis
laparoskopik inguinal herniorafiden sonra gortilebi-
len komplikasyonlardandir. ince barsak obstriiksiyo-
nu nadir bir komplikasyon olup transabdominal pre-
peritoneal greft tamirlerinden sonra koti kapatilan
peritonadaki agiklik veya adhezyona bagl olarak ge-
lisir. Bu nedenle bu komplikasyondan korunmak
i¢in adhezyon olusumu faktorlerini gozoniine alma-
hdir. Osteitisten kaginmak igin Cooper ligamaninin
on ve ist kismina klips konulmamalidir. Sttir kul-
lanilmayan herniorafi teknikleride bu komplikasyo-
nu engellemektedir (69). Bu komplikasyon olus-
tugunda anti enflamatuar ajanlar ve analjezikler yar-
dimar olabilir (38),

Niiks

Laparoskopik herniorafiden sonra niiks insidans: dii-
siiktiir. Niiks orani transperitoneal stitiir tamiri ve
tikag-yama tekniginden sonra diger laparoskopik
tekniklere gore daha yiiksektir (% 6-22). Tikag ve
yama teknigindeki sinirh preperitoneal disseksiyon
gozden kagan hernilerin yani sira defektin yeterli ka-
patilamamasi nedeni ile niikse neden olabilir
(54,60,86.8788). Bu gzellikle laparoskopik herniorafi
10-12 cm veya daha biiyiik bir greft kullanilarak ya-
pildiginda daha diigtiktir. Niiks oranlan int-
raperitoneal greft sonras1 % 2.2-3.2, transabdominal
preperitoneal greft sonrasi % 0.7-0.8 ve total eks-
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channel antagonists, tissue plasminogen activator,
carboxymethylcellulose, NSAIDS, steroids, and anti-
histamines may help reduce adhesion formation (83).
Laparoscopic procedures in other intraperitoneal
surgeries results in lower adhesion formation than
open techniques by creating a minimal incision, min-
imizing blood loss, avoiding talc in the abdominal
cavity, and allowing precise dissection with mag-
nification. Exposed mesh can result in erosion and
bowel fistula. Therefore, erosion of the prosthesis
into intra-abdominal organs should be less after TEP
than other large mesh repairs. No exposed mesh or
using ePTFE as intraperitoneal mesh may avoid ero-
sion. Correct choosing the mesh techniques by the
type of hernia and awaring of laparoscopic tech-

niques without mesh diminish all of the mesh com-
plications (75,84,85),

Miscellaneous complications

Small bowel obstruction and pubic and pelvic os-
teitis are miscellaneous complications after la-
paroscopic inguinal herniorrhaphy. Small bowel ob-
struction as uncommon complication is related to
adhesions or gaps occuring with poorly closed peri-
toneum after a transabdominal preperitoneal mesh
repair. Therefore, avoiding this complication re-
quires the same considerations as that of adhesion
formation. The osteitis may be avoided by staple
placement on the anterior and superior portion of
Cooper's ligament. Sutureless herniorrhaphy tech-
niques will also avoid this complication (69). If this
complication does occur, anti-inflammatory agents
and anelgesics may be helpfull @8),

Recurrence

The incidence of recurrence following laparoscopic
herniorrhaphy is low. The recurrence rate is higher,
6-22 percent, after transperitoneal suture repair and
plug and patch technique than after other la-
paroscopic repar techniques. Limited preperitoneal
dissection during the plug and patch technique may
allow recurrences associated with missed hernias as
well as inadequate coverage of the defect itself
(54,60,86,87.88) |t is especially low when the la-
paroscopic inguinal herniorrhaphy with a large, 10-
12 cm or larger, prosthesis is performed. The re-
currence rate is 2.2-3.2 percent, 0.7-0.8 percent, 0-0.4
percent after the intraperitoneal onlay mesh, trans-
abdominal preperitoneal mesh, and total ex-

traperitoneal mesh techniques respectively
(51,55,60,68,89,90,91), MacFadyen reported on the
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traperitoneal greft tekniklerinden sonra % 0-0.4 ola-
rak bulunmugtur (51,55,60,68,89,90,91),

