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Introd uction

Ambulatory surgery for hernia
has become the need of the hour. Since
the rnid 1980s there has been an increase
in the use of prosthetic mesh in surgery
for hernia. Rutkow[l] had predicted that
out of 7,50,00 hernia operations
performed in the US in 1998, atmost
80% would involve the use of meslr
prosthesis. The tissue-based groin
herniorrhaphy techniques create tension
on the suture line, are difficult repairs to
pcrform, and are associated rvith greater
nunrber of conrplications. Also, the level
of patient discomfort and disability is
higher coupled with prolonged
convalescence. The failure rate for the
repair of primary groin hernia using the
patient's own tissues is unacceptably
lrigh, approaching l5yo, with an even
higher percentage for the repair of
recurrent hernia. [2]

Uslrcr [''l was the first to report
tlrc usc oIprosthctic polypr.opylcno rncslr
irr tlrc rc;tair ol' irrguirral arrcl incisional

hernia. LichtensteintoJ began using a
rolled or cylindrical or cigarette mesh
plug for treatment of femoral and
recurrent inguinal hernia and repofted its
efficacy in 1974. Gilberttsl in the late
1980s improved upon the Liclrtenstein
device by fashioning a flat piece of mesh
into a cone or umbrella. Learning of his
success with this technique, Rutkow and
Robbinst6l began using' hand-fashioned
urnbrella plugs in 1989. By the end of
l99l they were using meslr plugs to treat
all types of inguinal hernia I7l Since
1993 they have stafted using pre-
manufactured umbrella,Marlex mesh,
and found it simpler to use than a hand -
faslrioned plug. In 2400 mesh plug
repairs, they have reported a recurrence
rate of less tlran l%o in primary hernia
and 2o/o for recurrent hernial8l. Fisher et
allel in their phase II evaluation of the
Marlex plug in an unselected colrort of
7_2 patients of groin hernia in lggT-gg,
found the results comparabte to or cven
bctter than those al'ter laparoscopic and
Slrou lclice rcpair (SI() rcspccrivcly.
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qR is considered tlre current
golden standard fo-r herniorrhaphy with arecurrence rate of 0.2%. However, therosults nre not ntrvnyr roproduolblp lrrnon-specialist centers. The tension
created in the repair accounts for apro.longed period of postoperative pain
and abstinence from' normal activities
and work for at least 6-g weeks. The
mesh plug repair (MpR) is a tension_free

fenair-- adaptabte to any groin hernia,
including recurrent he.nii. It offersexcellent patient comfort and
satisfaction, a short-hospital stay, rapid
reh.abilitation and lower complication
and recurrence rates.

reparr. I r]

The two techniques were compared rvith
respect to operative time taken,
postoperative complications, recurrence
ratcs and cost-benefit factors.

within normat limits to get clearance forsurgery.

Tlro ropalr procodures were
explained to all patients and duly,ig;;;;
informed consent was obtained fromthem.-All patients ,eceived a single doseof cefuroxime 1000 mg at the inductionof anaesthesia. A skin-.r.u." approach
follorving Langer's line was acloptecl inall cases. The incision was a..p.nrJ,
tackling.- subcutaneous .. neuro-vascular
structures as usual titt ,the external
oblique aponeurosis was ,reached. The
resulti4g slit was about an inch above theinguinal ligament, which provided alarge lower leaf for optimal closure. Agentle sweeping action with the index
finger under the aponeurosis helps to
open this plane widely for:an .adequate
repair or mesh insertion.

The cremasteric fascia was
always incised which helped mobilize
the cord structures properly. A direct sac
was ahvays pushed back and the fascia
transversalis repaired rvith 2-0 loosely
wound continuous protene sutures in
.r.r1', group. An indirect sac on the other
hand was opened, ligatecl and transectccl
at its neck.ln the 'imestr" group, hand
fashioned mesh plug , ,id, from a
7.5x7.5 piece of the mesh, was inserted
tapered end first into the internal ring

its crurrae. The plug
by inserting 4_6

en sutures through

crurae. rhese are not:,:*-ili1;:.1 ;i;
only.holding sutures to keep the plug in
position, and any crural tiisue, even if
flimsy suffices.

