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Introduction

Inguinal hernia repair is one of the most com-
monly performed elective surgical procedures in the 
world. However, there is no common consensus on 
which surgical technique should be used. Hernia re-
currence, wound infection, scrotal edema, bleeding 
and chronic pain are the complications that disturb 
surgeons in the postoperative period. Many tech-

niques have been described from the first inguinal 
hernia repair until today [1]. After laparoscopic tech-
niques were introduced in surgery, a new era began 
for hernia repair. However, with the emergence of 
minimally invasive approaches to inguinal hernia 
repair, a new discussion has since been started, re-
garding “the best hernia repair” [2].

Laparoscopic techniques offer some advantag-
es, such as less pain, less analgesic requirement, 
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A b s t r a c t

Introduction: Laparoscopic total extraperitoneal (TEP) inguinal hernia repair is an effective and safe method for the 
treatment of inguinal hernia. There are very few studies on regional anesthesia methods in TEP surgery.
Aim: To compare TEP inguinal hernia repair performed when the patient was treated under spinal anesthesia (SA) 
with that performed under general anesthesia (GA).
Material and methods: All total of 80 patients were studied between December 2015 and March 2017. Hyperbaric 
bupivacaine and fentanyl were used for SA, to achieve a sensorial level of T3. Propofol, sevoflurane, rocuronium, 
fentanyl, and tracheal intubation were used for GA. Intraoperative events related to SA, surgical times, intra- and 
postoperative complications, and pain scores were recorded.
Results: The mean operative time in the SA TEP group was 70.2 ±6.7 min, which was significantly longer than the 
mean operative time in the GA TEP group of 67.2 ±6.2 min (p < 0.038). The mean pain scores in the SA TEP group 
were 0.23 ±0.42 at the first hour, 1.83 ±0.64 at 6 h and 1.28 ±0.45 at 24 h. These scores were significantly lower 
than the corresponding scores of 5.18 ±0.84 (p < 0.001), 2.50 ±0.55 (p < 0.001) and 1.58 ±0.55 in the GA TEP group. 
Generally, patients were more satisfied with SA than GA (p < 0.004).
Conclusions: Spinal anesthesia TEP is significantly less painful in the early postoperative period, leading to earlier 
ambulation than GA TEP. Additionally, SA TEP results in significantly less need for analgesics and better patient sat-
isfaction results. SA TEP seems to be a better alternative than the existing GA TEP.
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lower wound infection rate, better cosmetic result 
and early return to work, in the early postopera-
tive period [2, 3]. In 2001, the National Institute for 
Clinical Excellence (NICE) [4] examined more than  
40 randomized controlled trials. It was reported that 
the laparoscopic repair method was much better 
than the open inguinal hernia repair method, be-
cause it was associated with less pain and faster 
recovery [4]. However, the surgery cost is quite high 
compared to open methods. Approximately 15–20% 
of inguinal hernia repairs in the United States are 
performed laparoscopically [5]. Total extraperitone-
al (TEP) inguinal hernia repair is the most preferred 
method among laparoscopic techniques. Contrary to 
other laparoscopic techniques, the abdominal cavity 
is not entered in the TEP technique, and therefore 
complications such as organ injury and postoper-
ative ileus do not develop. However, the disadvan-
tage of the TEP technique is that its learning curve 
is difficult and its consequences depend on the 
surgeon’s experience [6]. Total extraperitoneal is 
conventionally performed under general anesthe-
sia (GA). The reason for this is that GA provides full 
progressive muscle relaxation [7, 8]. However, it has 
recently been reported that TEP has been performed 
under regional anesthesia [9–11]. Conversely, there 
are very few studies comparing regional anesthesia 
and GA. 

Aim

In this study, we compared the advantages and 
disadvantages of GA and spinal anesthesia (SA) in 
TEP operations. 

Material and methods 

This retrospective study was performed at the 
Haseki Training and Research Hospital in Istanbul, 
during December 2015 to March 2017, with two sur-
geons experienced in laparoscopic inguinal surgery. 
We retrospectively analyzed the 80 patients with 
inguinal hernia, who underwent laparoscopic proce-
dures. Patients were divided into 2 groups: the GA 
group and the SA group. Forty patients undergoing 
GA and 40 patients undergoing SA were included in 
this study. Two surgeons performed the procedures 
under GA or SA. Both surgeons had at least 5 years 
of experience in laparoscopic inguinal hernia repair 
methods. The possible surgical methods, such as 
TEP, transabdominal preperitoneal (TAPP) and open 

repair, were explained to the patients preoperative-
ly. They were also informed about the risk of con-
version from the laparoscopic procedure to an open 
technique during surgery. Informed consent forms 
were obtained from all patients before the surgery.

