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ABSTRACT

Introduction: Inguinal hernia, commonly seen in paediatric population, results from a persistent patent processes vaginalis.
Surgical repair is typically performed using either the conventional inguinal approach or the high scrotal approach. The
selected technique can affect operative duration, complication rates, and recovery outcomes. This study aims to compare the
two methods to evaluate their relative effectiveness and overall impact on paediatric patient care and postoperative recovery.

Objective: To compare the conventional inguinal and high scrotal approaches for paediatric herniotomy in terms of operative

time, postoperative pain, anaesthesia duration, scrotal induration, vascular injury, and overall impact on the patient’s quality
of life.

Methods: A prospective observational study was conducted at Sarojini Naidu Medical College, Agra, over two years. The
study included 80 paediatric patients under five years of age, divided into two groups: 40 underwent the high scrotal approach
and 40 underwent the conventional inguinal approach. Patients with large, obstructed, or bilateral hernias, as well as those
with undescended testes, were excluded. Data were collected on operative time, intraoperative complications, and
postoperative recovery, with statistical significance determined using chi-square and t-tests.

Results: The high scrotal approach resulted in significantly shorter operative time and fewer postoperative complications,
such as vascular injury, wound infection, and testicular atrophy. Compared to the conventional method, it also showed lower
pain scores, while scrotal induration was more frequently observed with the conventional approach.

Conclusion: The high scrotal approach provides a safer, more efficient alternative to the conventional inguinal method, with
fewer complications and a faster recovery period. It should be considered a preferred technique for herniotomy in paediatric
population.
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1. INTRODUCTION

Paediatric hernias are a frequent and clinically significant condition in children, varying in severity from harmless to life-
threatening. A hernia arises when an organ or tissue pushes through a weak point in the surrounding muscle or connective
tissue. In the paediatric population, the most common hernia types are inguinal, umbilical, diaphragmatic, epigastric, and
occasionally femoral hernias. Inguinal hernias are the most prevalent, particularly among male infants, due to the incomplete
closure of the processus vaginalis during foetal development. Umbilical hernias are also common, especially in new-borns
and preterm infants, and often resolve spontaneously. Diaphragmatic hernias, though less frequent, are more serious, as they
can result in respiratory distress from pulmonary underdevelopment. While femoral and epigastric hernias are rare, they still
warrant attention as they may necessitate surgical intervention. The general incidence of paediatric hernias ranges from 3—
5%, spiking up to 30% in premature infants. Boys are more affected than girls, with inguinal hernias showing a male-to-
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female ratio as high as 6:1. Contributing risk factors include prematurity, genetic predisposition from family history, and
connective tissue disorders such as Marfan and Ehlers-Danlos syndromes. Environmental and geographic influences have
also been noted but remain under study [1-4].

Certain paediatric hernias are asymptomatic and resolve on their own, but others can escalate into severe complications. A
critical concern is incarceration, where the protruding tissue becomes trapped and cannot return to the abdominal cavity,
which may then lead to strangulation—a condition where the blood supply is compromised, resulting in tissue death. Inguinal
hernias are a common cause of bowel obstruction in children, presenting symptoms such as vomiting, abdominal swelling,
and irritability, all of which require urgent treatment to avoid serious outcomes. These complications can significantly impact
the child’s quality of life and cause considerable anxiety for parents. Fortunately, hernia repair surgery is generally safe and
effective, offering excellent results with minimal risk of recurrence. For symptomatic hernias, particularly inguinal and
umbilical types, surgery allows children to return to normal activities quickly and without lasting effects [5].

From a public health standpoint, paediatric hernias pose a considerable challenge, especially in preterm infants who require
timely diagnosis and treatment. Early intervention is key to preventing complications and ensuring favourable outcomes.
Although many umbilical hernias resolve naturally, awareness of risk factors and careful monitoring are crucial for
identifying cases that need surgical repair. With proper management, the prognosis for paediatric hernias is excellent,
allowing affected children to grow and thrive normally [6].

Surgical treatment—specifically herniotomy—is the gold standard for managing paediatric hernias, especially inguinal ones.
This procedure is essential to avoid dangerous complications like strangulation and incarceration. Timely surgery prevents
irreversible damage, such as bowel ischemia or testicular atrophy, which could have long-term health consequences,
including fertility issues. Herniotomy is a reliable and straightforward procedure when performed by skilled surgeons and
carries a low risk of recurrence. It provides parents with reassurance and significantly improves the child's quality of life.
Advances in surgical techniques have further enhanced outcomes by minimizing pain and reducing recovery times, allowing
children to resume normal activities quickly [7,8].

Over the years, paediatric hernia surgery has evolved significantly. Initially performed through open surgery with a small
incision, the technique has been refined to improve recovery and reduce complications. The high scrotal approach offers
better visualization for complex cases but may cause scrotal swelling. The introduction of laparoscopic surgery marked a
major advancement, offering reduced scarring and faster healing. More recently, robotic-assisted surgeries have enhanced
precision, although cost and complexity limit their use. Minimally invasive techniques are now increasingly favoured,
especially for bilateral or recurrent hernias, and future developments will likely focus on improving surgical tools and
outcomes [9,10].

