Open 3-step local anesthesia technique is a more
applicable method as compared with spinal anesthesia in
inguinofemoral hernia repair
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Inguinal hernia repair is one of the most commonly
performed operations worldwide. In 1996, 756,000
groin hernias (730,000 inguinal and 26,000 femoral)
were repaired in America, and every year, approximately
80,000 inguinal hernia repairs are performed in the
United Kingdom."”* Overall, general, local, spinal,
epidural, and, less than these techniques, paravertebral
nerve blocks are utilized in hernia repair."® However,
there is no common consensus among surgeons
regarding the best choice of anesthesia for this sort
of operation. Several retrospective and randomized
controlled trials have shown that local anesthesia (LA)
provides the best clinical and economical benefits
to patients.>* The spinal anesthesia technique (SA)
has also been one of the choices for inguinal hernia
repair. The common complications of SA are postural
puncture headache, urinary retention, transient
neurologic syndrome, bradycardia, and cardiac arrest.?
The achievement of any operation under LA requires a
surgeon being aware of the anatomy of the region where
the anesthesia is applied. Although the deep inguinal
ring is an important landmark regarding anatomy of
the inguinal canal, there is no uniformity on its exact
surface marking in the standard textbooks of anatomy
or surgery.”® This may be explained by anatomical
diversities. Therefore, precise knowledge of the regional
anatomy is essential for accurate clinical diagnosis and
correct technical management of surgical disorders. In
inguinal hernia repair, there is a possibility of failure
to induce anesthesia even if the anesthetic agent is
administered through the same locations several times.
The aim of this study was to compare the effects of SA
with those of the open 3-step local anesthesia technique

(TSLA) under visual control.

Methods. Between January 2005 and August
2006, 55 patients undergoing groin hernia repair

with either TSLA or SA in the General Surgical Unit
of Ardahan Military Hospital, Ardahan, Turkey were
screened. All patients received written information on
the operations and gave verbal consent to participate.
This retrospective study was ethically approved by the
local ethics committee. Exclusion criteria were set as
hernia recurrence, patient refusal, allergic reaction
history, previous vaso-vagal episode, or fainting during
LA, incooperability caused by psychiatric disorder or
language barriers. The data collection was performed via
retrospective case note review. Patient characteristics in
addition to preoperativeand postoperative measurements
(age, body mass index, Nyhus classification, American
Society of Anesthesiologists classification, operation
type, operation time, complications) were recorded.
Prior to discharge, average pain, and nausea during the
postoperative hospital stay was evaluated with the visual
analogue scale (VAS), and scored as 1=no pain or nausea
to 10=most severe. Rest pain scores (patients at rest) at
the eighth and twenty-fourth hours were recorded, and
intraoperative and postoperative complications were
also documented.

Open three-step local anesthesia method. Following
preoperative preparation of the surgical area, local
anesthesia was applied by the surgeon with a 50:50
mixtureofprilocaineand 0.5% bupivacaineinaccordance
with the local infiltration technique described by Amid
and colleagues.” The stages of the TSLA technique
involves (1) skin anesthesia in the line of the incision,
(2) blockage of the nerve supplies to the deeper tissues,
and (3) anesthesia of the parietal peritoneum of the
hernia. Step 1: Skin anesthesia in the line of the incision.
After skin disinfection with the antiseptic solution, a
skin wheal was raised longer than the intended incision
under LA. Then, a skin incision was made 2 to 3 cm
above and parallel to Pouparts ligament® (Figure 1).
Step 2: Blockage of the nerve supply to the deeper tissues.

Figure 1 - Injection of the local anesthetic solution to the skin and subcutaneous tissues showing a) skin, and b) fascia.
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Figure 2 - Injection of the local anesthetic solution into the external
oblique aponeurosis to anesthetize the ilioinguinal and
iliochypogastric nerves.

Figure 3 - Additional local anesthetic might be injected into the
peritoneal area.

Iliohypogastric and ilioinguinal nerves (T12 and L1)
innerve thelowerabdomen. The LA solution was injected
into the external oblique aponeurosis for blocking of the
ilioinguinal and iliohypogastric nerves (Figures 1 & 2).
In this region, iliochypogastric and ilioinguinal nerves
lie under the external oblique fascia.®® After a small
incision was made through the external oblique fascia,
the ilioinguinal nerve was elevated from the fibers of
the cremaster muscle and sharply freed along its course.
It extends into the medial side of the external inguinal
ring. Then, the iliohypogastric nerve was seen in this
step. The anesthetic solution might be injected near the
root of this nerve if it is necessary. Catching or cutting
the ilioinguinal and iliohypogastric nerve were avoided.
The LA solution might also be injected into the base of
the inguinal cord at the deep ring, since blocking these
nerves decreases the sensitivity of the pubic tubercle and
Cooper’s ligament to painful stimuli. If deep sutures
were placed in Cooper’s ligament or pubic tubercle,
injection of the anesthetic solution was crucial.” The

