
Endoscopic Inguinal Herniovrhaphy 
Transa bdorninal, Preperitoneal Approach 


ecently, there has 
been an explosion 
in endoscopic 
surgery. This article 
will focus on 
inguinal hemiorrha- 

?hy. Of the two methods available, 
?reperitoneal and intraperitoneal, 
he preperitoneal approach wiU be 
liscussed here and may be used to 
:epair either a direct or an indirect 
xernia. The examples and 
3hotographs provided in this arti-
de refer to right direct inguinal 
~ernia. 

Advantages and Indications 
Approximately 5 0 0 , ~American 
men undergo herniorrhaphy each 
year. It is estimated that 1in 20 
males will at soFe time develop an 
inguinal hemia. When endoscopic 
herniorrhaphy was first described 
in 1990, it was an extremely diffi-
cult and technically challenging 
procedure.' As is true with all new 
procedures, surgeons are increas- 
ingly proficient at all types of endo- 
scopic procedures as their experi- 
ence increases, and the equipment 
has improved dramatically. Several 
techniques are being perfected, and 
the number of endoscopic hernia 
repairs is inc~easing.~ 

At this point in the development 
of endoscopic herniorrhaphy, it 
does not appear to offer a decrease 
in the length of the procedure as 
compared with the traditional ante- 
rior approach; however, the advan- 
tages of endoscopic herniorrhaphy 
are clear. Hospitalization is limited 
to an outpatient procedure, pain 
and suffering are diminished, risk 
of damage to the cord structures 
and ilioinguinal and genitofemoral 
nerves are reduced, and the patient 
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returns to full a&vity very quickly. 
Endoscopic hemiorrhaphy is usu-
ally performed on active, young 
adults.' 

This type of surgery would be 
contraindicatedif the hernia is 
incarcerated .(not reducible), if the 
patient has had previous lower 
abdominal surgery, or if the patient 
would not be able to tolerate a gen- 
eral anesthetic or pneumo- 

Table 1.Instruments and Supplies 
Sterile Supplies 
Basic lapamtomy pack with drapes 
#3 knife handle with #ll blade 
curved criles (4) 
4 nonpiercing drape damps 
Curved and straight Mayo scissors 
5 pickups with teeth 
Adson forceps with teeth (2) 
6" needle holders (2) 
Army-Navy retractors (2) 
Mechanical camera holder (optional) 
hufflation tubing 
Latex tubing (2) 
Transfer device 
Control syringe with 25-gauge 2" needle 
0.5% bupivacaine with epinephrine (or sur- 

geon's preference) 
Hand control cautery cord with holster and 

cleaner 
Unipolar cautery cord for endoscopic instru-

ments 
Light handles (2) 
Telescopes: OD (5mm and 10 mm), 30 '(10 

mm), and 45O (10 mm) 
Warm water to soak lenses (helpsprevent 

fogging)
Camera 
Light cord 
10-mm blunt tip (Hasson) infraumbilical can-

nula 
12-mm trocar (with grips, if desired ) (2) 
5.5-mm reducers (2) 
Endoscopic needle holder 
Endoscopic irrigation/aspiration cannula 
Endoscopic grasper 
Endoscopic dissector with unipolar cautery 

peritoneum due to other medical 
problems. 

Instrumentation, Equipment, and 
Operating Room Setup 
The instruments and supplies neces- 
sary for endoscopic herniorrhaphy 
are listed in Table 1,although some 
variations may occur depending on 
specific hospital procedures. Reuse-
able or disposable trocars and instru- 

Endoscopic sdssors with unipolar cautery 
Endoscopic hemia stapler (reloadable, with 

refills) 
Fog reredd&ionfluid 
prep set 
Foley catheter with urimeter (optional) 
Polypropylene tissue patch (Wx 4H") 

Equipment 
Variable intensity light source 
High-flow insufflation unit 
Camera unit 
Video recorder with video tape 
High-resolution video monitors (2) , 

(1 optional) 
l,ooO.rnL bag of l a d  Ringer's solution 

(body temperature) with 5000 U of 
heparin (or surgeon's preference) added 

Pressure bag for lactated Ringer's 
Electrosurgery unit 

Sutures 
0 polypropylene control release (to 9 

infaumb'ical cannula) 
3-0 chromic gastrointestinal (to dose peri-

toneum) 
2-0 coated multifilament polyglabin 910 CT-1 

(to dose fascia) 
3-0coated multifilament polyglactin 910 PC-5 

(2)or staples (for skin) 

Dressings 
Tincture of benzoin (2 ampules) 
H" steri-strips 
Extra-large plastic bandages (3) 
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rnents may be used. 
The operating mom is set up for 

right endoscopic hemiorrhaphy as in 
Figure 1.The surgeon stands on the 
patient's side, contralateral to the 
defect. While it is not necessary to 
have two video monitors, having 
two units is more comfortable for the 
surgeon and the first assistant. If 
only one monitor is used,it should 
be placed directly at the foot of the 
table. 