Age, gender, height, weight, body mass index 
(BMI), and comorbid diseases of the patients were 
recorded. Duration of operation, duration of hospi-
talization, postoperative pain levels (visual analog 
score – VAS), and time to enteral feeding were eval-
uated and recorded.

Inclusion criteria for the study were as follows:  
1) age: 18–70 years, both genders, 2) surgery: elec-
tive inguinal hernia. Exclusion criteria for the study 
were as follows: 1) American Society of Anesthesiol-
ogists (ASA) physical health grade > II, 2) age: < 18 or 
> 70 years, 3) body weight > 120 kg, height < 140 cm,  
4) postspinal surgery, spinal deformity, 5) history of 
allergy to study drugs, 6) pregnancy, 7) coagulopa-
thy, 8) neurological disorders, 9) strangled inguinal 
hernia, bilateral inguinal hernia, recurrent inguinal 
hernia. 

The Haseki Training and Research Hospital Ethical 
Committee approved the study (21-June-2017/513).

Preoperative evaluation 

A single-dose prophylaxis, with a combination of 
cefazolin sodium (1,000 mg intravenous (i.v.) Flac, 
Cefazol, Mustafa Nevzat), was given by i.v. infusion. 
All surgical operations were performed by two sur-
geons, and anesthesia techniques were performed 
by two anesthesiologists. Anesthesiologists pro-
vided information about GA and SA to all patients 
included in the study. Moreover, they informed the 
patients about anxiety, shoulder pain and abdominal 
discomfort related to SA. Detailed information about 
hernia surgery and anesthesia techniques were giv-
en to all patients included in the study.

Monitoring and operative data

All patients were monitored closely, by continu-
ous electrocardiography, noninvasive arterial blood 
pressure, heart rate (HR) and peripheral oxygen sat-
uration (SpO2). All these parameters were recorded 
in both groups, after the patients were taken to the 
operating room, for baseline levels during volume 
replacement, prior to surgery (these parameters 
were recorded four times at 2-min intervals). These 
parameters were recorded during the anesthe-
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sia induction in group 1, and after the anesthesia 
procedure in group II. The patients were monitored 
continuously during the surgery and during the 24-h 
period in the hospital room. All sociodemographic 
characteristics, ASA physical status classification, 
comorbidities, length of stay, operation time (time 
from the incision to the last suture) and total time 
(time from anesthesia induction to the postanesthe-
sia care unit (PACU) for the GA group and time from 
spinal puncture to the PACU for the SA group) were 
recorded. In addition, the maximum sensory block 
level was recorded for the SA group. In terms of in-
traoperative evaluations in both groups, hypotension 
was defined as a reduction of > 30% in mean arte-
rial pressure or systolic blood pressure < 90 mm Hg,  
bradycardia was defined as HR < 50 beats/min, and 
hypoxemia was defined as SaO2 < 90%. Side effects, 
such as nausea, vomiting, right shoulder pain, anxi-
ety, and abdominal discomfort, were recorded in the 
SA group.

The pain scores were recorded at the postopera-
tive 1st, 6th, 12th and 24th h. These scores were also 
recorded at the time of discharge, and during the 
follow-up visits, based on VAS: 0 indicating no pain, 
and 10 indicating severe pain. Side effects of SA 
and GA, such as nausea, vomiting, anxiety, shoulder 
pain, headache, and urinary retention, were record-
ed in both groups after the surgery. The patients 
were contacted again at the end of the 3rd month, at 
which time satisfaction was rated from 1 to 5 with 
Likert scale (1 – very satisfied, 2 – quite satisfied,  
3 – neutral, 4 – quite dissatisfied, 5 – very dissatis-
fied). Patient satisfaction was assessed by an inde-
pendent physician. The VAS scores and postopera-
tive adverse effects of the patients were recorded by 
an independent anesthesiologist, who was unaware 
of the patients’ group assignment.

In the SA group, midazolam (0.015–0.030 mg/kg)  
was given to patients with anxiety and fentanyl  
(1–2 μg/kg) was given to patients with shoulder pain 
and abdominal discomfort. Patients who developed 
hypotension were first treated with 250 ml of saline 
solution for 5 min. If patients could not be treated 
with fluid replacement or if the systolic blood pres-
sure was below 90 mm Hg, 5 mg of ephedrine HCl 
was administered. Atropine (0.5 mg) was adminis-
tered by i.v., for the treatment of bradycardia. If VAS 
was ≥ 4 in both groups in the postoperative period, 
50 mg of tramadol was administered i.v. with 100 ml 
of saline solution, for 30 min.

Statistical analysis

SPSS 15.0 for Windows was used for statistical 
analysis. In descriptive statistics, the categorical 
variables were expressed as number and percent-
age and the numerical variables were expressed 
as mean, standard deviation, and median. If the 
numerical variables were normally distributed, Stu-
dent’s t-test was used to compare two independent 
groups. If the numerical variables were not normally 
distributed, the Mann-Whitney U-test was used to 
compare two independent groups. The c2 test was 
used to compare ratios in groups. P < 0.05 was con-
sidered statistically significant.