AII indirect ancl direct mesh plug
repairs are further reinforced by a second
piece of flat mesh 9 cm x 6 cm. The
onlay patclr is ptaced by a suturetess
technique on the anterior surface of the
posterior wall of the canal from the pubic
tubercle to well above and lateral to the
internal ring. The lateral portion of the
pre-shaped onlay patch rvas split to attow
tlre passage of the cord. Tlie split rvas
sutured on itself to provide an opening
for tlre cord rvlrite functioning as a

This study was carried out in Al_
Kadymia Teaching Hospital, Baghdad,

lo, the period of January 2002 to
January 2006. A total of liO patientspresenting with unilateral,
nonobstructive & reducible inguinai
hernias were randomized into 2 g-roups
of 60 each. 100 of them were pii*ury
hernias and 20 cases were recurrent
hernias.
All patients who had bilateral inguinal
hernias or presented with complications
of inguinal hernia, i.e., obstnrction,
strangulation etc., were excluded fromthe study.
All patients had to have tlreir clinical
chemistry parameters like routine blood,
blood sugar, serum urea /creatinine,
clrest X-ray, ECG and vitals checkecl and

Pa tien ts a n d Meth od
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pscudo intcrnal ring. Tlre onlay patch is
not an integral part of the repair but is
intended solely to strengthen the direct
space, thus serving as prophylaxis
against future direct herniation by
creating further tissue growth in the
remaining parl of the wall. In case of
dircct lrcrlria thc patclr shatl prcvcnt arry
l'uture indircct hern iation.

In shouldice group, a four-layer
tissue reconstruction using two separate
sutures. A continuous technique
distributes the strength of the repair
evenly and should be without tension. A
rclaxing incision is rarely required. The
first two laycrs represent an overlapped
rcconstnrction. lt bcgins lncdially,
arrchoring ovcr thc pubic tubercle,
leaving a sufficient end to tie the
returning suture after the second layer.
The infero-lateral flup of transversalis
fascia is sutured to the lateral edge of the
rectus sheath by reaching underneath the
superior-medial flap. The reconstruction
then moves laterally to the aponeurosis
of the transversus abdominis and the
edge of the internal oblique muscle.

The lateral extent of this layer
redefines the internal ring and should
include the superior stump of the divided
lateral flap of cremasteric muscle. This
buttresses the internal ring and helps
prevent an indirect recurrence. The
suturing is then reversed to begin the
second layer. The superior flup of
transversalis fascia is sutured to the
shelving portion of the inguinal ligament
then tied at the pubic tuberclJ. The
pcriostcunr should rrot be included in any
bite as this can result in a painful osteitii.

The next stage of reconstruction
creates a two-layered imbrication to
provide reinforcement. Tlre layer is
begun superior and slightly lateral to
deep ring, anchoring the suture to the
internal oblique fascia. Tlre inferior flap
of the external oblique, millimeters
above and parallel to the inguinal
ligament, is tacked to tlre edge of the
internal oblique and transr..srJruscles.
In addition, only a small bite of the
intenral obliquc is rcquircd, no rnore than

5 mm. excessively large bites will create
tension. At the pubic tubercle, the
direction is reversed for the fourth layer
and taken back to the internal ring and
affixed.

The lizing
tlrc infcrior uo by
previously i thigh
fascia is re tional

inguinal canal is reconstructed by re-
approxirnating thc rcmaining extcnral
oblique fascia, returnirrg ttrc cord to its
anatonrical position.'l'trc inl'crior sturup
of the medial flap of cremasteric muscle
is included in the first suture medially to
stabilize the position of the testes to the
abdominal wall and prevent drooping.

structures, the external oblique
aponeurosis was closed with 2-O
continuous prolene sutures. The skin was
apposed using 3-0 simple interrupted
mersilk sutures. Operative time taken
from skin incision to skin ctosure was

postoperative period. All patients were
observed for 4-6 hours and were
discharged only when tlrey emptied tlreir
bladders and felt cornfortable and
confident with themselves. Only a few
had to be detained overnight. 