MacFadyen 16 cerrahin laparoskopik inguinal her-
niorafi ile ilgili topluk deneyimlerini yayinlamigtir
(60). Bu ¢alisgmada 762 hastada 841 inguinal herni
tamir edilmigtir. 87 hastada mevcut 89 herninin ring
ve kese boynu kapatilarak yapilan tamirlerinde 2
niiks (% 2.2) meydana gelmistir. 74 hastada mevcut
87 inguinal herni tikag ve yama teknigi ile tamir edil-
mis ve 6 olguda niiks (% 6.8) geligmistir. 28 hastada
mevcut 30 herniye transperitoneal stitiir teknigi uy-
gulanmis ve 2 niiks (% 6.6) olugsmustur. 563 hastada
mevcut 635 herniye biiyiik greft uygulanmig ve 9 ol-
guda (% 1.4) niiks saptanmugtir. 53 hastada 90 herni
total ekstraperitoneal yaklagimla tedavi edilmis ve
niiks gorilmemigstir. Niiks nedenleri arasinda de-
neyimsizlik, kiigiik greft ve greftin klips veya stitiir
ile fikse edilmemesi yer almaktadir. Diger nedenleri
ise gozden kagan herniler ve klips veya siitiir ile ye-
rine yetersiz fikse edilen greftler olugturmaktadir. Bu
nedenle MacFadyen, niiks herniler de dahil tiim ol-
gularda ii¢ herni sahasimi da (indirekt, direkt, fe-
moral) kapatacak miimkiin olan en biiyiik boy gref-

tin klips ile yerine fikse edilmesini onermektedir
(54,60,72,74,86-88,92-94)

Fitzgibbons'in ¢alismasinda 597 olguda transabdomi-
nal preperitoneal, intraperitoneal onlay greft ve total
ekstraperitoneal greft ile tamir edilen 736 herni bil-
dirilmigtir. Total ekstrape-ritoneal uygulamalarda
niiks bildirilmezken intraperitoneal onlay greft gru-
bunda % 4.6 ve transabdominal preperitoneal gru-
bunda ise % 3.5 oraninda niiks saptanrmsgtir (66),

Tetik ve Arregui; Dulucq, Fitzgibbons, Franklin,
McKernan, Rosin, Schultz, Toy ve Arregui'nin 1288
hastada gergeklestirdikleri 1514 laparoskopik in-
guinal herniorafi sonuglarimi toplamiglardir 4),
Bunlanin niiks oranlari ozellikle biiyiik greft ta-
mirlerinden sonra ¢ok diisiik ve tikag-yama tek-
niginden sonra ¢ok yiiksek bulunmugtur. Bunlar la-
paroskopik transperitoneal stitiir tamiri uygula-
diklan olgulan serilerine almamuslardir. Bu teknik
yliksek komplikasyon (%19.8) ve niiks oranlarina
(%6.6) sahiptir (60). Bu nedenle transvers fasyanin ili-
opubik trakt veya Cooper ligamanina trans-
peritoneal siitiir ile tamiri terkedilmigtir.

Tikag ve yama teknigi de yiiksek erken niiks orani
(% 3.8-22) nedeni ile terkedilmistir. Tikag ve yama

complications of laparoscopic inguinal her-
niorrhaphy as a collective experience of sixteen sur-
geons (60). In this study, a total of 841 inguinal her-
nias were repaired on 762 patients. There were 2 (2.2
%) recurrences in 87 patients who had repair of 89
hernias using the closure of internal inguinal ring
and hernia sac, 6 (6.8 %) recurrences in 74 patients
who had repair of 87 hernias using plug and patch
technique, 2 (6.6 %) recurrences in 28 patients who
had repair of 30 hernias with transperitoneal suture
repair, and 9 (1.4 %) recurrences in 563 patients had
repair of 635 hernias with a large prosthesis. No re-
currence were reported in 53 patients with 90 hernias
repaired by a totally extraperitoneal approach. The
reasons cited for recurrence include: inexperience,
undersized mesh, and mesh without staple or suture
fixation. Missed hernias and inadequate staple or su-
ture fixation of the mesh are other reasons for re-
currence. Therefore, MacFadyen recommended to
use the largest possible mesh with staple fixation
covering three hernia spaces (indirect, direct and fe-

moral) in all cases including recurrent hernias
(54,60,72,74,86-88,92-94)

In Fitzgibbons's study 736 hernias in 597 patients
were repaired with three different types of la-
paroscopic inguinal herniorrhaphy: transabdominal
preperitoneal, intraperitoneal onlay mesh and totaly
extraperitoneal. No recurrences have been reported
in the totally extraperitoneal series; the recurrence
rate in the intraperitoneal onlay mesh group was 4.6
percent and in the transabdominal preperitoneal
group was 3.5 percent (60).

Tetik and Arregui gathered the results of 1514 la-
paroscopic inguinal herniorrhaphy on 1288 patients
from Dulucq, Fitzgibbons, Franklin, McKernan, Ros-
in, Schultz, Toy and Arregui (Table 1) (54). Their re-
currence rate is very low after the large mesh repairs,
especially, and it is very high after the plug and
patch technique. They didn't include the laparoscop-
ic transperitoneal suture repair in their series. This
technique has high complication rate (19.8 percent)
and high recurrence rate (6.6 percent) (60), Therefore,
transperitoneal suture repair of transversalis fascia to
the iliopubic tract or to Cooper's ligament is aban-
doned.

