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Laparoscopic totally extraperitoneal repair without
suprapubic port: comparison with conventional totally
extraperitoneal repair

Ki-Hwak Kwon, Byung-Ho Son, Won-Kon Han

Department of Surgery, Kangbuk Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: We have treated 24 patients through laparoscopic totally extraperitoneal (TEP) repair without suprapubic port by
using reliability and reducing the invasiveness of two surgery. This study is aimed to assess the safety and feasibility of the
TEP repair without suprapubic port compared to conventional TEP repair. Methods: From September 2007 to 11 May 2010,
we compared two groups that suffer from inguinal hernias. One is comprised of 24 patients who were treated without supra-
pubic port laparoscopic totally extraperitoneal repair (Group A), and the other is comprised of 100 patients who were treated
with conventional laparoscopic totally extraperitoneal repair (Group B). Data regarding patient demographics (sex, age, site
of hernia, and the type of hernia), operating time, postoperative hospital stay, the use of analgesics, and complications were
prospectively collected. Results: There was no significant difference noted between two groups in relation to sex, age, site,
and the type of hernia. The mean operating time and postoperative hospital stay was longer for the Group B (62.9 minutes,
3.55 days) than for the Group A (59.0 minutes, 2.54 days) (P = 0.389, P < 0.001). Postoperative urinary retention, seroma,
wound infection were respectively 4.2%, 8.3%, 0% in Group A, and 12.0%, 8.0%, 7% in group B. There was difference between
the two groups, but not statistical significance. Group B used more analgesics than Group A (0.33 vs. 0.48), but it wasn’t sig-
nificant statistically (P = 0.234). Conclusion: Although prospective randomized studies with long-term follow-up evaluation
are needed to confirm our study between laparoscopic totally extraperitoneal repair without suprapubic-port and conven-
tional laparoscopic totally extraperitoneal repair, our method have some advantages in postoperative pain, urinary retention,
operating time, postoperative hospital stay, and cosmetic effect.
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INTRODUCTION roscopic repair of a inguinal hernia was initiated from the
early 1990s, and recently, totally extraperitoneal (TEP) in-

Inguinal herniorrhaphy is one of surgeries that have guinal herniorrhaphy has been applied worldwide.
been performed most frequently in the department of Several studies have reported that pain after surgery is
surgery. Since Bassini described a method in 1887, numer- less, the recovery period is short, and mortality rate is low
ous surgical methods have been introduced [1]. The lapa- [2-6]. Particularly, with the increase of interests from the
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aspect of esthetics and the improvement of minimal in-
vasive surgery, after 2009, single incision laparoscopic to-
tally extraperitoneal inguinal herniorrhaphy has been re-
ported continuously [7-9]. However, in single incision lap-
aroscopic totally extraperitoneal inguinal herniorrhaphy,
periumbilical skin incision reaches 25 to 45 mm. However,
in single incision laparoscopic totally extraperitoneal in-
guinal herniorrhaphy, periumbilical skin incision reaches
25 to 45 mm. Consequently, the possibility of hernia
through the incision area [8,9], the crowding phenomenon
and collision due to small surgical spaces [9], requirement
of additional surgical instruments, and prolonged oper-
ation time, etc. have been pointed out to be problems. In
conventional laparoscopic inguinal herniorrhaphy, sig-
nificantly high urinary retention in comparison with open
abdominal herniorrhaphy has been reported [10,11].
Therefore, we applied single incision laparoscopic in-
guinal herniorrhaphy but the length of periumbilical skin
incision was limited to 15 mm, and by placing an addi-
tional trocar in the area below the umbilicus by 5 cm, the
TEP procedure without using supurapubic trocars was
attempted. We examined whether the operation time of
our procedure was different from conventional proce-
dures, and postsurgical short-term outcomes and clinical

features were compared and analyzed.

