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ABSTRACT

[nce 1989, the authors have been using the Trabucco tension-free and suturelesstechnique for the repair

primary groin hernia with a pre-shaped mesh in more than 8,000 surgical procedures for complex

d “smple" abdominal and inguinal hernias; over 4,000 cases have been considered in this study. The

great majority of these procedures were performed under local anaesthesia and with a complete and careful
nerve sparing.

Compared to the Lichtenstein’s technique, which is currently the golden standard treatment worldwide,

there are no significant differencesin the observed recurrence rate (below 2%).
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For the Law of Pascal, the pre-shaped prosthesis developed by Trabucco remains stretched uniformly in the
inguinal canal, without the need to be secured with suturesand without forming dead space, which isacause
of infections, pain, and recurrence.

The main advantage of atension-free and suturelessrepair isgiven by the relevant reduction in postoperative
chronic neuralgia, which is not an uncommon complication and, depending on its intensity, can also
potentially jeopardize a patient’swork and social activities.

The identification and the sparing of the three nerves of the inguinal region is of crucial importance to
reduce the rate of neuralgia in the short and long term. Furthermore, the use of a local anaesthesia imposes
the surgeon to properly recognize those nervesand to respect them during the repair. It goeswithout saying
that the complete exposition of the right anatomy of inguinal canal ismandatory.

The intentional section of one or more nerves, when it is not technically possible to achieve a satisfactory
nerve sparing, or special tricksto create proper fenestrations (small window) on the edge of the prosthesisto

prevent the scar tissue to involve the spared nerves, ensures a further reduction of the rate of neuralgia and

excellent patient outcomes.

EAJGOND

“Traditiond methods’ of reparing
inguind hernias are characterized by
tendon dong the siture ling which is
the main cause of recurrence and podt-
operdive pan. In 1974, Lichtenstein
adopted a new “tenson-fres’ gpproech
using a polyproEyI ene prosthesis to
improve readts 2 Ermanno Enio Tra
bucco (August 15, 1926 to March 9,
2015; Fg 1) improved on the tendon-
free conoept by introducing his com-
plete “sutureless’ technique for dl
primary groin hernia repar which is
besed on the utiliztion of an universd
pre-shaped mesh that will virtudly

Figure 1. Ermanno Ennio Trabucco (August 15,
1926-March 9, 2015).

aways fit into the subaponeurotic
inguind spece of every individud.®* In
effect, it hed been obsrved thet the 5ze
and shape of this anstomicd spaoe hes
minimd varigions from one individud
to another.

A rigd pre-shaped mesh with oon-
trolled memory,® like a monofilament
polypropylene prosthesis (middle
weight), does not need to be sutured
once placed into a dosed speoe. Based
on Paecd's principle, the intra-sbdomi-
nd presaure is evenly didributed over a
lerge surface area of mesh: the proghe-
gswill reman sretched uniformly in
the inguind box (Fg 2) without a ten-
dency to wrinkle or curl axd without
the nead to be sscured with stures In
other words such amesh, thanksto its
optimum rigidity and memory shepe, is
positioned without sutures and will
dways lie flat and will not move or
form deed space 345 This aids com-
plicstions such as seroma, haemaoma,
or even relgpse, remaining flat and
adhering to the underlying tissue during
the fibroblastic infiltraion into its
pores, aprocesstha ssdsthe meshinto
plaoa 35

Idegted and developed by Trabucoo
in 1988, the Hertra® meshes (Herni-
anedh®, S R L., Chivaso, Itdy) pre-
shaped prosthesis (n.1-6: from most
rigd meshes to the softest ones which
ae ided for ahletes and for young
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petients Ag 3) aretime saving and essy
to implant. The Hertrd® meshes were
never found to curl or shrink after
implentation® and, in our experience,
are the best choice for al simple,
uncomplicated, primary inguind her-
nigs &’