,

The emergency contnlutrication
protocol was explained to all patients and
necessary advice given to all on
discharge. The first reviews on the

early postoperative cornplications in the
fol* . of superficial surgical site
infections, wound gape; scrotal

Tikrit Medical Journql 200g; 11():la5- l5l 147



;;';:,;;*;',#il:,#;:,;::;';"i:i:;,::;,r;;,;s shoutdice repoi.virh mesh ptug repair: A

ildl.l:iols, testicular atrophy, neuralgia,mcsh/darn infcction' ",uquiring
withdrarvat and recurrence. Stitches rvereremoved on the 7 il, post_opcrative clayfor all savc ttrosc rvtto.*p".i.n.cd carly
wound
Patients were fonowed,ot:Ii]';ltT;
12 and 18 months postoperatively and
evaluated for any residual'complications
and recurrences.

The suture material cost perpatient in ttre Shoutdice ;;;i,p rvas lessexpensive in comparison-to mesh costpcr paticnt in mcstr group. Kccping aliother 
- 
expenclitures constant, ttre cost-effectiveness of ttre shoutJi.. t..lrniqueover the mesh is evident.

ussron:
UI

The postoperative courses for
both groups were largely uneventful and
were followed up meticulously. For ease
of presentation, the postop.ruiir. course
of both series is tabulated in [Table _ 2].It may note that the differ.n.., in thl
postoperative events between the trvo
groups as shown in [Table _ 2) were
statistically insignificant. Seven patients
j1 the'mesh' group and 4 patients in the
'shouldice'group suffered some form of
minor surgical site infection, but none of
the patients need removal of the mesh orpacking of the wound. Major
complications and recurrences were not
recorded till date in any of the l2O
patients [Table - 3].

All patients in our series were

the patients have been lost in follow_up
and excluded from the study. Median
follow-up in each group *u, 3g months
(24-58 months).

recurrence was observed in either group.

postoperative infection inciclence of l2yo

none. No case of nerve entrapment
neuralgia was observed in our study.

4ll patients in the study were
males. Only unilateral cases were taken
up for the study. There were 60 patients
in. each group, details of *ho, aretabulated in . tTable - ll.
The duration of surgery norn incision to
closure for the 'mesh, series ranged from
10-49 min (mean 36.25 min), while that
for the 'shouldice' series ,ong.a from 35-

l!^^'mins (mean 3g.00 min), The
difference in operative time between the
two groups was statistically insignificant
( P =0.596, i.e., >0.05).
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Th'ere were no recurrences noted
till date in arry of the two groups under
study. Our findings compare well with
0.8% recurrence rates of Moloney in
1958 and Abrahamson in 1997. More
recently, Omer Farooq [l4l in 2005
reported 0.6% recurrence rates with
shouldice repair. Mills lr5l in 1998
sinrilarly rccorclcd lto rccurrences with
mesh repair.

Koukourou [''l in 2o0l compared
the darn repair with mesh and reported
no diffcrcnccs in carly or latc
cornplications and aclricvod conrparablc
rccurrcncc ratcs. Opcrativc tirnc rccorded
in our trial was not only comparable but
also better than other series'.
Nashirnura et al, Itol*,',ile comparing the
MPR technique for adult inguinal hernia
with conventional sutured repairs,
concluded that MPR for adult inguinal
hernia is a useful operative procedure
with a shorter operating time, less
postoperative wound pain and almost the
same recurrence rate as seen in
conventional repairs. They also proved
that there is no significant difference in
the postoperative white cell count and
the CRP between patients with
conventional sutured repairs and N,IPR.