Surgical technique

The patients were placed in a  30° Trendelen-
burg position and subumbilical incision of skin and 
anterior fascia of the rectus, at the same side as 
the hernia, was performed. The rectus muscle was 
lateralized and a  Covidien Balloon dissector (US 
Medtronic, Parkway, MN) and 10 mm structural bal-
loon were inserted preperitoneally to the symphysis 
pubis. With a 30° optical camera, the balloon was 
insufflated under direct vision, and the extraperito-
neal area was opened. In the midline, a 5-mm trocar 
was inserted at the symphysis pubis. Between this 
and the umbilical trocar, another midline trocar was 
inserted. The extraperitoneal cavity was insufflated 
with CO2 at 10 to 12 mm Hg pressure. The inferi-
or epigastric vessels, symphysis pubis and inferior 
part of the rectus muscle were clarified, using hand 
tools, through 5 mm trocars. The iliopubic tract was 
exposed by dissecting the Cooper ligament, un-
til it reached the femoral vein. The spermatic cord 
was found and the hernia sac was separated from 
the cord and was reduced in indirect hernias, and 
preperitoneal fatty tissue and hernia sac in direct 
hernias. To cover the myopectineal orifice, Hassel-
bach’s area and femoral canal orifice, a 10 × 15 cm 
mesh was located and fixed to the symphysis pubis 
with an absorbable tacker (Covidien fixation device 
or AbsorbaTack, US Medtronic, Parkway, MN). Num-
ber 0 vicryl was used to close the anterior rectus 
fascia, and the skin incision was closed with 4/0 vic-
ryl intracutaneous stitches.

GA: Premedication was not used for any of the 
patients. An i.v. line was established and 10-ml/kg 
Ringer lactate solution was administered for 30 min, 
to prepare the patients for the surgery. 
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In the GA group, anesthesia was performed with 
propofol (2.0–2.5 mg/kg), fentanyl (1 μg/kg) and ro-
curonium (0.6 mg/kg), and then all patients were in-
tubated with an endotracheal tube. All the patients 
were mechanically ventilated in a  controlled mode 
(Vt = 6–8 ml/kg). The respiration frequency was set 
as 32–36 mm Hg end-tidal carbon dioxide (PETCO2). 
Administration of sevoflurane (1.5–2.0%) with the 
inspired oxygen-air fraction (FiO2 = 0.4), was used 
to maintain anesthesia, and rocuronium (0.015 mg/
kg) was administered later, in repetitive doses. The 
residual neuromuscular block was antagonized with 
2.0 to 2.5-mg neostigmine and 1 mg atropine, after 
the surgery. 

SA: In all patients, SA and conscious sedation 
were performed. Before the surgery, 1000 ml of 
Ringer lactate solution infusion was administered 
i.v. to all patients in a routine manner. The SA was 
applied to the patients in a  sitting position. Povi-
done-iodine solution was used to scrub the lumbar 
area. A 27-gauge, 90 mm length spinal needle (Ege-
men model SPPK14067 kit, Turkey) was inserted into 
the subarachnoid space through the L2-L3 interver-
tebral space. Then, 15 mg/3 ml (0.5%) of intrathecal 
bupivacaine HCl (20 mg Bustesin, VEM Pharmaceu-
ticals LP, Istanbul, Turkey) was administered. The pa-

tients were then kept in a supine position for 10 min. 
None of the patients were administered extra local 
anesthetics. Intravenous midazolam (0.05 mg/kg)  
and fentanyl (100 μg) were used for sedation. The 
surgery started after the anesthesia. 

Results 

In 80 patients, a  total of 99 hernia (50 direct; 
49 indirect) were diagnosed. Many of the hernias 
were right-sided, with a rate of 45 (56.25%). There 
were 26 (52%) direct hernias in the SA group and 
24 (48.97%) in the GA group. There were 24 (48%) 
indirect hernias in the SA group and 25 (51.03%) in 
the GA group (Table I).

Patient demographics, i.e. gender, age, weight, 
height, BMI, and ASA scores of both groups, were 
not significantly different (Table I). The mean BMI of 
the patients in the SA group was 24.0 ±2.8 (24.55) 
kg/m2 and 24.0 ±2.7 (24.35) kg/m2 in the GA group 
(p = 0.937). The average age of the patients in the 
SA group was 35.0 ±11.3 (34.5) years and 36.4 ±10.0 
(35) years in the GA group. There was no signifi-
cant difference between the two groups, in terms of 
age or gender (p = 0.553, p = 0.712). In 92.5% of 
the patients, the dissection of the extraperitoneal 
space was graded easily in the SA group; however, 