Different surgical approaches, such as the conventional inguinal and high scrotal techniques, offer varied benefits. The high
scrotal approach often requires less operating and anaesthesia time and causes less postoperative pain, but it may lead to
temporary scrotal swelling. The conventional method, though slightly longer, is preferred for larger or more complex hernias.
Choosing the right technique depends on patient-specific factors, surgeon experience, and case complexity [11].

Finally, both the high inguinal and scrotal approaches affect post-operative quality of life. While the high inguinal approach
may result in more noticeable discomfort during recovery, it usually yields better cosmetic outcomes. Conversely, the scrotal
approach may cause more visible swelling but is often associated with a shorter recovery period. Overall, paediatric
herniotomy—when tailored to the patient—offers excellent long-term results with minimal disruption to quality of life [12].

The aim of this study is to conduct a comparative analysis of the conventional inguinal approach and the high scrotal approach
for herniotomy in paediatric populations. The objectives include comparing the two surgical approaches in terms of operating
time, postoperative pain duration, anaesthesia time, incidence of scrotal induration, and occurrence of vascular injury.
Additionally, the study seeks to evaluate the impact of each approach on the quality of life of the patients.

2. MATERIAL AND METHODS

This study is a prospective observational comparative study was conducted at Sarojini Naidu Medical College, Agra, Uttar
Pradesh for a period of two years (2023-2025). Ethical approval has been obtained from the Ethical Approval Committee of
Sarojini Naidu Medical College, Agra, Uttar Pradesh.

Study Population

The study population consisted of paediatric patients under five years of age diagnosed with inguinal hernia requiring surgical
intervention. Eligible participants included those with reducible hernias whose guardians provided informed consent.
Excluded from the study were patients with large hernias exceeding 5 cm, cases of obstructed or incarcerated hernia, bilateral
large hernias, and hernias associated with undescended testis. The study aimed to compare outcomes of conventional inguinal
and high scrotal herniotomy approaches.
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Data Analysis

Study data were collected using a structured data sheet and analyzed with SPSS software version 26.0. Continuous variables
were compared using the Student’s t-test, while categorical variables were assessed using the Chi-square test, with a p-value
of less than 0.05 considered statistically significant. Ethical guidelines per the Declaration of Helsinki were followed, with
written informed consent obtained from parents or guardians, and strict confidentiality of patient information was ensured
throughout the study.

3. RESULTS

This comparative study evaluated conventional inguinal (Cl) and high scrotal (HS) approaches for paediatric herniotomy,
focusing on operative time, postoperative pain duration, anaesthesia time, scrotal induration, vascular injury, and patient
quality of life. Age distribution analysis showed the CI group had more patients in the 49-60-month range, while the HS
group was more common in the 25-48-month range, with a statistically significant difference (p = 0.044). Hernia type
distribution was similar in both groups—CI with 34 unilateral and 6 bilateral cases, HS with 33 unilateral and 7 bilateral—
with no significant difference (p = 1.0), indicating that surgical approach selection is independent of hernia type.

Table 1: Mean Duration of Operation by Surgical Approach

Approach Mean £ S.D.
Cl 45.0+3.1
HS 30.3+£3.1

P value =2.24*103

The high scrotal approach significantly reduces operation time compared to the conventional inguinal approach (30.3 vs.
45.0 minutes, *p* < 0.0001), highlighting its efficiency and clinical advantage in paediatric herniotomy.

Table 2: Post operative complication (scrotal Hematoma and scrotal Edema) after 24 hr, 4 days and 7 days

Scrotal Scrotal Scrotal
Scrotal Scrotal Scrotal
Edema Edema Edema
Approach Hematoma Hematoma Hematoma
after 24 after 4 after 7
after 24 hr after 4 days after 7 days
hr days days
Cl 0 0 3 12 0 6
HS 0 0 4 24 0 12
p value=1.0

Postoperative complications such as scrotal hematoma were minimal and resolved by Day 7 for both surgical approaches,
while scrotal edema was more common and persistent in the high scrotal group, though the differences were not statistically
significant (*p* = 1.0).

Parental Satisfaction with Scar Appearance by Technique

- High Scrotal
s Conventional
25

23

20

15

Number of Patients

Fair Good Excellent

Figure 1: Patient quality of life via high inguinal and scrotal approach
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Patient quality of life outcomes showed a slightly higher percentage of 'Excellent' ratings in the high scrotal group compared
to the conventional group, but the difference was not statistically significant (*p* = 0.416), indicating both approaches are
similarly well-accepted in terms of postoperative scar appearance.

TABLE 3: Number of Patients Reporting Pain in High Scrotal vs Conventional Inguinal

pain HS Cl Chi-square p-value
No 21 16 0.804525 0.369744
Yes 19 24

The analysis showed no statistically significant difference in postoperative pain between the high scrotal and conventional
inguinal groups (*p* = 0.370), indicating that the type of surgical approach does not significantly affect the likelihood of
pain after surgery.