Plug and patch technique has also been abandoned,
because of it has high early recurrence rate (6.8-22
percent). Limited preperitoneal dissection during
plug and patch technique results missing concurrent
hernias, mainly direct defects. The rate of complica-
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teknigindeki simirh preperitoneal disseksiyon, direkt
herniler basta olmak tlizere diger hernilerin gézden
kagmasina neden olmaktadir. Tikag ve yama teknigi
ile ilgili komplikasyon orani (% 13.4-13.5) dir (54,60),
Komplikasyonlann gogunlugu palpabl greft ve greft
migrasyonudur. inguinal herniyi tamir igin kiigiik
bir greft kullanildig igin bu teknikte herni defektine
migrasyon olusabilir.

Ring kapatma tekniginde inguinal taban gozlenme-
digi i¢in zayf inguinal kanal tabam veya direkt herni
gozden kagabilir. Bu teknik uzun siireli inguinal
herni tamirleri igin yeterli degildir. Ring kapatilmasi
Tip 1 ve Tip 2 inguinal hernilerde % 1-2.2 komp-
likasyon ve % 2.2-3 niiks oranlan ile uygulanabilir
(54,60), Intraperitoneal onlay greft tekniginden sonra
% 4.8-13.4 komplikasyon ve % 2.2-4.6 niiks oranlan
bildirilmigtir (54.60,66)

Bu teknikte direkt herni defektinden fitiklagan pre-
peritoneal yag dokusu giderilemedigi gibi int-
raperitoneal grefte adhezyon, erozyon ve barsak obs-
triikksiyonu ihtimali mevcuttur. Literatiirde ayrca
intraperitoneal onlay grefte bagh pelvik ve pubik os-
teit bildirilmigtir (54.60). Transabdominal preperito-
neal greft tamirinden sonra % 9.4-11 komplikasyon
ve % 0.7-3.5 niiks oranm yayinlanmgtir (54,60,66),

Transabdominal preperitoneal greft tamirinde eger
klipslerle kapatma sirasinda klips aralarinda ok
fazla mesafe kalirsa buradan goriinen grefte ad-
hezyonlar olugabilir veya buradaki defektten pre-
peritoneal herniasyon olugabilir. Eger periton ve 6n
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tions is 13.4-13.5 percent associated with plug and
patch technique (54.60). Most of these complications
are palpable plug and migration of mesh. Because a
small mesh is used to repair the inguinal hernia, mi-
gration into the hernia defect can occur with this
technique.

During the ring closure, inspection of the inguinal
floor is not carried out and a direct hernia or weak
floor of inguinal canal can be missed. This technique
is not adequate for long term inguinal hernia repair.
Ring closure may be used to repair type 1 and type 2
inguinal hernia with the complication rate of 1-2.2
percent and 2.2-3 percent for recurrence (54,60),

The complication rate of 4.8-13.4 percent and the re-
currence rate of 2.2-4.6 percent is reported after the
intaperitoneal onlay mesh technique (54,60,66). This
technique has the inability to reduce preperitoneal
fat which has herniated through a direct hernia de-
fect, potential adhesions created by intraperitonal
mesh, and potential for erosion and for bowel ob-
struction. The intraperitoneal onlay mesh repair has
pelvic and pubic osteitis in literature, also (54,60),

The complication rate of 9.4-11 percent and the re-
currence rate of 0.7-3.5 percent is published for the
transabdominal preperitoneal mesh repair (54,60,66),
During the transabdominal preperitoneal mesh re-
pair, if the staple closure leaves too much of a space
between staples, the exposed mesh can result in ad-
hesion formation and associated complication or her-
niation into the preperitoneal space.

Table 1. Complications and recurrence after 1514 laparoscopic inguinal herniorrhaphies (85)

82 102 320 457 553
Types of Plug and Ring Intraperiton Total ext- Transabdominal
complications patch closure eal onlay raperitoneal preperitoneal
mesh mesh mesh Total

Related to hernia repair 0 0 2 0 1 3
Intraoperative Related to laparoscopy 0 1 1 9 3 14
complications  Related to anesthesia 0 0 0 0 1 1

Total 0 1 3 9 5 18

Local complications 0 0 18 56 21 95

Neurologic comp. 0 0 15 3 7 25
Postoperative  Testicular comp. 1 0 0 11 11 23
complications  Urinary comp. 0 0 4 7 12 23

