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Abstract: Objective: The aim of this study was to compare surgery efficacy, postoperative complications, and recur-
rence rates using traditional herniorrhaphy or tension-free herniorrhaphy for treatment of pediatric inguinal hernias. 
Methods: A total of 122 children with inguinal hernias were randomly divided into a study group (62 cases) and 
control group (60 cases). Children treated with tension-free hernioplasty were included in the study group, while 
children that underwent traditional herniorrhaphy were included in the control group. Both groups were followed 
up for one year. Surgery efficacy, operation time, intraoperative blood loss, body temperature change, times of 
analgesic use, out of bed activity time, hospitalization time, postoperative complications, and recurrence of the dis-
ease were compared between the two groups. Results: Surgery efficacy in the study group was significantly higher 
than the control group (χ2 = 5.886, P = 0.019). Operation time in the study group was significantly shorter than the 
control group (t = 16.590, P<0.001). Intraoperative blood loss in the study group was significantly less than that 
in the control group (t = 6.926, P<0.001). Temperature change in the study group was significantly less than that 
in the control group (t = 20.780, P<0.001). Analgesic use in the study group was significantly less than that in the 
control group (t = 17.400, P<0.001). Out of bed activity time in the study group was significantly shorter than that in 
the control group (t = 5.910, P<0.001). Hospital stays in the study group were significantly shorter than the control 
group (t = 8.825, P<0.001). Incidence of complications in the study group was significantly lower than that in the 
control group (χ2 = 18.696, P <0.001). Recurrence rates in the study group were significantly lower than those in the 
control group (χ2 = 4.481, P = 0.042). Conclusion: Application of tension-free hernioplasty in children with inguinal 
hernias can improve surgical treatment effects. It has the advantages of a short operation time, less trauma, quick 
recovery, less complications, and low recurrence rates. It is worthy of widespread application in clinical practice. 
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Introduction

Inguinal hernias are common in pediatric sur-
gery. Most cases present as oblique hernias 
caused by congenital failure of the peritoneum 
to close. The incidence rate is 0.8%-4%. Males 
are affected approximately 10 times more than 
females and incidence is much higher in pre-
mature infants [1, 2]. Incidence of an occult 
patent processus vaginalis in inguinal hernias 
is 20%-40%, decreasing gradually with increas-
ing age. Incidence at the ages of 1, 2, and 2-8 
years are 40%, 35%, and 20%, respectively [3, 
4].

In the early human embryo, the testicles are  
in the retroperitoneum. With embryonic growth 

and development, the testicles gradually de- 
scend and induce scrotal development. After 
the scrotum develops, the testicles gradually 
descend and form the processus vaginalis [5]. 
The processus vaginalis is a potential lumen. 
Its upper segment, or the entire segment, may 
not close due to increases in abdominal pres-
sure with the development of abdominal wall 
muscles. Abdominal tissue may enter into the 
processus vaginalis to form a congenital ingui-
nal hernia [6]. An inguinal hernia in an infant 
may become strangulated. With growth and 
development, the abdominal wall muscles are 
strengthened. Abdominal pressure in children 
is constantly increased by crying, screaming, 
and other activities, which can induce the gra- 
dual enlargement of an inguinal hernia sac. A 
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strangulated and enlarged hernia sac will block 
the blood supply to the testis, leading to necro-
sis and atrophy of the testicles, affecting sexual 
function and fertility [7, 8]. Therefore, pediatric 
inguinal hernias, with the absence of surgical 
contraindications, should be treated with sur-
gery when the child is aged >1 year. 

Traditional herniorrhaphy is the primary treat-
ment for pediatric inguinal hernias. However, 
disadvantages include unsatisfactory healing, 
postoperative complications, and recurrence 
[9]. Tension-free herniorrhaphy can strengthen 
and repair the posterior wall of the inguinal 
canal by reasonable application of artificial bio-
logical materials. Inguinal tissues and struc-
tures are effectively protected, adverse effects 
of traditional herniorrhaphy on tissue struc-
tures are avoided, and anatomical features  
are preserved. Tension-free hernioplasty will 
not only improve the quality of surgery but also 
reduce mechanical injuries during surgery. It 
may be able to reduce rates of postoperative 
recurrence and complications in pediatric ingui-
nal hernias [10]. 