Table I. Demographic data of patients in both groups

Parameter TEP SA (n = 40) TEP GA (n = 40) P-values

Age [years], mean ± SD (median) 35.0 ±11.3 (34.5) 36.4 ±10.0 (35) 0.553

Gender, n (%): 0.712

Female 3 (7.5) 5 (12.5)

Male 37 (92.5) 35 (87.5)

Weight [kg], mean ± SD (median) 73.4 ±10.2 (75) 73.5 ±9.3 (74.5) 0.991

Height [cm], mean ± SD (median) 173.9 ±6.1 (172) 175.0 ±4.8 (175.5) 0.252

BMI [kg/m2], mean ± SD (median) 24.0 ±2.8 (24.55) 24.0 ±2.7 (24.35) 0.937

ASA, n (%): 0.712

ASA I 35 (87.5) 37 (92.5)

ASA II 5 (12.5) 3 (7.5)

Hernia type, n (%):

Direct hernia 16 (40) 15 (37.5)

Indirect hernia 14 (35) 16 (40)

Direct and indirect hernia 10 (25) 9 (22.5)

SA – spinal anesthesia, GA – general anesthesia.
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it was difficult in 3 patients from the SA group, due 
to a large, indirect hernia sac and a peritoneal tear. 
Space was created adequately, in all patients, by us-
ing telescopic dissection.

In 92.5% of the patients, anatomical delineation 
of the inguinal area was satisfactory; however, it was 
unsatisfactory in 3 patients in the SA group (p = 0.241) 
because of excessive preperitoneal fat (Table II).  
There was no injury in the vas deferens, other cord 
structures, or bladder and no major vascular or bow-
el injury, during dissection or insertion of ports, in 
both groups. The triangle of doom was defined well 
in 92.5% of the patients (in all patients of the GA 
group and 92.5% of patients in the SA group (p = 
0.241)) (Table II). Bleeding was graded as minimal in 
all patients in both groups.

There were no differences in the average opera-
tion time between the groups (p = 0.942). In the GA 
group the operation time was 55.2 ±6.9 (54) min, 
and in the SA group it was 55.5 ±6.7 (54) min. The 
total surgery time was 67.2 ±6.2 (67) min in the GA 
group and 70.2 ±6.7 (69) min in the SA group, which 
was significant (p = 0.038). None of the operations 

were converted into an open operation (Table III). 
The postoperative hospitalization period was 27.5 
±3.1 (27) h in the SA group and 27.4 ±3.8 (27) h in 
the GA group. There was no significant difference in 
the hospitalization period between the groups (p = 
0.474) (Table III).

When intraoperative adverse effects in the SA 
group were examined, it was observed that 6 (15%) 
patients had shoulder pain, 4 (10%) patients devel-
oped anxiety and 8 (20%) patients had abdominal 
discomfort. However, no patients were switched 
from the SA group to the GA group. In 1 (2.5%) pa-
tient, hypotension and nausea/vomiting developed 
after SA. This patient was treated with medication 
before the surgery began (Table IV).

Postoperative nausea vomiting was reported in 
2 (5%) patients in the SA group and in 6 (15%) pa-
tients in the GA group, with no significant difference 
(p = 0.263). Urinary retention was determined in  
4 (10%) patients and headaches in 5 (12.5%) pa-
tients in the SA group and in no patients in the GA 
group, with no significant difference (p = 0.116, p = 
0.055). Shoulder pain was determined in 3 (7.5%) 

Table II. Operation details on TEP in spinal anesthesia (SA) and general anesthesia (GA)

Variable Total (n = 80) SA group TEP (n = 40) GA group TEP (n = 47) P-value

Dissection of extraperi-
toneal space: easy

80 (100%) 37 (92.5%) 40 (100%) 0.241

Anatomical delinea-
tion: satisfactory

80 (100%) 37 (92.5%) 40 (100%) 0.241

Doom triangle: defined 80 (100%) 37 (92.5%) 40(100%) 0.241

Table III. Details (operative and postoperative) 

Parameter SA TEP (n = 40) GA TEP (n = 40) P-value

Total duration [min],  
mean ± SD (median)

70.2 ±6.7 (69) 67.2 ±6.2 (67) 0.038

Surgery duration [min],  
mean ± SD (median)

55.5 ±6.7 (54) 55.2 ±6.9 (54) 0.942

Spinal time [min],  
mean ± SD (median)

16.8 ±3.6 (16) – –

Hospitalization [h],  
mean ± SD (median)

27.5 ±3.1 (27) 27.4 ±3.8 (27) 0.474

Analgesics need [h],  
mean ± SD (median)

5.30 ±0.79 (5.5) 1.08 ±0.27 (1) 0.0001

Patient satisfaction,  
mean ± SD (median)

4.63 ±0.49 (5) 4.15 ±0.77 (4) 0.004

Return to work time [day], 
mean ± SD (median)

7.28 ±0.72 (7) 7.60 ±0.71 (8) 0.032
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patients in the SA group and in 6 (15%) patients in 
the GA group, which was not significantly different 
(p = 0.288; Table V).