In Robbin and Rutkow's[8]
cxpcrience of treating rnore than 6000
paticnts of hcrnia and lllore than a
decade of experience with the mesh plug,
it was observed that the use of MpR
under ultra shoft-acting epidural
anaesthesia, essentially eliminated
postoperative urinary retention. They did
not obserue any correlation of pain and
numbness with the preservation or
sacrifice of ilioinguinal and
genitofenroral nerves. They recomnrencl
several months of conservative treatrnent
for all cases of ilioinguinal and
gcnitofcnroral ncuralgia following groin
Irernia surgery. None of their patients
required repeat surgery for tlris
condition. They havc opined that it is the
tension-producing repair, not the rare
erttrapment of a nerye, which is the cause
of pain.

Dieudonne, il71 in a recent
publication on plug repair of groin
hernias has published results of 3332
plugs inserted in groin hernias. On a ten-
year follow-up there was a 1.4%
recurrence rate. They used only plugs
and no onlay patches. They observed no
significant diffcrcncc in ctrronic
postoperative pain between prosthetic
and Shouldice surgery. The risk of plug
shrinkage and migration appears to be
exceptional and rather minor considering
the thousands of operations perforrued.
lrt tlrcir Shouldicc surgcry, ;rairr wils
attributcd to thc usc of stccl trcacls in thc
rcpair. ln prcscnt study prolen suturcs
was used instead of stainless steel wire.
Some surgeons do not routinely open the
hernia sac for manual or visual
inspection. In all reducible hernias it is
best that the unopened sac be placed
back into the abdominal cavity, the
inverted hernia sac involutes in a few
days without any problems. Ligation of
the sac at its neck, a routine practice till
recently, produces a miniature peritonitis
contributing to postoperative discomfort
and malaise.

The mesh plug repair does not
require expensive and technologically
advanced equipment. It is also among the
easiest of hernia repairs for the average
surgeoll to learn and has a rninimal
learning curve. The technique concurs
with the present growing advocacy of
surgical minimalism. On the other hand,
SR is difficult to perform in obese
patients and in those with thin and
stretched fascia transversals. It is not an
easy technique to learn as confirrned by
the practice at the Shouldice Clinic,
where 100 operations need to be done by
the staff as assistants before embarking
on their own.

The cost effective aspect of the
shouldice (direct benefits), places it at a
more favorable position than meslr
because the rnajority of inguinal hernia
patients from the lower socio-economic.
ll8l.
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Refercn

As a conclusion, Mesh repair for
inguinal- hernia is definitely the morepopular version of the two but a well_
constructed shouldice is equally effective
and on the wholo, n mu'ch [ess costly
treatment option for inguinal hernias. We
expect 

- 
the young surgeons of our

generation to appreciate the intricacies
underlying a well-constructed shoutdice
or a well-placed mesh and tailor their
treatment options tikewise, making it
both patient-friendly and cost effective.
A mean 38 month follow-up period may
not. be adequate. A long_term study i,
desirable and is in progrJss to judge ttre
efficacy of both the shouldice and mesh
repair techniques in terms of recurrence
and cost effectiveness.
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Table I : Baseline characteristics of tients in the two u

Table ve course of atients in the two

Tab Po eratrve corn lications in the two

Clinical details Mesh group Shouldice
group

Median age (age range) 38(r 8-70) 40( r 8-76)

Hernia types:-

Direct: Indirect

Right : Left

50:10

49:ll
34:26

30:30

Manual labourcrs 55 60
Scdentary worker 5 0

Postoperative cource Mesh group Shouldice
group

Discharge on 1" drTu day 55:5 50:5
Average duration of pain 2 days 2 days
Return to baseline activity 5 days 6 days
Return to heavy manual
work 28 days 22 days

Complications Mesh group Shouldice
group

Superfi cial wound infection 7(12%) 4(6%)
Deep wound infection 0 0
Retention of urine 3(s%) 6(10%)
Ncuralgia 0 0
Scrotal ilrdurations 4(6%) 4(6%)
Testicular atrophy 0 0
Recurrence 0 0
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