Selected from the entire 141 patients who were diag-
nosed as inguinal hernia, admitted to the department of
surgery, and received inguinal herniorrhaphy from
September 2007 to May 2010, the subjects were 24 patients
who received laparoscopic TEP repair without suprapubic
port (Group A) and 100 patients who received conven-
tional laparoscopic TEP repair (Group B). Based on medi-
cal records and telephone interviews, the data on oper-
ation time, the hospitalization period after surgery, the
dose of administered analgesics, postsurgical pain, and
complications were collected, compared, and analyzed.
Follow-up observation periods were average 19 months

(range, 4 to 35 months). For the reduction of the errors on
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operation time and the pain level, 17 cases who received
bilateral herniorrhaphy were excluded. For statistical
analysis, chi-square test and t-test were applied. Cases
with P value lower than 0.05 were considered to be statisti-

cally significant.

General anesthesia was performed on the entire cases.
In the supine position, a skin transverse incision approx-
imately 15 mm in length including the umbilicus was
made in the area immediately below the umbilicus, and
the anterior rectus sheath of rectus abdominis muscle was
opened. Using a balloon trocar (Spacemaker, Autosuture,
Norwalk, CT, USA), the extraperitoneal space was
secured. A 10 mm 30° laparoscope was inserted, and while
assessing macroscopically the balloon was expanded
slowly, and the balloon was broken and removed. 20 mL
air was added to a trocar, CO, gas was added until it reach-
es 12 mmHg, and a 10 mm 30° laparoscope was inserted. In
the area immediately above the symphysis pubis, a 5 mm
trocar was inserted, and in the area between the insertion
site of laparoscope and the insertion site of 5 mm trocar,
another 5 mm trocar was inserted. In the medial side, to the
midline and the symphysis pubis, in the lateral side, to the
anterior superior iliac spine, in the inferior area, from the
area below the Cooper’s ligaments to the psoas muscle,
and in the anterior area, the rectus abdominis muscle was
exposed sufficiently. The hernia sac was assessed, and af-
ter reduction, the posterior wall was strengthened by the
use of commercialized polyester mesh 6 x 4 inch in size
(Parietex, Sofradim, Formans, France). The mesh was
fixed to the vicinity of the inferior epigastric artery using
one Tacker (Autosuture), and the vicinity of the Cooper’s
ligament was fixed by the use of the Tissel (Baxter AG,
Vienna, Austria). For direct hernia cases, the transversalis
fascia was fixed to the Cooper’s ligament using 1-2 Tacker
(Autosuture) and the Tissel. The mesh was spread suffi-
ciently, CO, gas was blocked, and the gas was released
slowly through the trocar placed in the suprapubic area,
and the trocar was removed while assessing that the artifi-
cial mesh maintained the spread state until the gas was re-

leased completely.
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The method identical to conventional laparoscopic TEP
herniorrhaphy was applied until the breaking and re-
moval of balloon. Afterward, a wound tractor (Utractor,
Yoohan Medical, Daegu, Korea) was inserted to the poste-
rior area of the rectus abdomionin muscle. The indicis fin-
ger and the 5th finger of surgical glove were cut, two 5 mm
trocars were inserted, fixed with silk to prevent the leak-
age of air, and fixed to the wound tractor (Fig. 1). Through
the 5 mm trocar, a 5 mm 30° laparoscope (Endoeye,
Olympus, Tokyo, Japan) was inserted, an additional 5 mm
trocar was inserted to the area between the wound tractor
and the symphysis pubis, and the reduction of the hernia
sac was performed by the method identical to conven-
tional TEP herniorrhaphy. The surgical glove was re-
moved from the wound tractor temporarily, a polyester
mesh 6 x 4 inch in size was inserted to the extraperitoneal
space, and the surgical glove was fixed agin to the wound
tractor. After fixing the mesh by the method identical to
conventional TEP herniorrhaphy, the trocars, surgical

glove and wound tractor were removed.

Of the entire subjects 124 patients, the male was 90.3%,

the female was 9.7%, and the ratio of indirect inguinal her-

Image of port insertion state.
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nia was higher (66.9%). The gender, average age, site and
type of inguinal hernia of the Group A and the Group B
were not significantly different (Table 1). In regard to asso-
ciated diseases, the underlying disease of 24 Group A pa-
tients was that diabetes was 3 patients, hypertension was 5
patients, and prostatic hyperplasia under medication was
2 patients. Of 100 Group B patients, diabetes was 7 pa-
tients, hypertension was 23 patients, and prostatic hyper-
plasia was 7 patients. A significant difference between the

two groups was not detected.