Previous studies have shown that tension-free 
herniorrhaphy has benefits for children with 
inguinal hernias, but little is known about its 
effects on postoperative complications and 
recurrence of the disease. In this study, both 
traditional herniorrhaphy and tension-free her-
niorrhaphy were applied to children with ingui-
nal hernias. Clinical efficacies of the two dif- 
ferent surgical procedures and the impact on 
postoperative complications and recurrence in 
children were explored.

Methods and materials

General information

A total of 122 children with inguinal hernias, 
that underwent surgical treatment, were ran-
domly divided into a study group and control 
group. Children that underwent tension-free 
hernioplasty were included in the study group 
(62 cases), while those that underwent tradi-
tional herniorrhaphy were included in the con-
trol group (60 cases). The study group includ- 
ed 57 boys and 5 girls. The average age was 
5.16±1.25 years (range 4-12 years). There 
were 20 left inguinal hernias, 23 right inguinal 
hernias, 7 bilateral inguinal hernias, and 12 
direct inguinal hernias. The control group in- 

cluded 57 boys and 3 girls. The average age 
was 5.28±1.07 years (range 3-11 years). There 
were 17 left inguinal hernias, 25 right inguinal 
hernias, 5 bilateral inguinal hernias, and 13 
direct inguinal hernias. Both groups were fol-
lowed up for one year. This study was approved 
by the Ethics Committee of the Beijing Luhe 
Hospital, Capital Medical University. Informed 
consent was obtained from all patients and 
family members.

Inclusion and exclusion criteria 

Inclusion criteria: Diagnostic criteria met for 
inguinal hernia [11]; Presence of an inguinal 
mass observable in the standing position, 
accompanied by a sense of local distension; 
Aged 1-14 years. Exclusion criteria: Allergic con-
traindication or intolerance to surgical treat-
ment; Cryptorchidism, hydrocele, or testicular 
mass; Severe liver or kidney dysfunction; Prior 
history of inguinal surgery; History of psychiat-
ric or mental disorder.

Therapeutic method 

Traditional herniorrhaphy: Patients that under-
went traditional hernioplasty [12] were includ-
ed in the control group. Traditional hernioplasty 
was performed under epidural analgesia, with 
high ligation of the hernia sac and suturing of 
tendons and ligaments to repair the posterior 
wall of the inguinal canal.

Tension-free hernioplasty: Patients that under-
went tension-free hernioplasty [13] were includ-
ed in the study group. A 15 × 10-cm polypropyl-
ene patch was applied. Surgery was performed 
under epidural analgesia. Inguinal tissue was 
incised layer by layer, separating the skin with 
an oblique. A 6-cm incision, cutting the external 
oblique aponeurosis, was made to search for 
the spermatic cord and oblique muscle fascia, 
separating the spermatic cord and hernia sac 
and neck to within 1 cm of the inner ring. A 
small hernia sac was not cut and instead was 
placed directly into the abdominal cavity. If the 
hernia sac was large, transection and high liga-
tion was performed and the repaired and orga-
nized sac was inserted into the abdominal cav-
ity. The hernia ring was filled with appropriate 
cone-shaped plugs to achieve uniformity. The 
transverse abdominal fascia and hernia ring 
filled with cone-shaped plugs were sewn and 
fixed with absorbable suture. The spermatic 
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cord was slowly elevated, then a patch was 
placed behind the cord to cover the femoral 
canal and fix the patch. Heavy-duty tension-
free sutures were used on the external oblique 
aponeurosis, subcutaneous tissue, and skin. 
Caution: The hernia sac was gently manipulat-
ed to prevent injury to the nerves or blood ves-
sels, including the femoral nerve and lower 
abdominal arteries. If the hernia sac was small-
er, ligation was not performed. If the sac was 
larger, extensive dissection was not perform- 
ed. The lower mesh patch was placed around 
the spermatic cord to avoid curling or folding. 
Postoperative antibiotics were used to prevent 
infections. Sandbags were pressurized, the 
scrotum was elevated, and an indwelling blad-
der catheter was maintained for 1-3 days after 
the operation. 

