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Tension-free hernioplasty is rapidly gaining world- 
wide acceptance. Since June 1984,  3 ,125 consecu- 
tive adult male primary inguinal hernias have been 
repaired by employment of an open tension-free 
prosthetic repair without approximation of the 
margins of the defect. Since the original publication 
of our technique in the 1989 February issue of The 
American Journal of Surgery, we have encoun- 
tered four recurrences. These recurrences were 
caused by technical errors early in our experience 
and have since been corrected. The purpose of this 
paper is to bring those errors to the attention of 
surgeons, as well as to suggest certain modifications 
to further simplify the operation. 

Three of the recurrences occurred at the pubic 
tubercle and were caused by placing the mesh in 
juxtaposition to the tubercle. This error has since 
been corrected by overlapping the mesh at the pu- 
bic bone. One recurrence was caused by disruption 
of the lower edge of the mesh from the shelving 
margin of Poupart's ligament. The error here was 
utilization of a patch that was too narrow and 
therefore under tension. It became apparent that a 
wider patch, fixed in place with an appropriate de- 
gree of laxity, was required. 
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T he following is the modified surgical technique that is 
now practiced at the Lichtenstein Hernia Institute. 

Local anesthesia is utilized by the infdtration technique 
rather than field block. The latter is time-consuming and 
requires a larger volume of anesthetic agent. Injection of 
8 to 10 mL of the local anesthetic agent beneath the 
external oblique aponeurosis, prior to opening it, serves to 
flood the inguinal canal and anesthetizes the three nerves 
in this anatomic region. A few more injections at the 
pubic tubercle and at the base of the hernia sac may be 
required to complete the anesthesia. 

The external oblique aponeurosis is opened in the di- 
rection of its fibers, and the lower leaf is freed from the 
spermatic cord. The spermatic cord with its cremaster 
covering is freed from the floor of the inguinal canal and 
the pubic bone for a distance of approximately 2 cm 
beyond the pubic tubercle. The anatomic plane between 
the cremasteric sheath and the aponeurotic tissue at- 
tached to the pubic bone is avascular; therefore, there is 
no risk of damaging the testicular blood flow by this 
maneuver. When elevating the cord, care is taken to 
include the external spermatic vessels and the genital 
nerve together with the cord. This ensures that the genital 
nerve, which is always in juxaposition with the external 
spermatic vessels, is preserved. Cutting or ligating the 
genital nerve can cause inordinate and incapacitating 
neuralgia for years [1]. The ilioinguinal and iliohypogas- 
tric nerves are also preserved. 

To thin the spermatic cord, the spermatic fat pad 
(lipoma of the cord), if present, is excised. The cremas- 
teric fibers are transversely incised at the level of the 
internal ring over the clamp, avoiding the nerves. Com- 
plete stripping and excision of the cremastedc fibers from 
the spermatic cord is unnecessary. This may result in 
injury to the nerves and small blood vessels and kinking of 
the vas deferens and increase the likelihood of postopera- 
tive neuralgia [2], ischemic orchitis, and dysejaculation 
[3]. 

Indirect hernial sacs are freed from the cord to a point 
beyond the neck of the sac. Opening the sac allows for 
digital examination of the femoral ring, and the sac is 
then rcinverted into the abdomen without ligation, which 
may cause more postoperative pain [4]. Complete scrotal 
hernias are transected at the midpoint of the canal with 
the distal section left in place after incision of the anterior 
wall of the sac in order to prevent postoperative hydroccle 
formation [5]. 

In the event of direct hernias, the femoral ring is 
evaluated through a small opening in the floor of the 
inguinal canal. When large, the direct sac is inverted 
using an absorbable suture. The external oblique aponeu- 
rosis is separated from the underlying internal oblique 
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Figure 1. Medial end of the patch overlaps the pubic bone by 1.5 
to2 cm. 

Figure 2. Spermatic cord, together wi~ its cremasteric covering, 
external spermatic vessels, and genital nerve, is elevated and its 
thinned-out portion is placed between the two tails. 

muscle high enough to accommodate a 6- to 8-cm wide 
patch that can overlap the internal oblique muscle and 
aponeurosis by at least 2 to 3 cm above the upper border 
of Hesselbach's triangle. 