The operation time of the Group A was average 59.0 +
16.2 minutes, and it was shorter than 62.9 + 20.6 minutes of
the Group B. Nonetheless, the difference was not statisti-
cally significant (P = 0.389). The hospitalization period af-
ter surgery of the Group A was average 2.54 + 0.65 days,
and it was statistically significantly shorter than 3.55 +0.97
days of the Group B (P < 0.001). The pain immediately af-
ter surgery was evaluated by the number of the admin-
istration of analgesics during the hospitalization period.
The number of the administration of analgesics was com-
pared, and it was observed that the group A was average
0.33 times, and the Group B was average 0.48 times.
Analgesics were used less frequently in the Group A,
nonetheless, a statistically significant difference was not
shown (Table 2).

Clinical characteristics of patients

Group A Group B
(n= 54) (n= 1p00) P-value
Gender 1.000
Male 22 (91.7) 90 (90.0)
Female 2(8.3) 10 (10.0)
Mean age (range, yr) 54.6 (19-83)  57.0 (22-88) 0.499
Type of hernia 0.052
Direct 3(12.5) 32(32.0)
Indirect 21 (87.5) 62 (62.0)
Combined 0(0) 6 (6.0)
Direction of hernia 1.000
Right 14 (58.3) 57 (57.0)
Left 10 (41.7) 43 (43.0)

Values are presented as number (%) or mean age (range).
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Clinical outcomes of patients

Group A Group B P-value

Operation time (min) 59.0+162  62.9+20.6 0.389
Postoperative hospital 254+0.65 355+0.86 <0.001
stay (days)

No. of analgesic injection 8 (0.33) 48 (0.48) 0.234
Urinary retention 1(4.2) 12 (12.0) 0.460
Seroma 2(8.3) 8 (8.0) 1.000
Wound infection 0(0.0) 7 (7.0) 0.344

Values are presented as mean + SD or number (%).

As postsurgical complications, urinary retention, post-
surgical fluid retention, wound infection, and bladder per-
foration were assessed. Regarding urinary retention, in
the Group A, it was developed in 4.2% after surgery, and in
the Group B, urinary retention was detected in 12%. The
difference between the two groups was 7.8%, however, it
was not statistically significant (P = 0.460). In regard to
body fluid retention after surgery, it was 8.3% in the Group
A and 8.0% in the Group B. Wound infection of the Group
A was 0% and the Group B was 7.0%. Both were not stat-
istically significant. (P=1.000, P = 0.344) (Table 2). Bladder
perforation was detected in 1 case of the Group B during
the dissection of hernia sac, and after suturing, it was

healed by conservative treatments.

According to the definition of the International Associa-
tion of the study of Pain, chronic pain was defined as pain
persistent for longer than 3 months [12]. The level of pain
was defined as the pain at the level that impairs routine life
and thus the administration of analgesics is required.
During the average 23 months follow-up observation peri-
od, 1 patient each of the Group A and the Group B pre-
sented with chronic pain. It was determined to be chronic
pain in the Tacker fixation area, and after conservative
treatments, symptoms were improved. The recurrence of
inguinal hernia after surgery was not observed in both

groups during the follow-up observation period.
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For the treatment of inguinal hernia, numerous studies
and attempts have been made for a long time, and nowa-
days, several surgical procedures have been performed.
Inguinal herniorrhaphy was established by Bassini in 1887
[1]. Afterward, Lichtenstein and Shore performed note-
nsion herniorrhaphy using the Marlex mesh made of poly-
propylene and polyethylene in 1989, and afterward, the
procedure has been used as the representative surgical
method of herniorrhaphy [13,14]. In 1993, Ger et al. [15]
performed laparoscopic inguinal herniorrhaphy on dogs,
and afterward, diverse surgical methods using caps or
meshes have been reported [16]. In regard to laparoscopic
inguinal herniorrhaphy, transabdominal totally peri-
toneal herniorrhaphy that has been performed by Arregui
et al. [17] for the first time in 1992 and totally ex-
traperitoneal herniorrhaphy performed in 1993 by
McKernan and Laws [18] for the first time have been per-
formed worldwide.