The follow-up examinations were scheduled at  
7 days, and at 3, 6, 9, and eventually, 15 months 
(Table VI). The follow-up examinations ranged from  
9 to 15 months (mean value: 12 months). In follow-up 
examinations, seroma formation, infection of wound 
or graft, and recurrence of hernia were recorded.

Seroma was the most common problem at the 
7-day follow-up examinations. There was a  signifi-
cant difference in seroma between the groups (p = 
0.712). Seroma was observed in 5 (12.5%) patients 
in the SA group and in 3 (7.5%) patients in the GA 
group. During the follow-up examinations, 1 (16.6%) 
of these patients required aspiration of seroma. Su-
perficial wound infection was detected in 8 (7.5%) 
patients in the umbilical port site. Superficial surgi-
cal site infection of the umbilical port was detected 
in 3 (7.5%) patients in the SA group and in 5 (12.5%) 
patients in the GA group. No significant difference 
was determined between the groups (p = 0.712). At 

the 1-month follow-up, there were no wounds, mesh 
infections or hernia recurrences. In the GA group, 
a  recurrence was detected in 1 patient, in the GA 
group in 15-months follow-up, with no significant 
difference (p = 1.000; Table VI).

A  significant difference was detected between 
the groups in seroma development (p = 0.762). Ear-
ly in the postoperative period, scrotal edema devel-
oped in 32.5% of the patients (in 7 (17.5%) patients 
in the SA group and in 6 (15%) patients in the GA 
group). No correlation was detected between scro-
tal edema development and age, operation time, or 
the type of hernia, according to the Mann-Whitney 
U-test (p < 0.05; Table VI). 

The pain scores were higher in group I  than in 
group II, after the 1st and 6th h. The pain score at  
0 and 6 h in the GA group was 5.18 ±0.84 and 2.50 
±0.55, respectively, and in the SA group the corre-
sponding scores were 0.23 ±0.42 and 1.83 ±0.64 
(Table VII). The difference between the groups was 
statistically significant (p = 0.001). At the 12th h, 
a significant difference in VAS was determined be-
tween the groups; the mean score was 1.58 ±0.55 
in the GA group and 1.28 ±0.45 in the SA group (p = 
0.011). The GA group patients had higher VAS scores 
(0.75 ±0.59) than those in the SA group (0.68 ±0.47) 
at 24 h postoperatively. The difference between the 
groups was not significant (p = 0.643; Table VII).

At the end of 3 months, the satisfaction of the 
patients was measured with a  Likert scale (1–5). 
Most of the patients in the SA group (4.63 ±0.49) 
had higher satisfaction levels than the GA group 

Table IV. Intraoperative adverse effects

Effect N %

Shoulder pain 6 15

Abdominal discomfort 8 20

Anxiety 4 10

Nausea/vomiting 1 2.5

Hypotension 1 2.5

Table V. Postoperative adverse effects

Effect SA TEP (n = 40) (%) GA TEP (n = 40) (%) P-value

Shoulder pain 3 (7.5) 6 (15) 0.288

Nausea/vomiting 2 (5) 6 (15) 0.263

Urinary retention 4 (10) 0 0.116

Headache 5 (12.5) 0 0.055

Table VI. Postoperative complications

Complication SA TEP (n = 40) (%) GA TEP (n = 40) (%) P-value

Seroma 7 days 5 (12.5) 3 (7.5) 0.712

Testicular/hemiscrotal swelling 7 (17.5) 6 (15) 0.762

Wound infection within 7 days 3 (7.5) 5 (12.5) 0.712

Recurrence (hernia) 0 1 (2.5) 1.000
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(4.15 ±0.77), regarding recovery, pain, and return to 
normal activity. The difference between the groups 
was significant (p = 0.004). The distribution of the 
satisfaction levels of all patients is given in Figure 1.

Discussion

Studies continue to find the best method for 
inguinal hernia repair. Tension-free hernia repair 
(Lichtenstein) was considered to be the best tech-
nique for inguinal hernia repair before laparoscopic 
techniques were introduced to surgery [12]. Ran-
domized clinical trials have shown that TEP provides 
better cosmetic results, less pain, less analgesic re-
quirement and early return to work in the postoper-
ative period compared to open hernia repair [4]. The 
TEP operation has some additional advantages. For 
example, it does not lead to intra-abdominal organ 
injury and adhesion because the abdominal cavity 
is not entered in the TEP technique [13]. Regional 
anesthesia, which is commonly used in open hernia 
repair, is not preferred by surgeons and anesthesiol-
ogists during laparoscopic operations. The reasons 
why surgeons do not prefer it are that patients have 
a fear of needles applied to their waist and request 
complete analgesia, the learning curve and training 
are easier in GA, and the surgeons believe that ad-
equate muscle relaxation cannot be achieved [14].