Mesh complications 6 0 1 0 3 10

Miscallaneous comp. 4 0 2 4 2 12

Total n 0 40 81 56 188
Recurrence 18 3 7 2 4 34
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preperitoneal fasya arasindaki plana girilirse kiiglik
damarlar yaralanarak kanama olugabilir. Bu nedenle
hematom, seroma, testikiil ve diger lokal komp-
likasyonlar transabdominal preperitoneal tamirde ve
total ekstraperitoneal teknikte diger tekniklere gore
daha siktir. Total ekstraperitoneal greft tamirinin
daha fazla komplikasyon orani (% 7.7-19.6) (lokal: %
6.6-12.2, testikiiler: % 1.1-2.4) olmasina karsin bu tek-
nigin nitks orani (% 0-0.4) diger tekniklerden daha
azdir (54,60,66)  Bu teknikle intraabdominal ya-
pilarin zarar gormesi onlendigi gibi adhezyon olu-
sumuda indirgenir. Ayrica artan intraabdominal ba-
sinca ait potansiyel komplikasyonlarinda éntine
gecilmig olur. TEP teknigi spinal ve epidural blok al-
tinda gergeklegtirilebilir.

Sonug olarak, laparoskopik inguinal herniorafi ba-
sarith ve akila bir gekilde yapihirsa diiglik sayida
komplikasyonla gergeklestirilebilir. Tiim komp-
likasyonlar herni tiplerine gore laparoskopik tek-
niklerin dogru endikasyonla kullanilmas, en iyi so-
nuglan veren uygun iglemin segilmesi ve deneyime
bagli teknik problemlerin en alt diizeyde tutulmasi
ile emniyetli bir gekilde 6nlenebilir.

KAYNAKLAR

1, Arregui ML The value of ultrasound in diagnusis of hernias: preliminary ex-
gcncncc. ’resented at Hernia® 93: Advanees or Contraversics symposium, May
B Rt R Ky L. Compl { h Surg Cl
. Polla , ang us omplications of groin hemia repair. Sur, in
Nocth Any 1983 ():13{3'71. R # i 3
3, Bradruddoja M, Angres G, Ansari SA, et al. Role of hcmin%rnphy in un-
diagnosad grom pain. Presented at Hernia® 93: Advances or Controversics
symposium, May 24-27, Indianapulis, Indiana.
4. Shamberger RC, Ottinger LW, Malt RA. Arterial injuring during inguinal
herniorrhaphy. Ann Sury T984; 200:80-5.
5. Nyhus LM. The preperitoneal approach and iliopubic tract repair of inguinal
hemia, In: hernia Edited by Nybus' LM, and Condon RE, 3rd od. Philadelphia,
JB. Lippincott Ca., 1989,
6. Arregui ME, Davis CJ, Yucel O, Nagan RF. Laparuscopic inguinal her-
ni_{:‘n&\phy: A preliminary report. Surgical Laparoecopy & Enduscopy 1992
7. Goldstein M. Surgery of male infertility and uther scrotal disorders. In
g..m'\‘pl;)icll's urology. l{\l by Walsh PC, Ketik AB. Stancy TA. Vaughan ED
ixth ¢
8. Condon RE, Nyhus LM. Complications of groan herma. In: Hemnida, Edited by
Nyhus IM, and Condon RE, 3rd od. Philadelphia )8 lippincott Co., 1989,
9. Ljungdahl 1. Inguinal and femoral hemia: Personal experience with 502 ope-
rations. Acta Chirﬁcnnd 1973: 439(1).7-K1.
10. Malangoni MA, Condon RE. Preperitoneal repair of acute incarcerated and
strangulaled hernias of the groin. Surg Gy necol tel 1986; 162:65-67,
11. Moreno IG. The rativnal treatmenf of hernias and voluminous chronic
cventration. In Hernia. Edited by Myhns LM, and Candon RE, 2nd od. I’hi-
ladclphia JB Lippincott Ca., 1978.
12. Pingree JH, Clark JH. Pncumoperitoncum. A nc{lccl«! procedure for the
repair of large abdominal hernias. Arch Surg 1968; 96:252-53.
13. Davies AH, Horracks M. Paticnt ¢valuation and complications of day-case
hermorrhapy under lacal anasthetic. JR Coll Sury; Edinb 1969; 34:137-139.
14. Rydell WB Jr. Ingumal and femoral heenias. Arch Surg 1963; 87(491):151.57,
15. Tran VK, Pulz 'l’f Rohde H. A randomizad controlled tnal for inguinal her-
nia repair to mm‘)arc the Shouldice and the Bassini-Kirschner operation. Int
Surg 1992, 77.135-37.
16. Behnia R, Hashemi F, Stryker Sj, Ujiki GT, Poticha SM. A comparison of
eneral versus local anesthesia during inguinal herniorrhaphy. Surg Cynecal
et 1992; 174:277-80.
17. Finle{ RK, Miller SF, Jonese LM. Elimaniton of urinary retention (allowing
inguinal herniorrhaphy. The American Surgeon 1991; 57:486-89.
18. Pritchard TJ, Bloom AD, Zollinger thr r. Pitfalls in ablutaroy treatment of
inguinal hernias in adults. Surg Clin North 1991; 6:1353-62.
19. Kozol RA, Mason K, McGee K. I'ust-hurniorrhaphy urinary retention: o
randomized Ems sctive study. Journal of Surgical Research 1992; 2:111-12
20, Petros )G, Rimm EB, Robillard R), Arg}' O. Factors intluencing pos-
toperative urinary retention ain patients  undergoing clective inginal her-
nioerhaphy. Amer’) Surg 1991; 161.431-33.
21. Goldman G, Leviav A, Mazor Aéel al. Alpha adrenergic blocker fur post-
hernioplasty urinary retention. Arch Surg 1988, 123:35-36.
22. Brown RE, Kinateder RS, and Rosenberg N. Ipsilateral thrombuphlebitix
and pulmonary embolism after Conpers ligament herniorrhaphy. "Surgery