hernia sac was seen as a definite white membrane. Szep
3: Anesthesia of the parietal peritoneum of the hernia. The
sac was freed. In this step, the patient might be feeling
pain and nausea. The parietal peritoneum is supplied by
somatic nerves. The discomfort elicited was the visceral
type of pain when undue traction was exerted upon
the cord.” In this step, additional LA might be injected
into this peritoneal area (Figure 3). Following that,
hernia repair might be accomplished with any chosen
technique.

Spinal anesthesia method. In the SA group,
the induction of anesthesia was performed by the
administration of 3 ml of 0.5% bupivacaine using a
pencil point 25 gauge spinal needle through the L3-L4
intervertebral space in the lateral decubitus position,
while the patient was lying on the same side as the
hernia.

Variables such as age, operation time, and VAS values
were compared with the student t test. P-values less
than 0.05 were judged to be significant. The Statistical
Package for Social Sciences version 16 (SPSS Inc,
Chicago, Illinois, USA) was used for statistical tests.

Results. Patient characteristics are shown in
Table 1. There were no intraoperative complications.
With respect to patient age, there was no significant
difference between both groups (p=0.8006). Patients’
body mass indexes (BMI’s) were evaluated and no
significant difference was found between both groups.
All patients were ASA 1. Regarding hernia types based
on the Nyhus classification, 13 patients were type 2,

Table 1 - Patient characteristics of the 2 groups.

Characteristics TSLA group SA group
(n=16) (n=39)
Age (mean+SD) 21.31£1.74 21.15+£2.78
(p=0.806)

Body mass index

Normal (<25) 13 34

Overweight (25-30) 3 5
ASA

I 16 39

1I 0 0

I 0 0
Hernia type (Nyhus classification)

I 0 0

1I 13 32

1IA 2 4

1I1B 1 3

1IC 0 0

v 0 0
Operation type (mesh/without mesh) 719 27/12
Operation time (min) (Mean+SD) 61+9 58+14

(p=0.421)

Preoperative preparation time (min) 0 24.56+8.85

(mean+SD)

TSLA - 3-step local anesthesia, SA - spinal anesthesia,
ASA - American Society of Anesthesiologists
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Table 2 - Visual pain scores of the 2 groups.

Pain scores TSLA group SA group P-value
(n=16) (n=39)

Pain score at rest (8 2.93+0.77 2.55+0.68 0.096

hours) (mean+SD)

Pain score at rest (24 1.37+0.5 1.42+0.5 0.760

hours) (mean+SD)

TSLA - 3-step local anesthesia, SA - spinal anesthesia

Table 3 - Operative and postoperative problems in the
patients of the 2 groups.

Problems TSLA group SA group
(n=16) (n=39)
Fatigue (8h/24h) 1/0 711
Headache 0 3
Nausea 0 2
Voiding problem 0 5
Bleeding 0 0

TSLA - 3-step local anesthesia, SA - spinal anesthesia

2 patients were type 3A, and one was type 3B in the
LA group. Using TSLA, hernias of 7 patients were
repaired applying mesh patches, and patchless repair
was conducted in 9 patients. In the SA group, hernias
of 27 patients were repaired using mesh patches and
patchless repair was conducted in 12 patients. There
was no significant difference between both groups in
terms of operation time (p=0.421). While preoperative
preparation time was not necessary for the induction of
anesthesia in the TSLA method, a preparation time of
24.56+8.85 minutes was required for SA preoperatively
(Table 1). The evaluation of the VAS scores of both
groups yielded no significant differences between eighth
and twenty-fourth hours (Table 2). The postoperative
complications in both groups are shown in Table 3.

Discussion. Inguinal hernia repair is one of the
most commonly performed operations all over the
world. Various types of anesthesia such as general, local,
or SA are utilized in this operation. In adults, LA for
hernia repair has been widely used with or without
sedation around the world for the past 50 years.'*"
The choice of anesthesia is influenced by the patient
preferences and needs.*"> In the present study, the
patients undergoing inguinal hernia repair with either
SA or TSLA techniques were evaluated and the latter
described.