The TEP and TAPP techniques are used in laparo-
scopic hernia repair operations. Although a wide dis-
section area and a comfortable work environment, 
due to intra-abdominal swelling, exist in the TAPP 
technique, unwanted complications, such as intesti-
nal injury and adherence, can be seen [15, 16]. These 
complications are not observed in the TEP technique 
because the abdominal cavity is not entered. Consid-
ering that the surgery is performed through the extra-
peritoneal space in the TEP technique, there are few 
comparative studies on whether the dissection area 
and viewing distance are sufficient. In a prospective 
randomized trial conducted in 99 cases, by Krishna 

et al., the TAPP and TEP techniques were compared, 
the dissection area and anatomical adequacy were 
assessed from the surgical perspective, and it was 
determined that there was no significant difference 
between the two groups (p = 0.896). The authors 
documented that satisfaction was 100% in the TAPP 
technique but 98.1% in the TEP technique [17]. As 
mentioned above, there is a  widespread concern, 
among surgeons, about whether regional anesthesia 
provides adequate muscle relaxation. Good results 
have been reported in TEP operations performed 
under regional anesthesia, up to now, but there is 
no study about the dissection area and anatomical 
adequacy. In a prospective clinical trial conducted in 
50 cases by Donmez et al. in 2016, it was found that 
adequate muscle relaxation was achieved during the 
TEP operation performed under SA. Also, the cre-
ation of space and adequate muscle relaxation were 
achieved at a rate of 96% in the GA group compared 
to 100% in the SA group, with no significant differ-
ence between the two groups (p = 0.896) [18]. In 
our clinical trial, 40 cases were assessed, for ease 
of dissection, creation of space, dissection of space, 
and adequacy of anatomical planning. Satisfaction 
was assessed by the surgeon. It was observed that 

Table VII. Postoperative pain scoring (VAS)

VAS score SA TEP (n = 40) GA TEP (n = 40) P-value

Post 0 VAS 0.23 ±0.42 (0) 5.18 ±0.84 (5) 0.001

Post 6 VAS 1.83 ±0.64 (2) 2.50 ±0.55 (3) 0.001

Post 12 VAS 1.28 ±0.45 (1) 1.58 ±0.55 (2) 0.011

Post 24 VAS 0.68 ±0.47 (1) 0.75 ±0.59 (1) 0.643

Figure 1. Likert scale evaluation of patient sat-
isfaction. Blue column – SA TEP group (n = 40), 
red column – GA TEP group (n = 40)
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adequate muscle relaxation, which was the concern 
of surgeons, was provided in patients with SA and 
that there was no problem in terms of surgery. These 
parameters were higher in the GA group than the 
SA group. The surgical satisfaction was determined 
exactly. No significant difference was found in these 
parameters, when the two groups were compared 
(the GA group: 100% vs. the SA group: 92.5%; p = 
0.241). However, in the SA group, the hernia sac was 
cut distally in 2 cases, due to an adherent scrotal 
hernia, and the peritoneum was opened in 1 case. 
The intra-abdominal gas was evacuated by Veress 
needle insertion in patients with shoulder pain and 
abdominal discomfort, due to gas escaping into the 
abdominal cavity, and then the operation was com-
pleted by achieving sedation with fentanyl. In the 
GA group, there was no problem in 3 cases in whom 
the peritoneum was opened, in terms of anatomical 
planning, creation of space and dissection.

There are very few studies comparing anesthe-
sia techniques in TEP operations. In the study by 
Donmez et al., the duration of the operation was 
shorter in the GA group but the difference was not 
significant (36.16 min for the GA group vs. 40.16 min 
for the SA group; p = 0.063) [18]. In a prospective 
study performed in 30 cases by Molinelli et al., it 
was found that surgical duration was 55 min (38–78 
min) in TEP operations performed under SA [11]. In 
a prospective study performed in 30 cases by Krish-
na et al., it was found that surgical duration was 
62.13 min in TEP operations performed under GA 
[17]. In a  very comprehensive review, the duration 
of the operation ranged from 55 to 95 min in TEP 
operations, in relation to the experience of the sur-
geons and the number of cases performed [19]. Sim-
ilarly to other studies, in our study, both groups had 
a similar operation duration and there was no signif-
icant difference between the two groups (55.2 min 
for the GA group vs. 55.525 min for the SA group;  
p = 0.942). However, in our study, the total operation 
time was longer in the SA group than the GA group. 
This time was 70.2 ±6.7 (69) min in the SA group 
but 67.2 ±6.2 (67) min in the GA group. There was 
a significant difference between the two groups (p = 
0.038). We believe that the total operation time was 
longer in the SA group because time was required to 
achieve appropriate motor block formation after SA 
was performed.