The advantages of laparoscopic inguinal herniorrhaphy
are that postsurgical pain is less severe, the recovery peri-
od is short, and thus the early return to routine life is
possible. In addition, since it is performed within tissues
that were not dissected previously, recurrent hernia could
be repaired readily, bilateral hernia could be repaired by a
single surgery, the ligation of the uppermost hernia sac is
possible, and esthetics are good [2-6,19]. Nevertheless, it
requires general anesthesia, and although the results vary
depending on reports, the mortality rate, surgical cost,
and the incidence of urinary retention after surgery have
been reported to be higher than open abdominal inguinal
herniorrhaphy [11,12,20,21].

Recently, with the increased interests on the esthetic as-
pect and the improvement of minimal invasive surgery, in
1998, appendectomy [22] and cholecystectomy [23] were
performed by single-incision laparoscopic surgery.
Afterward, single-incision laparoscopic inguinal hernior-
rhaphy has been performed from 2009 [7-9]. As the biggest
advantage of single-incision laparoscopic inguinal her-
niorrhaphy, excellent esthetic effects due to single incision
could be pointed out. Nonetheless, prolonged operation

time [7], the possibility of hernia through the incision area
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Intraoperative appearance in totally extraperitoneal approach with (A) vs. without (B) suprapubic port.

that reaches 25 to 45 mm [8,9], and the difficulty of the trac-
tion and dissection of tissues because of the crowding phe-
nomenon and collision of surgical instruments due to
small surgical spaces [9] have been pointed out to be
problems.

In our study, laparoscopic TEP inguinal herniorrhaphy
without suprapubic port was performed. The advantages
of our procedure were the advantages that have been
pointed out to be the advantages of single-incision her-
niorrhaphy: the impediment of the mesh placement
caused by suprapubic trocars could be prevented [8], the
risk for hernia is small since the size of incision in the um-
bilical area is identical to conventional laparoscopic TEP,
and it is performed after securing sufficient operation
spaces without the crowding phenomenon and collision
of surgical instruments similar to conventional laparo-
scopic TEP herniorrhaphy (Fig. 2). Thus, the actual oper-
ation time was 59.0 minutes, and it was not different from
62.9 minutes of conventional laparoscopic TEP hernior-
rhaphy, and it showed a trend that it was rather shortened.
It was considered to be due to that the surgical procedure
without using suprapubic port was performed after learn-
ing conventional surgical techniques and thus surgical
skills were acquired, and since 5 mm 30° laparoscopes
were used, the instruments could be used efficiently even
in small spaces. In regard to the 5mm 0° laparoscopes
(Olympus) used in the initial period of laparoscopic TEP

herniorrhaphy without using suprapubic port, in a small
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surgical space, the crowding phenomenon and collision of
surgical instruments were severe, and even in cases used 5
mm flexible 30° laparoscopes (Visera, Olympus), due to
the collision of surgical instruments because of the limi-
tation of flexion in a small surgery space and the limitation
of surgical view, the operation time was prolonged to 70
minutes and 90 minutes, respectively. Nevertheless, after
the use of 5 mm 30° laparoscopes, the site without the colli-
sion of surgical instruments was found, and operation
time could be shortened. When photographs of laparo-
scopic view of herniorrhaphy actually performed at our
hospital were compared (Fig. 2), it was determined that ex-
cept the resolution of conventional TEP herniorrhaphy
cases used 10 mm 30° laparoscopes was slightly different
from cases used 5 mm 30° laparoscopes, it was almost
similar. It thus is thought that surgeons who could per-
form conventional laparoscopic TEP surgery are able to
perform laparoscopic TEP surgery without suprapubic
port sufficiently.

