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Introduction

Abstract

Background: In recent years, with the deepening of the anatomi-
cal cognition of the inguinal region and the renewal of the hernia
repair concept, inguinal hernia repair has become increasingly ma-
ture surgical approach. However, no matter how the hernia repair
modes change, the treatment and repair of the hernia ring has al-
ways been the focus, so that the treatment of the hernia sac has
been neglected.

Materials and Methods: From March 2014 to May 2019, there
were 132 patients underwent inguinal hernia repair with “Undisso-
ciate Spermatic cord” theory (Undissected Spermatic cord and her-
nia sac, hernia ring and sac exclusion) in the First Affiliated Hospital
of Harbin Medical University and the First Hospital of Harbin.

Results: All the operations were completed smoothly. The pa-
tients included 126 males and 6 females. There were 74 cases un-
derwent open surgery and 58 cases underwent laparoscopic sur-
gery (TAPP and TEP). In the open group, the mean operation time
was 33.4min, and the mean blood loss was 7.1ml. The mean hospi-
talization time was 4.6d. In the laparoscopic group, the mean op-
eration time was 74.4min, and the mean blood loss was 7.5ml. The
mean hospitalization time was 4.7d. There were no complications
occurred in our groups. All the patients were followed up for 18~63
months (mean of 41.5 months) without recurrence.

Conclusion: Following the “Undissociate Spermatic cord” theory,
the inguinal hernia repair could be convenient operation, low com-
plication rate and recurrence rate. The function of spermatic cord
was also retained. “Undissociate Spermatic cord” theory is a safe
and feasible novel idea for inguinal hernia repair.
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In recent years, with the deepening of the anatomical cogni-
tion of the inguinal region and the renewal of the hernia repair
concept, inguinal hernia repair has become increasingly mature
surgical approach [1,2]. However, no matter how the hernia re-
pair modes change, the treatment and repair of the hernia ring
has always been the focus, so that the treatment of the hernia
sac has been neglected. However, during the process of disso-
ciating the spermatic cord and separating the hernia sac, the

spermatic cord and its surrounding tissues are often damaged,
resulting in unnecessary bleeding, seroma, testicular ischemia,
pain and other complications [3]. Therefore, we put forward the
concept of "undissected spermatic cord (US)" in tension-free
repair of inguinal hernia. From March 2014 to October 2018,
132 patients of inguinal hernia successfully underwent tension-
free repair with US. This study describes the application of US in
tension-free repair of inguinal hernia.
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Materials and Methods
Patient Selections and Post-Operation

In this study, 132 consecutive patients were enrolled. All
patients were diagnosed based on clinical, laboratory and ra-
diological findings. The inclusion criteria were age 18~65 years,
indirect inguinal hernia, while the exclusion criteria were Incar-
cerated hernia, strangulated hernia, direct hernia, femoral her-
nia, and recurrent hernia.

And the operation time, blood loss, complications, cancer
stages et al. were collected by authors. All the patients were
followed up 2 years, unless the patients were out of touch or
deaden. Our study was approved by the Ethics Committee of
First Hospital of Harbin Medical University and were conducted
according to the principles outlined in the Declaration of Hel-
sinki. Our experiment has been registered on the website of
Clinical Trail (NCT05247983).

Surgical Methods

An oblique incision about 4cm length was made 2~3cm
above the inguinal ligament. The aponeurosis of the external
oblique was open to enter the inguinal ring. A longitudinal and
small incision was made in the cremaster at the inguinal ring
(for women, incision was made through the subcutaneous ring
to the inner ring).

Expose the ventral peritoneum of the hernia ring and open
the peritoneum. The peritoneum was division from the hernia
ring and hernia sac was putting-aside (Figure 1A). The perito-
neum was closed and 2 suture lines were kept (Figure 1B).

The preperitoneal space was dissociated: lower to the pec-
tineal ligament, upper to the internal oblique, inside to the
symphysis pubis, and outside to the iliopsoas. According to the
diameter of the hernia ring, a mesh with a diameter of at least
10cm was inserted into the preperitoneal space, and the re-
tained suture line was used to "fix" the mesh (Figure 1C). Then,
close the aponeurosis of the external oblique and the incision.
Transabdominal Preperitoneal(TAPP) and Total Extraperitoneal
Repair(TEP) had followed the same procedure (Figure 1D).

The work has been reported in line with the PROCESS criteria
(4].

Table 1: Patient Characteristics and Operative Data.