If the space is entered between the peritoneum and
the anterior preperitoneal fascia, small vessels can be
injured and bleeding can occur. Therefore, he-
matoma-seroma and other local complications and
testicular complications is seen more after the trans-
abdominal preperitoneal technique - and total ex-
traperitoneal technique, also - than other techniques.
Although the total extraperitoneal mesh repair has
more complication (7.7-19.6 percent), local (6.6-12.2
percent) and testicular (1.1-2.4 percent) complica-
tions, especially, this technique has least recurrence
rate than other techniques (0-0.4 percent) (54,60,66),
This technique eliminates potential injury to intra-
abdominal structures and decreases the risk of adhe-
sion formation and associated complications, and po-
tential complications resulting from increased
intraabdominal pressures. In addition, the TEP tech-
nique allows spinal and epidural block.

In consequence, laparoscopic inguinal herniorrhaphy
can be performed with a low number of the overall
complications if it kept silfully and logical. All com-
plications can be safely avoided by correct indication
of laparos-copic techniques in which type of hernia,
correct procedure giving perfect results and mini-
mum technical problems due to experience.

1980, 87:220.

23. Normington EY, Franklin DP, Brotman SI. Cunstriction of the femoral vein

after McVay inguinal hernia repair, Surgery 1992; 111(3):343-47,

2. Fong Y, Wantz GE. P'revention of ischemic orchitis during inguinal her-

n'mglnsly. Surg Cynconl Obstet 1992; 174:399-402.

25. Mozingo SW, Wialters M], Otchy DP, Rosenthal D. Propenitoncal synthetic

mesh repair of re currcnlinrum.\l hernias, Surg Gynecul Obstet 1992; 174:33-35.

26. Wantz GE. Giant prasthetic reinforcement of the visceral sac. Surg, Cynecol

Obstet 1989; 169:408--57.

27. Wanlz GE. Testicutar artophy as a risk of open hernia repair, I'resented at

‘lj[crnia%. Advances or Controversies sympuosium, May 24-27, Indianapolis. In-
iana.

28. Gilbert Al Pitfalls and complications of inguinal hernia repair. 'resented at

'ljlcmi.ﬂi.'l: Advances or Controversics symposium, May 24-27, Indianapalis, In-
1ana

29. Lazosthes F, Chiotass P. Massip I, Materre P, Sarkissian M. Local an.

:i%\;(i)t %nphy{.\xis in anguinal hernia repair. Surg Gynecol Obstet 1992;

:569-70.

30. Lichtenstein IL, Shulman AG, Amid PK, Montlor MM. Cause and pre-
vention of pwlhl:rmnrrh.‘\&hy neuralgias a propesad protocol ke treatment
Amcr | Surg 1988; 155:786-90.

31 Starling JR. Cenitofemoral, ilivinguinal/iliovhypogastric ncuralpia. 1'res
sented at Hernia'9d Advances or Controversics symposium, May 24-27, In-
dianapolis, Indiana.

32. Starling IR, Harms MA. Diagnasis and treatment of genitokemoral and ali-
uinguinal ncuralgia, World | Surg 1989; 13:586-91.

33. Stulz I, Pfeitfer KM. P’eripheral nerve injuries resulting from common sur-
§i7ca| procedurces in the lower portion of the abdomen, ArckSurg 1982; 117:324-

34, Collier CB. Femeral nerve block atter inguinal heraia repair. Anacsthesia
1989; 2:164.
35. Brandl WE. Unusual complications of hernia repairs: large symptomatic

ranulumas. Am | Surg 1956; 92 6.4).