All these anesthetic techniques aim to provide patient
safety, good operating conditions, and timely discharge.*
Most of the randomized and retrospective trials on
inguinal hernia repair have shown the superiority of LA
over GA in terms of reduced postoperative pain, earlier
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mobilization, fewer urinary problems, higher day case
rates, and greater patient satisfaction.'>' The LA was
reported to provide the best clinical and economical
benefits to patients.* Local anesthetic avoids the risks
of GA,' and enables faster induction. Therefore, the
interval between the operations in the operating theatre
is shortened.'>'* While there was no need for pre-op time
for TSLA, the induction of SA required an additional 23
minutes on average in the present study. This represents
an additional time loss for the surgeons during daily
activities. Furthermore, shortening of operating theater
occupation time could improve the overall performance
of the healthcare facility.*'” The TSLA imposes a gentle
technique because the patient is only interested in a
painless operation at this stage. The idea of walking
out of the operating theater boosts patient’s morale
preoperatively, and has a great impact on short hospital
stay.’®!” A conscious patient can be asked to cough
to identify an evasive hernia or to test a repair in the
operating room.>'* The cost of LA for inguinal hernia
repair is cheaper than GA."** Immediate postoperative
complications are fewer with the questionable exception
of discomfort experienced in the first 24 hours.!*!®1
In addition, cardiovascular instability, and urinary
retention in the postoperative period occur at very
low rates.>'”?° In a large multicenter randomized trial
with 616 patients comparing LA with regional or GA
in Sweden, LA was shown to be associated with less
pain in the early postoperative period, less urinary
retention, and shorter duration of hospital stay than
those with regional or GA." In accordance with the
results from another large-scale study on LA, no case
of urinary retention was reported.'® More frequent rates
of unrestricted fluid load after spinal and GA have been
reported.”’ Troublesome clinical issues with neuraxial
block include the possibility of postdural puncture
headache, urinary retention, transient neurologic
syndrome, and profound bradycardia or cardiac arrest.?
In the present study, no statistical differences regarding
the VAS scores were found between the 8 and 24-
hour values parallel to the above-mentioned findings.
Moreover, there were more postoperative complications
among the SA group.

The location of the deep inguinal ring is of
importance in the context of inguinal hernias, and it
changes during the development of the inguinal canal.
A preliminary survey of surgeons revealed confusion of
the anatomy of the inguinal region.? Similarly, a review
of the literature demonstrated conflicting opinions
regarding the surface landmark of the deep inguinal
ring.”> The TSLA technique consists of iliohypogastric,
ilioinguinal, and genito-femoral nerve blocks, and
incision line anesthetic infiltration.”® These nerves arise
from the lumbar plexus and are situated above and
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lateral to the cord.” A conversion rate from LA to GA
anesthesia of around 2.5% has been reported, even in
specialized hernia centers.’*** If these nerves are not
seen or not found in the anatomical landmark-assisted
method, anesthesia cannot be introduced every time, or
itis assumed that it will produce an insufficient analgesic
effect. Moreover, the possible overuse and toxicity of LA
may lead to the reluctance of application of LA in hernia
surgery.>®*? Since the anatomic landmarks are used in
the LA technique, identification of these locations and
administration of anesthetic substance at the right spots
are necessary. However, there is always a possibility of
missing the exact locations of these nerves. In the TSLA
technique, ilioinguinal and iliohypogastrical blocks
minimized anesthetic reuse in particular. With this
technique, all nerves are seen and blockage is provided
under control. Particularly in growing adolescents and
morbid obese patients, the location of the nerves may
not be accurately found. When the administration of
the anesthetic substance to the nerves is not possible,
anesthesia cannot be induced.!***?% In the employed
TSLA technique, these problems are eliminated by
ensuring open anesthesia, and this technique seems to
be more useful than both LA and SA.

The limitations of this study were exclusion of the
older age group, patients with additional systemic
diseases, and limited number of patients.

In conclusion, except for the negative factors such as
patient refusal, allergic reaction history, previous vaso-
vagal episode, or fainting during LA, incooperability
caused by psychiatric disorder or language barriers, the
results of the present study seem to indicate that the
open TSLA is a safe, effective, and appropriate anesthetic
technique in the adult age group. Moreover, anterior
mesh repair can be safely and effectively performed
under TSLA. In the present study, the standard LA
procedure was modified to establish a more applicable
anesthesia technique for inguinal hernia repair. Its
application and outcome were compared in a non-
randomized retrospective evaluation based on case file
data collection in a limited number of cases. However,
there is a need for further prospective randomized
studies that include a higher number of patients.

References

1. Sanjay B, Woodward A. Inguinal hernia repair: local or general
anaesthesia? Ann R Coll Surg Engl 2007; 89: 497-503.

2. Amado WJ. Anesthesia for groin hernia surgery. Surg Clin
North Am 2003; 83: 1065-1077.

3. Ozgiin H, Kurt MN, Kurt I, Cevikel MH. Comparison of local,
spinal, and general anaesthesia for inguinal herniorrhaphy. Fur
J Surg 2002; 168: 455-459.