Open (n=74) Laparoscopic (TAPP+TEP, n=58)
Male 68 58
Female 6 0
BMI 24.5+3.0 23.5+1.7
Hernia Ring (cm) 1.4+0.6 2.1+0.6
Operation time (min) 33.417.5 74.4£14.0
Blood loss (ml) 7.115.6 7.5%4.6
Hospitalization time 4.61£1.8 4.7+1.2
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Figure 1: Operation procedure of inguinal hernia repair following
the concept of “US”. A. Transverse the peritoneum at the ventral
side of the hernia ring, and pay attention to protecting and restor-
ing the hernia contents; B. Peritoneal notch was sutured; C. “Fix”
the center of the patch with stitching thread and lay the mesh flat
in the preperitoneal space; D. Laparoscopic TAPP: look for the her-
nia ring at the inner ring opening and cut off the peritoneum an-
nulus, opening the hernia structure.

Results

A total of 132 patients underwent Tension-free repair of in-
guinal hernia without dissected spermatic cord smoothly. There
were 74 cases underwent open surgery and 58 cases under-
went laparoscopic surgery (TAPP and TEP). In the open group,
the average operation time was 33.4min (25~55), the average
hernia ring was 1.4cm (0.5~2.9), and the mean blood loss was
7.1ml (0~30). The mean hospitalization time was 4.6d (2~9).
In the laparoscopic group, the average operation time was
74.4min (35~90), the average hernia ring was 2.1cm (1.1~3),
and the mean blood loss was 7.5ml (0~20). The mean hospital-
ization time was 4.7d (2~7). There were no complications oc-
curred in our groups. The results were showed in (Table 1). All
the patients were followed up for 18~63 months (mean of 41.5
months) without recurrence.

Discussion

The treatment strategy of inguinal hernia has been constant-
ly updated and improved with the changes, innovations and
development of its treatment strategy and surgical techniques.
From Bassini to Lichenstein tension-free hernia repair, as well
as the proposal of the concept of pectineal foramen, each new
concept has brought about revolutionary changes in the way of
hernia repair.

However, over the past 100 years, these technological im-
provements, characterized by the change of the repair location,
had not involved the treatment of the hernia sac, another im-
portant point in hernia repair. Therefore, there was a little atten-
tion to avoid the damage to the spermatic cord and surrounding
tissues caused by the separation of the hernia ring and sac, as
well as a series of complications. In that case, we proposed the
theory of "undissected Spermatic cord (US)". That is, in adult in-
guinal hernia repair, only transected the hernia ring ends in the
abdominal cavity, the hernia ring, hernia sac and spermatic cord
will not be dissected. Its significance lies in that inguinal her-
nia repair can get rid of the "entanglement" of hernia sac and
spermatic cord and fundamentally change the treatment mode
of hernia ring and hernia sac. The hernia rings and hernia sacs,
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which excluded used US, we call them "hernia composite struc-
tures". This kind of operation without dissociating the “hernia
composite structures” was called “hernia composite structure
exclusion”. Up to now, “hernia structure composite exclusion”
was the only operation method to realize the theory of "US",
which can be regarded as another term of "US". And with US,
there were no complications such as hydrocele of testes in our
research.

Inguinal hernia repair under the guidance of "US" has the
following advantages. Firstly, the cosmetic incision. Since it is
more convenient to enter the preperitoneal space through the
inner ring, about 4cm incision is generally enough. Secondly,
avoid damage to spermatic cord and related structures. US had
ensured the integrity of the testis muscle, avoid testicular at-
rophy, ischemic orchitis testis reflex weakened or disappeared,
testicular distension and other complications caused by sper-
matic cord injury. Thirdly, without the procedure of separating
spermatic cord and hernia sac, the operation time was short-
ened, especially for the patients with large hernia sac or the
hernia sac adhesion with the spermatic cord strongly. Fourthly,
the special patch fixation method can reduce the incidence of
chronic pain after operation. Chronic pain refers to postoper-
ative pain lasting for more than 3 months, mainly due to the
intraoperative suture [5]. Researches showed that 10%~12%
of inguinal hernia repair patients have chronic pain after sur-
gery, and 2%~4% of patients need medical treatment [6]. In our
study, without dissected the spermatic cord and stitched, the
risk of collateral nerve damage in the inguinal region was also
reduced. Fifthly, Health care costs are saved with US. Because
the operation procedure is simplified, surgeons can serve more
patients. And faster patient recovery also reduces hospital stay
and patient costs. Lastly, in our long-term followed up, the re-
currence rate was not increased.

In summary, "US" is a new concept of surgical hernia repair.
Following the concept of "US" could retains the functions of the
inguinal canal and spermatic cord to the greatest extent and
reduces complications. Our study suggests that US is a safe and
feasible new technique for hernia repair, but more cases are
needed to verify this validity.

Conclusion

Following the “Undissociate Spermatic cord” theory, the in-
guinal hernia repair could be convenient operation, low compli-
cation rate and recurrence rate. The function of spermatic cord
was also retained. “Undissociate Spermatic cord” theory is a
safe and feasible novel idea for inguinal hernia repair.
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