6. Lynch TH, Waymont B, Beacock CJ, Wallace DMA. Paravesical suture gra-
nuloma: a problem following hemniorrhaphy. ) Urology 1992, 147.4640-62
37. Zilberman M, Laor E, Reid RE, Farkas A. Paravesical pranubimas mas-
qucmdinf anbladder neoplasims: Late complications of inguinal hernia repair, )
Urology 1990; 143:489-91.
38. Harth M, Bourne RB. Osteitis pubis: an unusual complication ol her-
niorchaphy. The Canadian Joornal uf Surgery 1981, 24(8):407-9,
39. Swanson F!A‘ Chapler FK. Infertility as a conseguence ot bilateral her
niorrhaphics. Fertil Stenil 1977: 28:1118,

40. Urman BC, McComb PF. Tubal occlusion after inguinal hernia reparr. A
case report. {uum.ﬂ of Repraductive Madicine [991; 3% 195-6.

41 lason AL Mcdicolegal aspects of hernia, In Hernia, Edited by Nybus LM,
and condon RE, 2nd ed. Thiladelphia, JB Lippincott Co., 19

42, Stoppa RE. The treatment ot complicated groin and incisional heentas
World Fg’urx 19RY; 13:545-554,
43. Newcomer DL. Usc of a prusthetic patch versus primary closure in the re-
pair of inguinal hermas: a comparative study. 'resented at Hlerma9yd: Advances
or Controveraies sympasium, May 24-27, Indianapohs. Indiana
44. Gaspar RM, Casperg MA. An .;&r.\sinl of preperitoncal repatr of ingumal
hemia. Surg Gynocol Obsiet 1971; XXXXX: 207~2g2.
45. Greenburg AG, Saik RP, Peskin GW. lixpandud indicativns for pre-

177



peritoneal hernia repair: The high rlskgah’(‘nl. Am | Surg 1979; 138:149-53

46. Nyhus LM, Pollak R, Bombeck T, Donahue PE. The preperitoneal a
roach and gmslhclic buttress repair for recurrent hermia. Ann Surg l&&-;
XXXXX:733-37.

47. Read RC. Preperitoncal herniorrhaphy: o historical review. World ) Surg,
1989; 13:532-40.

48. glopp: RE, Rives }L., Warlaumont CR, et al. The prepentoncal appnxich
and prosthetic repnir o Fruin hernia, In: Hernia, Edited by Nyhus LM, iand Con-
don RE, 3rd od. Philadelphia, |.B. Lippincott Co., 1989,

19. Stoppa RE, Rives JL, Warlaumont CR, et al. The usc of dacron in the reparr
of hernias of the groin. Surg Clin North Am 1984; 64:2:269-85.

50. Peacock EE Jr. Internal rexonstruction of the pelvic flowr for recurrent groin
heria, Ann Surg 1984; 20083).321-27.

51, Newman il L, Eubanks WS, Mason E, Duncan T. L\p.\mscnpnc her-
niorrhaphy. A review of our first 200 cases. Presented at Hernia '93: Advances
or Controversies symposium, May 24-72, Indianapoliss, Indiana.

52. Olgin HA, Seid A. Laparoscopic herniorrhaphy. Transabdominal pre-
peritoncal floor repair. 300 cases. Presented at Hernid'93: Advances or Cont-
roversics sypusium, May 24-27, Indianapolis, Indiana,

53. Taylor RS, Leopold P, Loh A. Laparascapic hernin repair- Preliminary re-
sulis in 100 patients. Presented at Hernin'93: Advances or Controversies sympo-
sium. May 24-27, Indianapolis, Indiana

54. Tetik C, Arregui ME, Castro D, et al. Complications and rocurrences as-
sociated with laparuscopic repair of groin hernias: it multi-institutional ret-
rospective analysis. Presented at Hemia'y3: Advances or Controversics sympo-
sium. May 24-27. Indianapolis, Indiana.

. Van Steensel CJ. Laparascopic inguinal hemaa repair without fixation of the
rosthesis, Presented at Hernia93: Advances or Controversies symposium, May
4-27, Indianapois, Indiana.

56. Ficnnes AGTW, Taylor RS. The learning curve in laparoscopic hemiea re-

Eair: complications among 178 repairs. Presented at Hernia'93: Advonces or
oatroversics symposium, May 24-27, Indi.\unpuhs, Indiana.