Outcome measures

Surgery efficacy was classified by three levels. 
Cure: After surgery, the lesion tissue had been 
fully repaired, the symptoms had disappear- 
ed, and no recurrence had emerged for one 
year after follow-up; Effective: Lesion tissues 
had been basically repaired, the symptoms  
had improved, and recurrence had occurred 
after half a year. Ineffective: Lesion tissue 
repair was not good and the symptoms were 
not improved. 

Statistical methods

Statistical analysis was performed with SPSS 
18.0 (Beijing Sichuangweida Information Tech- 
nology Co., Ltd.). Measurement data are ex- 
pressed as mean ± standard deviation (x ± SD) 
and Student’s t-test was used to compare data 
between groups. Count data between the two 
groups were compared with Chi-squared test. P 
values <0.05 indicate statistically significant 
differences. 

Results

Baseline data of the study and control groups 

There were no statistical differences in general 
clinical baseline data, including sex, age, we- 
ight, clinical type, hemoglobin (Hb), red blood 
cell (RBC) count, platelet (PLT) count, alanine 
transaminase (ALT), and aspartate transami-
nase (AST) (Table 1).

Treatment effect of the study group and con-
trol group

In the study group, 26 cases (41.94%) were 
cured after the operation, 32 cases (51.61%) 
were effective, 4 cases (6.45%) were ineffec-
tive, and the efficacy rate was 93.55%. In the 
control group, 23 cases (38.33%) were cured 
after the operation, 24 cases (40.00%) were 

Table 1. Baseline data of study and control groups [n (%)] 
(x ± SD)

Category Study group (n 
= 62)

Control group 
(n = 60) t/X2 P

Gender 0.467 0.717
    Male 57 (91.94) 57 (95.00)
    Female 5 (8.06) 3 (5.00)
Age 5.16±1.25 5.28±1.07 0.568 0.570
Body weight (kg) 14.63±6.25 15.01±4.63 0.380 0.704
Clinical type 0.667 0.880
    Left side 20 (32.26) 17 (28.33)
    Right 23 (37.10) 25 (41.67)
    Bilateral 7 (11.29) 5 (8.33)
    Straight 12 (19.35) 13 (21.67)
Hb (gg/L) 136.15±10.22 139.47±11.37 1.697 0.092
RBC (× 1012/L) 4.58±0.56 4.63±0.43 0.551 0.582
PLT (× 109/L) 153.25±21.68 150.67±19.58 0.689 0.492
ALT (U/L) 9.52±4.26 10.47±5.63 1.053 0.294
AST (U/L) 32.12±2.36 31.63±1.58 1.343 0.181

Efficacy rate = (cure + effective)/total 
cases × 100%

Based on literature recommendati- 
ons [14] and according to observa- 
tion indices in this study, primary out-
comes were operative time, intraop-
erative blood loss, body temperature 
changes during hospitalization, times 
of analgesics use, out of bed activity 
time, length of hospital stay, and inci-
dence of postoperative complicati- 
ons. Patients were followed-up for 1 
year postoperatively. Telephone fol-
low-ups were performed at the first 
month, the third month, the sixth 
month, and the 12th month after dis-
charge. The children went to the hos-
pital for follow-up consultations. Re- 
currence rates in the study and con-
trol groups were recorded in detail.
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effective, 13 cases (21.67%) were ineffective, 
and the efficacy rate was 78.33%. The efficacy 
rate of surgery in the study group was signifi-
cantly higher than that of the control group (χ2 
= 5.886, P = 0.019) (Table 2).

Operation time and intraoperative blood loss 
of the study group and control group

Operation times of the study group and control 
group were (32.4±6.1) minutes and (53.4±7.8) 
minutes, respectively. Intraoperative blood loss 
was (20.1±3.2) mL and (28.6±9.1) mL, respec-
tively. Operation time of the study group was 

cantly lower than that in the control group (t = 
5.910, P<0.001). Hospitalization time of the 
study group was significantly lower than that of 
the control group (t = 8.825, P<0.001) (Figure 
3).