-
Figure 1.Operatingmom setup. A, 
Anesthesia; B, Surgeon (contralateral 
side); C, Surgical first assistant (cam- 
era holder); D, Surgical technologist 
in scrub role; E,Sterile instrument 
table; F, Primary video unit; G, Sec-
ondary video unit (optional); H, 
Electrosurgery unit; I, Insufflation 
unit; and X, Right i n w  hernia 
site. 

Patient Preparation 
The patientis placed on the operat- 
ing table in the supine position with 
both armspositioned at the patient's 
sides. A general anesthetic is admin- 
istered. Use of a nasogastric tubeand 
Foley catheter are optional. If a Foley 
catheter is not used, the patient must 
void immediately prior to the start of 
the procedure. The skin prep 
includes the abdomen, genital 
region, and upper thighs, and the 
patient is draped to reveal the same. 
Thisallows for the application of 
external abdominal counterpressure 
during the procedure or thgpossibil- 
ity of having to open the abdomen or 
to convert to an Open hemiorrhaphy. 
The patient is then placed in Trende- 

lenburg's position at a 15'- to 30'-
angle to *lace the intestine from 
the pelvis for better visualization.) 

Endoscopic Access 
Prior to making the three small inci- 
sions (Figure 2) for endoscopic 
access, the surgeon may inject a 
long-acting local anesthetic contain- 
ing epinephrine to facilitate postop- 
erative pain control and to 
minimizebleeding at the trocar 
sites. 

A 10-mm infraumbilical (verti- 
cal) incision is made sharply 
through the skin. The dissection is 
bluntly carried down through the 
subcutaneous tissue exposing the 
fascia. Retention/retraction sutures 
of 0 polypropylene are placed later- 
ally in the fascia, which is then 
incised. The redus muscle is sepa- 
rated bluntly, the peritoneum is 
opened under direct visualization, 
and a 10-mm blunt tip infraumbili- 
cal (Hasson) cannula is inserted.) 
The stay sutures are secured 
around the infraumbilical cannula 
to hold it in place. The insufflator is 
connected and carbon dioxide is 
introduced at 10 L/min to a maxi-
mum intraperitoned pressure of 15 
mm Hg. The lighted lens with cam-
era attached is inserted inside the 

abdomen to inspect for any unusual 
findings and to ensure that the 
hemiorrhaphy can be performed. 
The lens with camera will be the 
main port for visualization through- 
out the procedure. 

Under direct visualization with 
the camera, two additional trocars 
are placed inside the right and left 
midabdomen, lateral to the redus 
sheath, at or slightly below the level 
of the umbilicus. The trocar 
contralateral to the hemia must be 12 
mm to accommodate the hernia sta- 
pling device. A 5-mmtrocar may be 
used on the ipsilateral side, although 
a 12-mm tr& is much more ver& 
tile, especially if bilateral herniorrha- 
phy is to be performed. The two sec-
ondary trocars or ports are referred 
to as the working cannulas. 

If available, the mechanical cam- 
era holder may now be attached. 
Care should be takennot to damage 
the camera, light cord, or lens. A 
piece of latex (cut from the 
irrigation/aspiration tubing ) may 
be placed over the camera or lens, 
where the holder is attached, to help 
prevent damage from aimping and 
slippage. The camera holder is very 
useful in helping to provide a clear, 
still video picture. 

Figure 2. Cannula placement. A, Infraumbilical cannula 10-mm blunt; B, Right 
(ipsilateral) cannula 12-mm trocar; C, Left (contralateral) cannula 12-mm m a r ;  
and D, Mechanical camera holder. 
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Cooper's ligament, and the hernia 
are also visible.' 

The right direct inguinal hernia 
will be located medial to the medial 
umbilical ligament while the right 
indirect inguinal hernia will be 
located lateral to the inferior epigas- 
tric vessels.' 