The development of seroma in the inguinal area, 
after hernia surgery, is an undesirable complication. 

In a  clinical study performed by Lau and Lee, the 
causes of seroma formation were found to be old 
age, large hernia defect, extension of the hernia 
into the scrotum, giant scrotal hernia, and leaving 
the distal hernia sac in place [20]. The same authors 
mentioned that the incidence of seroma in the TEP 
operation was 7.8% in 40 cases. In a retrospective 
study of 44 cases by Vărcuş et al., the incidence 
of seroma in the TEP operation was 2.27% [21]. In 
a  large retrospective study of 783 cases by Reiner 
et al., the incidence of seroma in the TEP operation 
was 4.7% in 37 cases [22]. Our study also supports 
this. Although seroma is more common in patients 
who have a distal hernia sac, due to the inability to 
lower the hernia sac extending to the scrotum, and 
in elderly patients, there was no significant differ-
ence between the two groups, regarding the devel-
opment of seroma. Seroma developed in 5 (12.5%) 
cases in the SA group but in 3 (7.5%) cases in the 
GA group (p = 0.712).

Testicular and hemiscrotal swelling is one of 
the common complications of laparoscopic hernia 
surgery. The most important causes are giant in-
guinal hernia, leaving the distal hernia sac in place, 
scrotal hernia sac, and old age [20, 21]. In another 
study, scrotal swelling in TEP and TAPP operations 
was compared and it was 9.4% in the TEP group 
and 34% in the TAPP group. In a large retrospective 
study by Reiner et al., it was reported to develop in 
23 (2.9%) patients, and it was emphasized that the 
rate of complications decreased with the increasing 
experience of the surgeon. These data for TEP op-
erations usually belong to studies performed under 
GA. Conversely the data on complications related to 
TEP operations performed under SA are limited. In 
a 2016 prospective study, by Donmez et al., scrotal 
edema was detected in 4 (16%) patients in the SA 
group compared to 3 (12%) patients in the GA group, 
and there was no significant difference between the 
two groups [18]. In our study, the rate of testicular 
and hemiscrotal swelling in both groups was similar 
(SA group: 7 (17.5%); GA group: 6 (15%)). There was 
no significant difference between the two groups  
(p = 0.762).

Antibiotic prophylaxis is controversial in the sur-
gical repair of inguinal hernia. Prospective random-
ized controlled trials identified that postoperative in-
fection rates (poor wound healing, mesh infections) 
were 0–8.9% in the absence of antibiotic prophylax-
is, and 0–8.8% in the presence of antibiotic prophy-
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laxis [23]. In a large retrospective study, by Tamme et 
al., involving 5203 TEP operations and 3868 patients 
receiving antibiotic prophylaxis, the wound infection 
rate was determined as 0.08% [24]. In our study, 
a  single preoperative antibiotic dose was given to 
all patients, in both groups. There was no significant 
difference between the two groups (p = 0.712).

It is debatable whether urinary retention is a side 
effect of hernia surgery or a side effect of SA. Some 
studies have suggested that urinary retention is as-
sociated with age and urinary retention is seen more 
often in elderly patients. In the study by Reiner et al.,  
where 783 TEP operations were performed under 
GA, urinary retention was detected in 32 (4.2%) 
patients. Moreover, there was no significant differ-
ence between the genders but urinary retention 
was not observed in women. In this study, the age 
of the patients with urinary retention was found to 
be significantly higher than patients without urinary 
retention [22]. The rate of urinary retention in TEP 
operations performed under SA ranges between  
3.33% and 18.05% [11, 25]. In our study, urinary re-
tention was not observed in the GA group. Although 
all patients with urinary retention in the SA group 
were male, there was no significant difference be-
tween patients with and without urinary retention in 
terms of age and gender. Also, there was no signifi-
cant difference regarding urinary retention between 
the groups (p = 0.116).

The main long-term issue in inguinal hernia op-
erations is recurrence, regardless of open repair or 
laparoscopic repair. There are many studies about 
recurrence rates of both open and laparoscopic tech-
niques [6, 7, 18, 19, 23]. In a large study performed 
in 2086 patients by Belyanski et al., the TEP, TAPP 
and modified Lichtenstein methods were compared 
and there was no significant difference in recur-
rence rates between the methods (TEP 0.42%, TAPP 
1.34%, and modified Lichtenstein 1.27%) [6]. The re-
currence rate of TEP operations performed under SA 
ranges from 0 to 3% [9, 11, 26]. However, in only one 
study comparing SA and GA, Donmez et al. found 
that there was no significant difference in recur-
rence rates between the two groups. In our study, 
while recurrence was detected in 1 patient in the GA 
group, no recurrence was observed in the SA group. 
There was no significant difference in recurrence 
rates between the two groups (p = 1.000). 