Table 4: Vascular Injury and Wound Infection in HS and CI Groups

Group vascular vascular Wound infection | Wound infection
injury injury no yes
no yes

Conventional 38 2 38 2

Inguinal

High Scrotal 39 1 40 0
p-value=1.00 p-value=0.494

The analysis of vascular injuries and wound infections between the high scrotal (HS) and conventional inguinal (CI) groups
revealed no significant differences (p = 1.00 for vascular injury and p = 0.494 for wound infection). The high scrotal group
reported 1 case of vascular injury (2.5%) and no wound infections, while the conventional inguinal group reported 2 cases
of vascular injury (5%) and 2 wound infections (5%). Both complications were infrequent in both groups, suggesting that
neither surgical approach significantly impacts the risk of these postoperative issues.

Table 5: No. of patient reporting recurrence and Testicular Atrophy in HS and CI Groups

Grou No Recurrence No Testicular | Testicular
P recurrence Atrophy Atrophy

Conventional

Inguinal 38 2 38 2

High Scrotal 40 0 40 0

P value = 0.494

The analysis of recurrence and testicular atrophy between the high scrotal (HS) and conventional inguinal (CI) groups showed
no significant differences (*p* = 0.494). The high scrotal group reported no cases of recurrence or testicular atrophy, while
the conventional inguinal group had 2 cases each of recurrence and testicular atrophy, both with a 5% prevalence. These
findings suggest that the high scrotal approach may offer a lower risk of recurrence and better preservation of testicular
integrity compared to the conventional inguinal approach, though statistical significance was not reached in this comparison.

4. DISCUSSION

Inguinal hernias are a common paediatric surgical condition, especially in neonates and infants, with a higher prevalence in
males. While many cases are uncomplicated, untreated hernias can result in serious complications such as bowel
incarceration or strangulation, necessitating surgical intervention. The two primary surgical techniques for herniotomy are
the conventional inguinal and the high scrotal approaches. The conventional technique, involving a low groin incision, has
long been the standard. It allows for clear access to the hernia sac and is known for its familiarity and reliability. However,
it may be associated with concerns such as post-operative pain, scarring, and wound infections, especially in scrotal hernias
where complete sac ligation may be challenging [13,14].

The high scrotal approach represents a more recent technique where the incision is made higher in the scrotum, offering
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direct access to the hernia sac. This method is especially beneficial for scrotal hernias, potentially resulting in reduced
operative pain, quicker recovery, and better cosmetic outcomes due to its less visible incision. Despite these potential
benefits, critics highlight its technical complexity, particularly in smaller children, and concerns about wound healing. There
is ongoing debate regarding whether it offers superior long-term outcomes compared to the conventional method, especially
in terms of recurrence and complication rates [15].

In a comparative study between the two techniques, patient age distribution showed significant variation. The conventional
inguinal (CI) group had a higher concentration of patients in the youngest age group (0—12 months), whereas the high scrotal
(HS) group had a more even distribution across age ranges. This difference was statistically significant. Regarding hernia
laterality, both approaches showed a similar pattern, with most patients presenting with unilateral hernias. There was no
significant difference between the two groups in this respect [16].

The operative duration significantly favoured the high scrotal approach, with a mean time of about 30 minutes compared to
45 minutes for the conventional approach. This supports the efficiency of the high scrotal technique due to more direct access.
Post-operative complications, including scrotal hematoma and edema, were monitored at multiple time points. While the HS
group experienced more instances of these complications initially, especially edema, the differences between groups were
not statistically significant. These findings suggest that both approaches are generally safe and comparable in terms of early
post-operative complications [17].

Patient-reported quality of life post-surgery was also similar across both groups. A slightly higher percentage of patients in
the HS group rated their outcome as excellent, but overall, no statistically significant difference was found. This indicates
that both surgical techniques provide satisfactory patient experiences. Pain, a common concern after surgery, was reported
slightly more in the CI group, but again, the difference was not statistically meaningful. Both methods appear well-tolerated
with respect to postoperative pain [18].

In terms of vascular injury and wound infection, both approaches showed low incidence rates. The CI group had marginally
higher instances of both complications, but these differences did not reach statistical significance, underscoring the overall
safety of both techniques. Finally, the study examined recurrence and testicular atrophy rates. While the CI group had two
cases of recurrence and two of testicular atrophy, the HS group had none. However, the statistical analysis showed no
significant difference, reaffirming that both approaches are equally effective and safe in preventing long-term complications
[19].

This study demonstrates that while the high scrotal approach may offer certain advantages such as shorter operative time and

better cosmetic outcomes, both surgical techniques for paediatric herniotomy are comparable in terms of safety, complication
rates, patient comfort, and long-term efficacy [20].

5. CONCLUSION

Based on the study findings, the high scrotal approach proves to be a superior alternative to the conventional inguinal method
for paediatric herniotomy. It offers key benefits such as shorter operative time, less postoperative pain, reduced risk of
vascular injury, and faster recovery. With similar rates of long-term recurrence and testicular atrophy compared to the
traditional approach, the high scrotal technigque stands out as a safe and effective option. Overall, it presents a preferable
choice for managing uncomplicated hernias in pediatric patients, enhancing surgical outcomes and patient comfort.
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