57. Bonenti M. Favrelti F, Valletta S, et al. Laparuscopic herniorrhaphy: Tran-

sabdominal preperitoncal reparr of inguino-femoral hernia recurrencles, Pro

sented and Hernia'93: Advances of Controversies symposium, May 24-27, In-

dianapolis, Indiana,

58. Spaw AT, Ennis BW, Spaw LP. Laparwascopic hernia repair: The anatomic

basis. ] uf Laparuendoscopic Surgery 1991 1:269-277.

§9. Van Mameran H, Go PMNYH. Safc arcas for mesh stapling in laparascopic

hermia repair. Presented at Hermia'93: Advances of Controversies symposium,

May 24-27. Indianapolis, Indiana.

60.'MacFad¥en BV, Complication of laparoscopic inguinal herniorrhaphy. (re-

sontad at Hemiay3: Advances or Controveriics symposium, May &;‘7 In-

dianapolis, Indiana.

61. Campos LI. Pudiatric laparoscopic hernioerhaphy (Ultea High Ligation). Pre-

sented at HerninY3: Advinces or controversics symposium, May 24-27, In-

dianapolis. Indiana.

62. Deyo GA. Laparoscopic inguinal herniorrhaphy under local anesthetic. PPre-

sented”at Hemia'93: Advonces or Controversics Symposium, May 24-27, In-

dianapolis, Indiana.

63. Katkhouda N. Laparoscopic hvmia repair under regional ancsthesia, Pre-

sendent At Hernia'93: Advances or Controversies symposium, May 24-27, In-

dianapolis. Indiana.

64. DePaula AL, Roll S, Miguel I’, Carim JAV, Laparoscopi transabdominal 1n-

guinal hemia repair with a preperitoneal mesh, Presented at Hernia'9d: Ad-

vances or Controversics symposium, May 24-27, Indianapolis, Indiana

65. Eubanks WS, Newman Ii1 L, Mason E, Luke )P, Ruben DM, et al. La-

parcecopic herniorrhaphy without pneumopentoncum, Presen ted ot Herma'93:

Advances or Controversies symposium, May 24-27, Indianapulis, Indiana

66. Fitzgibbons R Jr, Annibali R, Litke B, Filipi C, Salerno G, Cornet D. A

multicentered clinical trial on I.\i\.\roscnpic inguinal hernia repair: Preliminar

results, Presented at 1993 Scientific Session and Postgraduate Counae, March 37-

April, Phoenix. Arizona.

67. Kraus MA. lirief clinicat report: Nerve injury during laparascopic inguinal

hernia repair. Presented at Hernin'93: Advances of Controversics symposium,

May 24-27, Indianapolis, Indianna.

68. Corbitt )D. Transabdominal preperitoneal herniorrhaphy. Presented at Her-

35393; Advances or controwersics symposiom, May 2:-27, Indianapolis, In-
iana.

69. Gilbert Al. Suturless herma repair. Presented at Hemia93: Advances or

Controversics sympasium, May 24-27, Indi.\n.\pﬂhs, Indiana.

70. Himpens J, Cadierc GB. Usc of a metal reinforced pulyester sheet in the la-

End.-Lap. ve Minimal hrvaziv Cerrali 1994: 1:159-178

Eanvsmpic trcatment of inguinal hernlas, F'resented at Hernia'93: Advanass or

ontroversics symposium, May 24-27, Indfanapolis, Indian.y.

71. Rosser ]C Jr, Evans D. Anatomic review in order to avord nerve mpunes

sociated with laparoscopic inguinal hernin repair. 'resented at 1993 Scientific

sesston and Posgraduate Courne, March 31-Aprll 3, Phonix, Arizona

72, Loh A, Leopold P, Taylor RS. Laparvscupic preperitoneal patch hernia re-
pair. Pecliminary sesults in 100 patients. Presented at First European Congress

of the Junc 3-5, 1995, Colognce, Federal Republic of germany.

73. Arregui ME, Navarete ), Davis C, Castro D, Nagan RF. Laparincopic -

_)‘ll‘:ir:nl ;wrnimrh.\phy: techniques and controversios. Sy, Clin North A 1993;

J:513-27.

74. Schultz LS, Graber JN, Hickok DF. Transatwlominal preperitoneal la-

paroscopic inguinal hernlorrhaphy. Presented at Herma3: Advanas or Cont-

rovensics symposium, May 24- , Indianapolis, Indiana,

75. Savalgi RS, Rosin RIY. Ratiunalisod approach to laparescopic hernia repae,

progpective [ollow up. Presented at First European Congress of the European
Association for Endoscopic Surgery (1A ES), ﬁnc 3-5, 1993, Colugne, Fcieral
Republic of Germany.

76. Amid PK. Blomaterials and abdominal wall hernla surgery. Presented at
‘1{““'.“9:’: Advances or Controversics symposium, May 24-27, Indianapolis, In-

diona,

77. Berliner SD. Biomaterials. Presented at Hernia'9d: Advances or Cont-
roversies symposium, May 24-27, Indianapolis, Indiana.