A manufacturer's pre-cut sheet of Marlex mesh 8 • 
16 cm is used. If necessary, it is trimmed narrower for 1 to 
2 cm to match the varying sizes of the inguinal floor. The 
medial end of the mesh is rounded to the shape of the 
medial corner of the inguinal canal. With the cord re- 
tracted upward, utilizing a running suture of nonabsorb- 
able monofdamented material, the rounded corner is su- 
tured to the aponeurotic tissue over the pubic bone 
overlapping the bone by 1.5 to 2 cm (Figure 1). This is a 
crucial step in the repair, since failure to overlap this bone 
may result in recurrences. The periosteum of the bone is 
avoided. This suture continues to attach the lower edge of 
the patch to the shelving margin of Poupart's ligament up 
to a point just lateral to the internal ring in a running 
suture. 

A slit is made at the lateral end of the mesh creating 
two tails, a wider one (2A) above and a narrower one 
(~)  below (Hgure 2). The upper wide tail is grasped with 
a hemostat and passed cephalad from underneath the 
spermatic cord. This maneuver positions the cord be- 
tween the two tails of the mesh. The wider upper tail is 
placed over the narrower one and held with a hemostat 
(Fig~e 3). The upper leaf of the external oblique aponeu- 
rosis is retracted upward, and the upper edge of the patch 
is sutured to the internal oblique aponeurosis or muscle, 
whichever is available, utilizing a few interrupted absorb- 
able sutures while avoiding injury to or entrapment of the 
iliohypogastric nerve. Sharp retraction of the upper leaf 
of the external oblique during this phase of the repair is 
important because it achieves the appropriate amount of 
laxity for the patch. When the retraction is released, the 
mesh buckles slightly. This desirable laxity ensures a true 
tension-free repair and is taken up when the patient 

strains on command during the operation or resumes an 
upright position. 

The lower edges of each of the two tails are fixed to the 
shelving margin of Poupart's ligament just lateral to the 
completion knot of the lower running suture using a single 
nonabsorbable monofilamented suture. This creates a 
new internal ring made of mesh (Figure 4). The crossing 
of the two tails produces a configuration similar to that of 
the normal transversalis fascia sling, which is assumed to 
be largely responsible for the normal integrity of the 
internal ring. 

The excess patch on the lateral side is trimmed, leav- 
ing approximately 3 to 4 cm of mesh beyond the internal 
ring. This is tucked underneath the external oblique apo- 
neurosis, which is then closed over the cord using an 
absorbable suture material. Patients are discharged with- 
in a few hours of their operation with minimal postopera- 
tive pain for which mild analgesics are prescribed. Unre- 
stricted activity is encouraged. Patients resume their 
normal activities between 2 and 10 days after surgery. 

Our personal series includes 3,125 consecutive pa- 
tients with primary inguinal hernias. The patients have 
been followed up from 1 to 8 years, with a follow-up rate 
of 87%. There have been only four recurrences in patients 
who underwent hernia repair early in the evolution of this 
technique due to the aforementioned technical errors. 
There have been no recurrences in those patients who 
underwent repair within the last 3 years. A multicenter 
study involving five groups of published surgeons with a 
special interest in hernia surgery showed recurrence rates 
of 0% to 0.77%, a rejection rate of 0%, and an infection 
rate of less than 0.5% [6]. A multicenter survey of 70 
different surgeons without a special interest in hernia 
surgery who performed 22,300 "tension-free" hernioplas- 
ties showed similar results with regard to postoperative 
recurrence, rejection, and infection rates, as well as post- 
operative pain and duration of the recovery period. 
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Figure 3. The two tails are mossed to make a new internal ring Figure 4. Completed new Internal ring made of mesh. 
made of mesh. 

The fact that the results of  surgeons without a special 
interest in hernia repair were identical to those with a 
special interest in this subject is a testimony to the simplic- 
ity, safety, and effectioeness of  open "tension-free" hernio- 
plasty. However, use o f  mesh in itself does not always 
guarantee success. For the procedure to be successful, the 
mesh must be large enough and correctly secured without 
tension on either the tissues or the mesh itself. 
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