Incidence of postoperative complications and 
recurrence rates at 1-year-follow-ups in the 
study and control groups

The study group had 1 case of ischemic orchitis 
(1.61%), 1 case of wound infection (1.61%), 6 
cases of incisional pain (9.68%), 1 case of poor 
abdominal incision healing (1.61%), and 1 case 

Table 2. Comparison of surgical treatment results between study 
group and control group [n (%)]

Group n Get well Effective Invalid Surgery efficacy 
(%)

Research group 62 26 (41.94) 32 (51.61) 4 (6.45) 93.55
Control group 60 23 (38.33) 24 (40.00) 13 (21.67) 78.33
χ2 - - - - 0.019
P - - - - 5.886

Figure 1. Comparison of surgical operation time and intraoperative blood 
loss in study group and control group. Note *P<0.001 compared with control 
group.

Figure 2. Comparison of body temperature and analgesic use times between 
study group and control group. Note *P<0.001 compared with control group.

significantly lower than that 
of the control group (t = 
16.590, P<0.001). Intraope- 
rative blood loss of the study 
group was significantly lower 
than that of the control group 
(t = 6.926, P<0.001) (Figure 
1).

Body temperature and ad-
ministration times of anal-
gesics of study group and 
control group

Body temperatures of the 
study group and control gr- 
oup were (37.1±0.13)°C and 
(38.1±0.23)°C and analges- 
ic administration times were 
(0.3±0.1) times and (1.0±0.3) 
times. The body temperature 
of the study group was signifi-
cantly less than that of the 
control group (t = 20.780, P< 
0.001). Analgesic administra-
tion times in the study group 
were significantly lower than 
those of the control group (t = 
17.400, P<0.001) (Figure 2).

Out of bed activity time and 
hospitalization time of study 
group and control group

Out of bed activity time of 
study group and control group 
was (48.3±7.1) hours and 
(56.9±8.9) hours, respective-
ly. Hospitalization time was 
(5.7±1.4) days and (8.1±1.6) 
days. Out of bed activity time 
in the study group was signifi-
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of mild fever (1.61%). Incidence of complica-
tions was 16.13%. The control group had 3 
cases of ischemic orchitis (5%), 6 cases of 
wound infections (10.00%), 10 cases of inci-
sional pain (16.67%), 5 cases of poor abdomi-
nal incision healing (8.33%), 4 cases of mild 
fever (6.67%), and 4 cases of scrotal ede- 
ma (6.67%). Incidence of complications was 
53.33%. Incidence of complications in the st- 
udy group was significantly lower than that in 
the control group (χ2 = 18.696, P<0.001). At 
1-year follow-ups, recurrence rates in the study 
group were significantly lower than those in the 
control group (χ2 = 4.481, P = 0.042) (Table 3). 

Discussion

Inguinal hernias may appear immediately after 
birth. As a congenital dysplasia, an inguinal 
hernia is mainly caused by failure of the perito-
neum to close, with a prominent clinical mani-
festation of protrusion of abdominal tissues or 
organs through the abdominal wall to form a 
palpable mass [15]. There is a male predomi-
nance of pediatric inguinal hernias, with unilat-
eral inguinal hernias accounting for a large pro-
portion. Because the right testicle descends 
later than the left testicle, incidence of right 
hernia is about 60%, while that of left hernia is 
about 25%. Incidence of bilateral hernia is 
approximately 16% [16]. Incidence of bilateral 
hernias in female children is 18%-24%, while 
that in premature infants is 20%-48% [17]. 
Inguinal hernias can cause obstruction of tes-
ticular blood flow in male children and induce 
atrophy and necrosis. Female children with 
reproductive organ torsion will develop oviduct 
and ovarian ischemia and necrosis, affecting 
fertility in adulthood [18, 19]. Therefore, if a 