78. Fitzgibbons R). Intra-peritoncal onlay myesh technlque tor laparoseupic her-
niorrhaphy. Presented at Hemia'93: Advances or Contravensics sympuosium,
May 24-27, Indianapddis, Indiana.

79. Poulos E, Eller R, Twaddell C, Russell S. Abdominal adhesions in 1y
aroscopic hernia repair: an experimental study. Presented at 1993 Scientific

gc.\.\hm and Posteraduate Course, March 31- April 3, Phocaix, Arizona

80. Grischkan DM. Comparison of marlex mush il Core-Tex soft tissue patch

for the repair of inguinal hermia repair. Proescoted ot Hernda'9d: Advinees or

Controversics symposium, Mav 24-27, Indianapolis, India ana,

81. Schlechter B, Marks ), Shlllln?md R, Ponsky ). Adhcsions alter 1a

paroscopic hermia repair in an animal muodel Presentod at 1990t Saientitic Ses-
sion and Postgrad uate Couns, March 31-April 3, Phoenix, Anzona,

82. Toy FK. Rationale for using expanded pulytetrafluoracthytene mn the int-
raperitoneal position. Presented at Hernld'93: Advances o Controversics

sympusivm, May 24-27, Indi.\n.\qulis. Indiana

83. Annibali R, Fiztgibbons RRJ, Salerno GM. Prosthetic material and ant
raperitoneal adhesion formation Presented ot Hernia 93; Advances or Cont
roversies symposlum, May 24-27, Indianapolls, ludiana,

84. Read RC. Ring closurc of indircxt herniag, Prosented at Hernia¥3: Advanees

or Controversics sympasium, May 24-27, Indianapolis, Indiana.

85. Rosin RD. Laparoscopic herniotomy and/or ring closure. Presented at Her-
r;i.\").’\: Advances’ or Controversies sympasium, May 2427, Indianapolis. in
diana

86. Neufang T. Laparuscopic repair of recurrent hernias, The gerinan ex-
cricnce., Presented b Hernin93: Advances or Controversics symposium, May
4-27, Indianapulis, Indiana

87. Schultz L, Graber ), Pietrafitta )l, et al. Laser laparoscopic henorrhaphy. o

clinical triaf preliminary results. ) of Laparoendascopte Surgery 1990; 1:41-5.

88. Schultz f, Graber ], Pietrafitta ). Laparoscopic ingulna rlmrmurrhnphy Les-

sons Jearned after 100 @ses. Video presentation, Sucioty of Gastroentes! g

doscopic S_urg}'cnns (SAGES). Aprll FU-IZ. 1992. Washington DC

89, Franklin M, Rosenthal D. Intrapentenenl lparuscupic hernia repair. e~

sented at Hernia'93: Advances or Controversics sympieiuny, May 24-27, in-

dionapalis, Indiana,

90. Spaw AT, LeBlanc KA. Prelimivary results on the use of laparoscopy i the

repair of inguinal_hernias. Presented at Hernia'93: Advances or Contriversivs

svmpuosi um. May 24-27, Indianapolis, Indiana,

91 Toy FK, Smoot RT, Carcy Cortex pentoneal unlay laparcacopic her-

moplasty. Presented at Hernia'93 Advances wr Controversics symposium, May

24-27, Indianapelis, Indiana.

92. Felix EL, Michas CA, McKnigl RL Jr. Laparoscopic repair of recurrent in-
puinal hernias, Prosented at Hernia’93: Advances or Controversics symposium,

k/l.w 24-27, Indianapulis, Indiana.

93.1"hi|lips EH, Carroll B, Fallas M, et al. Reasons for recurrence following La-
parvacpcopic hernjoplasty, Presented at Hernia93: Advances or Controversics

sympaosium, May 24-27, Indianapolis, Indiana

94. Seid AS. Laparwscopic prosthetic prepentoncal repair of recurrent inpuinal

hernia. Presented at Hernia'93: Advances or Controversies symponium, May

24-27, Indianapolis, Indiana.

wal En-

SAYI I: Mart 1994

SAYI2-3:
SAYI 4

Eyliil 1994
Aralik 1994

SAYI 1: Mart 1995

ENDOSKOPIK

LAPAROSKOPIK
UHCERRAMNI

VOLUM I
Laparoskopik kolcsistektomi
OZEL SAYI: Haziran 1994 4. Avrupa Vidco Cerrahi Kongresi Abstraklari
Laparoskopik appendektomi
Laparoskopik inguinal hemni
VOLUM 11
Laparoskopik hiatal hemni tamiri

178