One of the key problems faced by anesthesiol-
ogists in laparoscopic surgery performed under SA 

is shoulder tip pain. The exact etiology of shoul-
der tip pain is not known, but the most accepted 
theory is diaphragm irritation. Shoulder tip pain is 
a reflected pain and is therefore difficult to treat for 
anesthesiologists [27–29]. In a  prospective clinical 
trial conducted by Bhatia et al., intrathecal dexme-
detomidine and bupivacaine were compared, to re-
duce shoulder pain in laparoscopic cholecystectomy 
operations performed under SA. The study showed 
that excellent sedation and analgesia were provid-
ed in patients treated with dexmedetomidine and 
that it significantly reduced shoulder pain [30]. In 
the prospective randomized clinical trial of Sung  
et al., where patients underwent SA during the TEP 
operation, patients treated with intrathecal fentan-
yl were compared to a  control group. The authors 
reported that the fentanyl reduced the incidence of 
shoulder pain by 50% and that there was a signifi-
cant difference between the two groups [25]. In our 
study, 6 (15%) patients in the SA group had shoulder 
pain intraoperatively and were treated with fentanyl 
50 mg (i.v.). No patients were switched from SA to 
GA. In the postoperative period, 3 patients in the SA 
group and 6 patients in the GA group had shoulder 
pain and were treated with tramadol 50 mg (i.v.). 
There was no significant difference between the two 
groups concerning postoperative shoulder pain. 

Pain in the early postoperative period, after ingui-
nal hernia operations, is the most common patient 
complaint. Many studies have proven that there 
was less postoperative pain in laparoscopic surgery 
than in open surgery [4]. Krishna et al. emphasized 
that postoperative pain was associated with age, 
gender, fixation with mesh punch, development of 
seroma and scrotal edema, and duration of the op-
eration [17]. In this prospective randomized study, 
pain in the early postoperative period was examined 
in TEP and TAPP techniques. It was found that the 
pain score at the postoperative 1st h was lower in 
TEP technique than TAPP technique (p = 0.0001). 
However, there was no significant difference in pain 
scores at the postoperative 6th hour between the 
two groups (p = 0.108) [17]. In the study by Lau  
et al., age, gender, development of seroma, recurrent 
hernia, type of hernia, bilateral hernia and opera-
tion time were reported effective as factors affect-
ing postoperative pain in patients undergoing a TEP 
operation [31]. In the prospective study by Donmez 
et al., pain scores at the postoperative 1st and 4th h 
were significantly lower in the SA group than in the 
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GA group (p < 0.001, p = 0.02) [18]. Similarly, in our 
study, pain scores at the postoperative 1st, 6th and 
12th h were significantly lower in the SA group than 
the GA group (p < 0.001, p < 0.001 and p = 0.011). In 
light of these results, it can be concluded that pain, 
being less in the SA group, depends on the continua-
tion of the effect of SA.

There are various factors that affect patient satis-
faction. Krishna et al. reported that factors affecting 
patient satisfaction in comparing the TEP and TAPP 
techniques were VAS scores, the length of hospital 
stay, and development of seroma and scrotal swell-
ing. In this study, the authors used a verbal rating 
scale (0–3) at the end of the 3rd month and found 
that patient satisfaction was higher in the TEP tech-
nique (p = 0.002) [17]. It is necessary to add intraop-
erative adverse effects, as reasons that affect patient 
satisfaction, in TEP operations performed under SA. 
Patients feel less pain because SA would continue 
during the first postoperative hours in the SA group. 
Thus, patient satisfaction increases. In our study, pa-
tient satisfaction was higher in the SA group than 
the GA group. This difference was significant (4.63 
±0.49 vs. 4.15 ±0.77, p = 0.004).

As a  result, contrary to surgeons’ concerns, ad-
equate muscle relaxation can be achieved in TEP 
operations performed under SA. The groin area can 
be dissected in a relaxed way, providing appropriate 
anatomical space and a better viewing distance and 
dissection area for surgeons. However, when the 
peritoneum is opened, in giant scrotal hernia and re-
current hernia cases and in cases where the hernia 
sac cannot be separated from the cord, the patient 
feels pain, due to gas escaping into the abdominal 
cavity. Therefore, patients should be sedated. Spinal 
anesthesia is superior in terms of hypotension, vom-
iting, and pain development in the early postoper-
ative period, when compared with GA. Another ad-
vantage of SA is that patients can follow the surgery 
on the monitor because they are awake.

Conclusions

Total extraperitoneal surgery performed under 
SA provides adequate muscle relaxation and a suit-
able work environment, as seen under GA. It also 
protects the patient from possible risks of GA. In 
light of the results obtained in our study, TEP oper-
ations performed under SA are safe, effective and 
satisfactory in terms of patient comfort.
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