sulting in a high rate of adverse postoperative 
incisional outcomes [20]. Traditional hernior-
rhaphy requires extensive dissection of sur-
rounding tissue. It creates trauma, with ad- 
ditional disadvantages of intraoperative blood 
loss, long operative time, slow healing of the 
incision, and high risk of postoperative compli-
cations and recurrence [21]. Tension-free herni-
orrhaphy is simple, less traumatic, and consis-
tent with the physiological characteristics of 
anatomy. It enables reduced tension during the 
operation, therefore decreasing recurrence ra- 
tes to some extent [22]. Results of this study 
showed that the effective rate of surgery in the 
study group was significantly higher than that of 
the control group. The recurrence rate of the 
1-year follow-up of the study group was signifi-
cantly lower than that of the control group, indi-
cating that the application of tension-free her-
nioplasty in children with inguinal hernias can 
improve surgical treatment effects and reduce 
incidence of postoperative complications. Re- 
sults of this study showed that the 1-year recur-
rence rate in the study group was significantly 
lower than in the control group, suggesting that 
tension-free herniorrhaphy could reduce post-
operative recurrence in children, similar to the 
report by Magnusson [23]. In the process of 
tension-free herniorrhaphy, the hernia sac is 
completely dissected and high ligation is per-
formed to disperse the abdominal pressure. 
The mesh patch used is made of polypropyl-
ene, with the advantages of stability and better 
tensile strength, softness, and resistance to 
aging, as well as the ability to prevent infections 
[24]. 

During the operation, an evenly-placed reticular 
patch can stimulate the biological characteris-

Figure 3. Comparison of bedtime activity time and hospitalization time be-
tween study group and control group. Note *P<0.001 compared with control 
group.

pediatric inguinal hernia is di- 
agnosed, surgical treatment 
should be promptly perform- 
ed if there is no surgical con- 
traindication. 

The most commonly used sur-
gical method for pediatric in- 
guinal hernias is traditional 
herniorrhaphy with suturing of 
non-homologous tissues. This 
high-tension surgical method 
is not based on the peritoneal 
fascia and is not consistent 
with anatomical principles, re- 
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tics of fibroblasts and strengthen the muscl- 
es of the abdominal wall. The cushioning and 
reparative posterior wall function of filling ma- 
terials will provide double reinforcement. The- 
refore, the indications for surgery are relatively 
broad in the elderly, children, and patients with 
dysuria and habitual constipation [25]. Results 
of this study show that surgery efficacy in the 
study group was significantly higher than that in 
the control group. Operative time, intraopera-
tive blood loss, times of analgesics use, out of 
bed activity time, and length of hospital stay 
were significantly less in the study group than 
in the control group. Body temperatures were 
significantly less in the study group than in the 
control group. Present findings suggest that 
tension-free herniorrhaphy has better curative 
effects, with less trauma, than traditional her-
niorrhaphy. It relieves postoperative pain and 
promotes physical rehabilitation, complying wi- 
th modern medical principles. Karatepe et al. 
[26] showed that tension-free herniorrhaphy 
was a safe and effective method for recurrent 
inguinal hernias, with fewer complications and 
lower recurrence rates. The difference is that 
the subjects included were patients with recur-
rence of inguinal hernias on the same part of 
body. This study further found that incidence of 
postoperative complications and recurrence 
rates in the study group were significantly lower 
than those in the control group, indicating that 
the application of tension-free herniorrhaphy in 
children with inguinal hernias can reduce occur-
rence of postoperative complications. Present 
findings are in accord with the study by Ma- 
gnusson et al. [23]. Tension-free herniorrhaphy 
is characterized by a simple operation and less 
trauma. It conforms to the physiological cha- 
racteristics of human anatomy, thus it can 
reduce tension during the operation, reducing 

and reliability. This study had limitations, how-
ever. The number of subjects was limited and 
some postoperative complications still occur- 
red. In future studies, the surgical methods 
should be more detailed and incidence of post-
operative complications should be reduced. 

In summary, tension-free herniorrhaphy for 
pediatric inguinal hernias offers the advantag-
es of shorter operative time, less trauma, qui- 
cker recovery, fewer complications, and lower 
recurrence rates. Thus, it should be widely used 
in clinical practice.
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