Urinary retention is a common complication that could
be developed immediately after herniorrhaphy, and the
incidence has been reported to be 3 to 25% [24,25]. The in-
cidence of urinary retention that is developed after laparo-
scopic TEP herniorrhaphy varies depending on inves-
tigators, nonetheless, it has been reported to be from 1.6
[26] to 6.3% [27]. The factors that are associated with the
development are reported to be the combination of age,

dissection of pelvic tissues, postsurgical pain, the use of
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opioid analgesics, and the bladder expansion due to ex-
cessive fluid supply [27,28]. The incidence of urinary re-
tention after conventional laparoscopic TEP hernior-
rhaphy performed by us was 12.0%, and it was higher than
the previous reports from 1.6 [26] to 6.3% [27]. Kulagoglu
et al. [29] have reported that the ratio of urinary retention
after laparoscopic cholecystectomy which required the in-
stallation of catheters was 0.9%, which was substantially
lower than the incidence after laparoscopic TEP proce-
dure. Therefore, we considered that the rate of urinary re-
tention became lower when trocars were inserted to the
area away from the bladder as much as possible and thus
the dissection of pelvic tissues, particularly, tissues in the
vicinity of the bladder was less required, which became
the chance to start this study, and actually, the results that
in laparoscopic TEP surgery without suprapubic port, the
ratio of urinary retention was lowered to 4.2% were
obtained. Although the results were not obtained from
lone-term prospective random controlled experiments, it
was considered that in the two surgical procedures of
which other conditions were almost identical, the number
of trocars was reduced, which may exert effects on the re-
duction of urinearyretention. In addition, among the com-
plex factors of several factors of the development of uri-
nary retention after laparoscopic herniorrhaphy, as sig-
nificant factors, Koch et al. [28] have suggested the volume
of fluid supply after surgery and the use of opioid
analgesics. In other words, if postsurgical pain and the use
of analgesic could be reduced, the possibility of reducing
urinary retention developed after surgery is high. In our
study similarly, although it was not statistically sig-
nificant, the number of the administration of analgesics
was shown to be small in herniorrhaphy without supra-
pubic port and thus postsurgical pain was reduced, and
the rate of urinary retention was also low. In addition,
Koch et al. [28] have reported that urinary retention is one
of causes that prolong the hospitalization period. In our
study, similarly, postsurgical urinary retention was not
statistically significantly. Nonetheless, in the Group A that
showed lower urinary retention, the hospitalization was
2.5 days, and it was shorter than 3.5 days of the Group B.
Based on such results, although it was not statistically sig-

nificant, it was confirmed that TEP herniorrhaphy without
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Postoperative appearance in totally extraperitoneal
approach without suprapubic port.

suprapubic port was less invasive.

The reasons of the common application of laparoscopic
herniorrhaphy are several, however, the biggest reasons
are that pain is less severe due to minimal invasive surgery
and esthetic effects are excellent [30]. In our study, laparo-
scopic extraperitoneal herniorrhaphy without suprapubic
port does not require to shave pubic hairs that may cause
embarrassment of patients prior to surgery, and on ac-
counts of Korean characteristics, the advantage that al-
lows to use public baths immediately after surgery, the sat-
isfaction level of patients prior to and after surgery was
higher (Fig. 3).

In our study, bladder perforation was 1 case, and it oc-
curred in the initial period of TEP surgery during the dis-
section procedure of hernia sac while performing surgery
on a rare hernia case that a portion of bladder was in-
cluded in the hernia sac. It was observed that among post-
surgical complications, retention of body fluid, wound in-
fection, etc. were identical without differences, and re-
currence was not detected in the two groups during the
average 23 months follow-up observation period.
Although the follow-up observation period was short, it
was found that the rate of chronic pain of the two groups
was not different.

In conclusion, the authors performed laparoscopic ex-
traperitoneal herniorrhaphy without suprapubic port was
performed on 24 patients. In regard to postsurgical com-
plications and recurrence, in the future, long-term pro-

spective random controlled experiments on more subjects
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are required. Nonetheless, it is considered that the new
herniorrhaphy is not different in comparison with conven-
tional TEP herniorrhaphy, and although it was not statisti-
cally significant, it is considered to be a surgical procedure
with the advantages in postsurgical pain, urinary re-
tention, the hospitalization period after surgery, and the

level of satisfaction with surgery.

No potential conflict of interest relevant to this article

was reported.
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