We clearly believe tha the main
advantage of atendonfree and suture-
less repair is given by the relevant
reduction in postoperdive pan and
neurdgia®® The chronic podoperdive
inguinodynia occurs in about 10% of
petients undergoing inguind hernioplas-
ty with prosthes's and sutures 8106, jt is
not an uncommon complication and,
depending on its intensity, can aso
potentidly jeopardize paient's work
and sodd adtivities

The Trabuooo repar, which requires
a perfect knowledge of the inguina
anetonmy, maximizes the preservation of
the physiology of the abdomind wall,
through the correct recognition and
respect of the noble structures and the
sparing of the three nerves of the groin
regon (iliohypogedtric, ilioinguind ad
genitofemord; FHg 4 and Fg 5), mini-
mizing postoperaive pan in order to
enaure the bed patient comfort with a
more repid and effident recovery of his
usd daly activities

The intentiond section of one or
more nerves when it is not posdble to
achieve a stidatory nerve sparing, or



gpedd tricksto arede tailored fenedra-
tions in the prosthess to prevent the
s tissue to involve the spared nerves
during fibroblagtic processes, ensure a
further reduction of the rate of neurd-
g'a8,13,16

Moreover, the Trabuoco repar can
be egsily and routindly performed under
locd aneesthesie” and permits some
useful tricks during surgery, like the
hydro-disssction of infiltrated tissuesfor
aless traumdic and more sfe isoltion
of the hernia s=c (Fg 6), the spermetic
oord components, and the nerves from
the adjacent structures within the
inguind region.

The megtery of this technique under
locd anaesthesia dso gives a further
advantage, helping the surgeon to dis-
cover ay hidden and unknown hernia
defect (Spigdlian induded) smply by
asking the ptient to give a cough dur-
ing the intraoperative exploraion of
both the inguind box and the femord
cand (the dways shoud be explored).
It dso diows the patients to return
home just afew hours dter the inter-
vention (keeping down hospitdization
oodts), go back to sedentary work the
day fter, and to their full activities
rapidly.67.1-13.16

MATERA SANDVEIHES

Snce 1989, the authors have been
using the Trabucco tenson-free and
sutureless technique for the repair of
primary groin hernia with a pre-sheped
meshin more then 8,000 surgicd prooe-
dures for complex and “dmplée’ bdomi-
na and inguina hernias; over 4,000
cases have been conddered in this study.
The gret mgjority of these prooedures
(93%) were performed under loca
anaesthesia and with a complete and
careful nerve paring

In addition, an intreoperdive seda-
tion hes been usd in some complicated
caes(5.2%).

We have used a ganerd anaesthesia
in 2% of dl the cases for the repar of
those primary inguina hernias that
were too oversized or not reducible
(1.2%) and for those patients who
specificaly hed requested it in the pre-
operdive phese for psychologica rea-
0ns(0.6%).

Bvery repar was dated with asmdl
horizontd 1eft/ right sovrapubic incision,
with the am of repecting the cutaneous
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sensory nerves of the inguind region
that would be more traumatized by a
dassicd transverse incison because of
their line of metameric distribution
through the skin & tha precise level
(Fg 7). _

After the ligature of subcutaneous
vesss and the indision of the externd
oblique gponeurods (Rg 8), ablunt dis-
sxtion of the subaponeurctic gpeoe was
made to accommodate the sutureless
prosthess it goes without sa/ing that
the complete exposition of the right
angomy of the inguind cand is manda
tory.
“Normd” sructures, such as a con-
joint tendon ad rectus sheath, a pubic
tuberde with the horizontd portion of
the pubic bone, an inguind ligament till
anterior inferior iliac sping and aninter-
nd ring, dl must be not only recog-
nized, but carefully prepared in order to
hawe the “bed” on which to lie the mesh,
With the sme dtention, dl theexternd
oblique gponeurosis subspace must be
fully prepared from ebove to below in
order to cover the prosthes's completely
and uniformly, from pubic tuberdetoits
upper opening Only if this dosure—
putting the cord in the subcutaneous
space—is perfectly redized from the
point 1.5 cm on the pubic bone to the
upper part, can the mesh be completdy
seblewithout ditchesor sutures