4. Osifo O, Amusan TI. Outcomes of giant inguinoscrotal hernia
repair with local lidocaine anesthesia. Saudi Med J 2010; 31:
53-58.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Koliyadan SV, Narayan G, Balasekran P. Surface marking of the

deep inguinal ring. Clin Anat 2004; 17: 554-557.

. Conaghan B, Hassanally D, Griffin M, Clark CI. Where exactly

is the deep inguinal ring in patients with inguinal hernias? Surg
Radiol Anat 2004; 26: 198-201

. Amid PK, Shulman AG, Lichtenstein IL. Local anesthesia for

inguinal hernia repair step-by-step procedure. Ann Surg 1994;
220:735-737.

. Zollinger RM. Repair of Indirect Inguinal Hernia. In: Zollinger

RM, editor. Zollinger’s Atlas of Surgical Operations. 8th edition.
New York: McGraw-Hill; 2003. p. 412-419.

. Donati M, Brancato G, Donati A. Open incisional hernia repair

under local anaesthesia. Acta Chir Belg 2010; 110: 45-50.
Olsha O, Feldman A, Odenheimer DB, Frankel D. Local
anesthesia for inguinal hernia repair in adolescents. Hernia
2007; 11: 497-450.

Yalcin S, Ergul E. A single-surgeon, single-institute experience
of 115 Lichtenstein hernia repairs under local anesthesia. Bratis/
Lek Listy 2009; 110: 43-44.

Shouldice EB. The Shouldice repair for groin hernias. Surg Clin
North Am 2003; 83: 1163-1187.

Nordin B Hernell H, Unosson M, Gunnarsson U, Nilsson
E. Type of anaesthesia and patient acceptance in groin hernia
repair: a multicentrerandomised trial. Hernia 2004; 8: 220-
225.

Reece-Smith AM, Maggio AQ, Tang TY, Walsh SR. Local
anaesthetic vs. general anaesthetic for inguinal hernia repair:
systematic review and meta-analysis. Inz J Clin Pract 2009; 63:
1739-1742.

Nordin P, Zetterstrom H, Gunnarsson U, Nilsson E. Local,
regional, or general anaesthesia in groin hernia repair:
multicentrerandomised trial. Lancet 2003; 362: 853-858.

Gao JS, Wang ZJ], Zhao B, Ma SZ, Pang GY, Na DM, et al.
Inguinal hernia repair with tension-free hernioplasty under
local anesthesia. Saudi Med ] 2009; 30: 534-536.

Li S, Coloma M, White PF, Watcha ME Chiu JW, Li H, et al.
Comparison of the costs and recovery profiles of three anesthetic
techniques for ambulatory anorectal surgery. Anesthesiology
2000; 93: 1225-1230.

Nordin P, Zetterstrom H, Carlsson P Nilsson E. Cost-
effectiveness analysis of local, regional and general anaesthesia
for inguinal hernia repair using data from a randomized clinical
trial. Br J Surg 2007; 94: 500-505.

Raeder J. Best anesthetic method for inguinal hernia repair?
Acta Anaesthesiol Scand 2005; 49: 131-132.

Song D, Greilich NB, White PF, Watcha MF, Tongier WK.
Recovery profiles and costs of anesthesia for outpatient unilateral
inguinal herniorrhaphy. Anesth Analg 2000; 91: 876-881.
Jensen B Mikkelsen T, Kehlet H. Postherniorrhaphy urinary
retention--effect of local, regional, and general anesthesia: a
review. Reg Anesth Pain Med 2002; 27: 612-617.

Sanjay P, Reid TD, Bowrey DJ, Woodward A. Defining the
position of deep inguinal ring in patients with indirect inguinal
hernias. Surg Radiol Anat 2006; 28: 121-124.

Avisse C, Delattre JE Flament JB.The inguinal rings. Surg Clin
North Am 2000; 80: 49-69.

Farrakha M, Shyam V, Bebars GA, Yacoub M, Bindu K, Kolli S.
Ambulatory inguinal hernia repair with prolene hernia system
(PHS). Hernia 2006; 10: 2-6.

Hair A, Duffy K, McLean J, Taylor S, Smith H, Walker A, et
al. Groin hernia repair in Scotland. Br J Surg 2000; 87: 1722-
1726.

Bay-Nielsen M, Kehlet H, Strand L, Malmstrom J, Andersen
FH, Wara D, et al. Quality assessment of 26,304 herniorrhaphies
in Denmark: a prospective nationwide study. Lancet 2001; 358:
1124-1128.

Saudi Med J 2011; Vol. 32 (2) 151

WWW.Smj.org.sa