It is important to note the close 
proximity of the large vessels and 
cord structures to the hernia. Great 
care must be taken to avoid injury to 

Figure 3. Hernia defect peritoneum these vessels and structures when 
intact. A, Direct hernia site; B, dissecting,stapling, or suturing.' 
Medial umbilical ligament; C, Infe- Surgical ~rocedu&rior epigastric vein and d r y ;  D, 
Spermatic vessels; E, Vas deferens; The right ingumal hernia and sur- 
and F, External iliac vein and artery. rounding structures are carefully 

identified. The use of a 30"-or 45"-
lens m y  provide better visualiza-

Abdominal Inguinal Anatomy . tion. The intestine is displaced from 
Viewing the inguinal anatomy from the pelvis with the use of Trendelen- 
inside the abdomen is quite a con- burg's position. Any adhesions that 
trast from the usual anterior obstruct the view of the hernia site 
approach (Figures 3 and 4). The key will be dissected and the intestine 
landmarks include the following: retracted. Gravity in combination 
the medial umbilical ligament, the with the pneumoperitoneum is all 
inferior epigastric vessels, the sper- that is usually necessary to provide 
matic vessels, and the vas deferens. adequate exposure. A sharp incision 
The external iliac vein and artery, is made in the peritoneum on the 

Figure 4. Pelvic anatomy; right inguinalregion. A, Medial umbilical ligament; B, 
Inferior epigastric vein and artery; C, Internal inguinal ring D, Indirect hernia; 
E, Spermatic vesseIs; F, External iliac vein and artery; G, Vas deferens; H, 
Cooper's ligament; I, Spermatic cord; and J, Direct hernia. 

Figure 5. Hernia defect peritoneum 
dissected. A, Anterior peritoneal flap 
and B, Posterior peritoneal flap. 

right side, using a grasper for con-  
tertraction and scissors with a 
cautery attached. The incision 
extends from the lateral edge of the 
internal ring to the posterior redus 
muscle. The anterior and posterior 
flaps of this incision are developed 
and retracted to reveal the underly- 
ing anatomy? 

Using extreme caution, blunt dis-
section is used to idenhfy the cord 
structures, the margins of the hernia, 
and the inguinal canal (Figure 5). 

A prosthesis of polypropylene 
mesh is inserted to reinforce the wall 
of the inguinal canal and facilitate 
scar formation.' The surgeon deter- 
mines the appropriate size mesh to 
be used and cuts the available piece 
to size. The mesh is rolled (agarette 
fashion), inserted through one of the 
12-mm ports, and pulled into the 
peritoneal cavity with a grasper. The 
mesh is unrolled and positioned 
under the peritoneal flaps, 
completely covering the direct and 
indirest space. The mesh is anchored 
to the underlying fascia (into the rec- 
tris muscle, next to the femoral vein, 
along the iliopubic tract, and adja- 
cent to Cooper's ligament) on all 
sides with the titanium hernia sta- 
ples (Figure 6). External mungrpres-
sure may be used to ensure the sta- 
ples are well seated in the tissue. 
Extreme caution must be used to pro- 
tect the vital structures situated 
nearby? 

Using 3-0chromic sutures, the 
peritoneal flaps are dosed.' The 
suture is shortened to approximately 
one-third its on@ length for easy 
handling inside the abdomen. A run-
ning stitch is used and is tied intra-
corporeally (Figure 7). The intra- 
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Figure 6. Prosthesis placement. A, Polypropylene mesh and Figure7. Closing of the peritoneal flap. A, 3-0 chromic 
suture and B, Running suture line. B, Endoscopic hernia stapler. 

abdominal pressure may be reduced 
slightly to allow the flap edges to 
come together. Covering the mesh 
helps reduce the possibility of adhe- 
sion formation. 

If bilateral herniorrhaphy is to be 
performed, attention is now turned 
to the opposite side. The surgeon 
and first assistant move to the oppo- 
site sides of the table and repeat the 
procedure previously described. 

A final inspection of the opera- 
tive site is performed, the abdomen 
is decompressed by releasing the 
C4,and the ports are removed. The 
puncture wounds are closed with 
interrupted 2-0 uncoated monofila- 
ment polyglactin 910 sutures in the 
fascia1 tissue and 3-0 uncoated 
monofilament polyglactin 910 
sutures in the subcutaneous and 
subcuticular tissue. 

Tincture of benzoin, steri-strips, 
and sterile dressings are applied. 

Postoperative Care 
The patient is taken to the postanes- 
thesia care unit and discharged to 
go home once fully awake, usually 
within 4 to 6 hours. An oral pain 
medication is prescribed for any 
mild discomfort at the puncture 
sites. The surgeon will see the 
patient 1week postoperatively for a 
follow-up. The patient may retum 

to normal activities as desired and 
is generally able to retum to work 
in 1week? 

Very few postoperative compli- 
cations have been observed. The 
most common complication is 
abdominal distention, which dimin-
ishes very quickly.' 

Researchers are currently con- 
ducting long-term studies the 
results of which are optimistically 
awaited. However, the results of 
preliminary studies have been posi- 
tive and show very low recurrence 
rates. The endoscopic ipproach 
seems to be the most modem, least 
invasive way to manage inguinal 
hernias.' A 
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