The iliohypogestric, ilioinguind, and
genitofemora nerves were aways
detected, carefully isolated and, when

Figure 2. The “inguina box" (original drawings
supplied by E E Trabucco).3*

posdble, well preserved (over 99% of
the cases), paying particdar atention to
never leaving them in direct contact
with the prosthesis, by practicing in
some specific cases (24%), some avdl
talored cut-outs on the edge of the pre-
sheped mesh itsdlf (smdl window), with
the a@m to protect each singe nerve
from posdble entrgpment in the lder
fibroblegtic processes In a minority of
(0,04%), we have executed an
intentiond section of nerves showing an

Figure 3. Universal pre-shaped polypropylene mesh developed by Trabucco.
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infiltration of ilio-hypogastric and ilicinguinal nerves.

abnormd postion within the inguind
box, but only when, after careful
thought by the operaor on the srgicd
anaomy of thet particular individud,
have we seen no other solutionsfor their

ing

Smdl| indirect hernias (874) were
repared by careful isolation and reduc-
tion of the secinto the degp ring which
was then narrowed with sutures. A
sutureless Hertra® Herniamed® was
implanted and the externa oblique
gooneuros's wes dosed over the mesh
and under the spermdtic cord.

Medium (1.732) and large (519)
indirect hernias were repdred by dis-
section and reduction of the s, fol-
lowed by implantation and fixation,
with ebsorbable suture to the internd

inguind ring, or a polypropylene plug

Fgure 6. Isolation by hydro-dissection of an indirect external oblique hernia
sac.

v

Figure 4. Local anaesthesia during Trabucco primary hernia repair: sub-fascial  Figure 5. Local anaesthesia during Trabucco primary hernia repair: infiltration

of genital branch of genitofemoral nerve on the flattened floor of the inguinal

box

in the shape of a “parachute” (from
1989 to 1999). Alternaively, hernias
were repdred usng a T1 basdess dart-
plug (arrow-shaped edge with four
wings, redized during surgicd inter-
vertionsin different dimendonsin con-
formity with inguina internd ring
sz8), or an ebsorbeble plug insarted in
the deep ring and fixed with a snge
ebsorbable suture around the internd
ring itsdlf, or, ladtly, (more recently) by
implantetion of a T4 fla plug (Fg 9)
positioned around the spermetic cord in
the preperitoned speoe (Rg 10). Thisis
al dependent on the red size of the
defect that was found case by case,
through a very careful and tailored
process In most cases, the posterior
wd| wasdosed over the T4 plug A pre-
sheped Herniamed was then implant-

Anterior superior
iliac spine
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ed on the flatened posterior wdl of the
inguind cand.

Direct hernias with pertid (1.185)
or totd (423) wdl involvement were
repared by reduction of the sac with a
oontinuous absorbable running suture,
which flattened thefloor of theinguind
card, thusdlowing for abetter appod-
tion with a pre-shaped Hertrd® Herni-
amesh®. The dista tip of the mesh
must be plaoed upon the pubic tuberde
with enough overlap, laterdly to the
hollow of the inguind ligament, and
medidly a the sheath of abdomina
rectus muscle. With an absorbable
stitch, we gpproech the two tals of the
mesh: in this way we recrede a new
internd inguind ring and no stitches
are podtioned on surrounding tissues
(Rg 11).

+4— Pubis

Figure 7. Local anaesthesia before a horizontal sovrapubic right inguingl inci-
sion at the beginning of the procedure.
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Figure 8. Bxposure of the external oblique aponeurosis.

We have performed 4,018 surgicd
operdions for primary inguind hernia
adopting the complete sutureless Tra
buoco repar. Among them, 3,851 were
acquired (95.8%) and 167 were con-
genitd (4.2%).

Concerning dl types of detected
inguind defects, contemporary or not,

we have found atotd of 3,125 externd
oblique hernias (77.7% of the cases),
1,608 direct hernizs (40.0%), and 33
internd oblique hernies (0.82%). In
greder detdl, we have encountered

Figure 10. T4 flat plug into a large internal inguinal ring, anchored tothe pre-  Figure 11. Final view of a polypropylene pre-shaped mesh implanted in the
shaped onlay mesh (original drawings supplied by E E. Trabucco).3*

External ingulnal
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Figure 9. T4 flat plug developed by Trabucco.

externd oblique defedts in 2,390 caes
(59.5%), direct defects in 891 cases
(22.2%) and 2 internd oblique defects
(0.05%). Among those cases with more
then one defect intraoperatively detect-
ed, we found 704 casss (17.5%) with a
contemporary presence of externa
oblique and direct defect, in 18 casss
(0.45%) the presence of externa
oblique and internd defect, and in 13
cases (0.32%) we found dl the three
s

We have tredted 129 inguino-sorotd
hernias(3.21%) and have found 49 did-
ing hernias (1.21%) and 87 primary
femord hernias during the interven-

inguinal box.
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tions(2.16%).

All 4,018 petients were trested sur-
gicdly with acomplete sturdess repar
s=. In regard to the Trabucco repar,
there were intrapperdively only two
casss of vad fit (0.04%) with hypoten-
son and severe bradycardic rhythm,
both of which deared up without con-
sequences dter sdective drugs supply.
In the eerly podoperdive period, we
have found seven peri-operdive vagd
fits (0.17%) and five postoperdive
haemorrhages (0.12%) tha did not
require a sscond look, for atotd of 12
cas(0.29%).

All patients were submitted one
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week dter their control vist end we
found: 10 inguino-scrotd edema
(0.24%), 3 infections of the wound
(0.07%), 16 seroma (0.39%), and 9
heematomas (0.22%) for atotd of 38
caxs (0.94%).

1,072 pdients (26.7%) were con-
trolled with a specific follow-up vist
(12 to 96 months ater surgery) and
only 31 patients (2.89%) had a potop-
eraive neuragia for two to three
months and spontaneous remittance. At
the time of publication, there were two
recurrences (0.18%).

UNILHONS

With the complete suturdess repar
idedted by Trabucco (eventudly per-
formed with minor modifications
regarding the choice of an absorbeble
plug for indirect large defects), the
podoperdive discomfort was minimd,
the nerve injury was rare, and the
recurrence rate was very low. The
identification and the respect of the
three nerves of theinguind region isof
crucid importance to reduce the rae
of neurdgia in the short- and long-
term.

The use of locd anaesthesia forces
the surgeon to properly recognize those
nerves and to repect them during the
repair, providing precious advantages,
but certainly requiring more atention
and care by the surgeon in order to
avoid unnecessry discomfort to the
gient. The Trabueoo's technique can

routingly performed in aday surgery
regimen, under local anaesthesia,
obtaning the maximizetion of comfort
for the pdients while offering excdlent
resultsfor the repar of any type of pri-
may inguind hernia

Compared to the Lichtenstein’s
technique and transsbdomind preperi-
toned, which are & present the gold
standard tregtment for primary inguind
hernizs worldwide, there are no sgnifi-
cant differenoes in the observed recur-
rencesand chronicpanrae

In our experience with over 4,000
open-hernia repars, the results of this
sfe technique (prospective daabase)
have been extremely sdtisfactory and
trandae into an overdl risk of develop-
ingchronic groin pan well beow 1%.

Our persond goproech to dl hernia
dissases is a very “tdlored” goproach
using open and |gparoscopic, anterior
and poderior and combined, sswell &8
synthetic and biologic meshes, with
locd, spind, and generd anaestheda,
with sutures, suturdless, and/ or gue
doaure, for anbulaory or hospitdized
paients Ultimatdy, we choose the best
options for each individud petient and,
in our opinion, we think that the Tra-
bucco technique for simple primery
inguind hernia should be in the ama-
mentarium of each hernid generd aur-
oeon. H
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