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Abstract: Pediatric patients presenting as inguinal hernia or congenital hydrocele is common ailment encountered in surgical 

practice and herniotomy is a very common surgical procedure performed. Open procedure is gradually being replaced by 

laparoscopic approach because of the distinct advantages of early recovery, short stay and better cosmetic results. 150 pediatric 

patients of inguinal hernia or congenital hydrocele were subject of this study. These patients were subjected to laparoscopic 

herniotomy performed at the neck of the sac and proximal part of peritoneum was closed with non-absorbable polypropyelene 

suture with aspiration of scrotal sac, if required. Average age of patients was 6.5 year with 93.35% male. 70.6% had inguinal 

hernia and 29.4% had congenital hydrocele). 68% patients had right sided and 10.6% clinically bilateral lesion. Operating time 

was 25 minutes in unilateral and 34.8 minutes in bilateral procedure. Postoperative stay was 1.06 days. No intraoperative 

complication was noted. Recurrence rate was 1.33% and conversion rate was 0.66%. Laparoscopic herniotomy is safe, well 

tolerated and effective procedure with early recovery, short operating time, less postoperative pain, free of complication, 

shorter post-operative hospital stay and very low recurrence. It can detect contralateral patent processus vaginalis and bilateral 

closure of it can be done through same approach. 
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1. Introduction 

Inguinal hernia or hydrocele is one of the common ailment 

encountered in paediatric patients by surgeons and the 

incidence is higher in neonates and infants. However, the 

incidence decreases after first year of life. Premature infants 

have an even higher risk of developing inguinal hernia. 

Patent processus vaginalis [1] results in either congenital 

hydrocele or inguinal hernia depending on the size of the 

opening at internal inguinal ring in pediatric patients [2, 3, 4]. 

Since pathogenesis is related to patent processus vaginalis 

and descent of testis, incidence is more common in boys and 

on right side [3] due to late closure of internal ring as 

compared to left side. Clinical presentation is usually as 

painless inguinal or scrotal swelling which increases after 

cough, cry or long term play. Presence of pain indicates 

complications. Patient presenting as unilateral disease may 

have occult contralateral patent processus vaginalis. 

Hence, inguinal hernia repair is one of the most commonly 

performed operations in the pediatric population [5]. 

Exposure, dissection, high ligation and removal of sac was 

first proposed treatment of inguinal hernia / hydrocele [6] 

and have been in use for many years as gold standard 

treatment of this ailment sans excision of sac. Traditionally, it 

is operated upon by open inguinal incision. However, with 

the introduction of laparoscopic repair, opinion of scientific 

community is divided concerning the best method of 

pediatric herniotomy [7]. Relatively small number prefer a 

laparoscopic repair over traditional open repair [5]. Smaller 

surface area for access, compliant abdominal wall, presence 

of liver below costal margin, intra-abdominal urinary 

bladder, smaller size abdominal cavity and viscera close to 

abdominal wall were various reasons of apprehension in 

using therapeutic laparoscopy in pediatric patients. 

However, with changes in instrumentation for laparoscopy 

and increasing experience in adult laparoscopy, therapeutic 

laparoscopic procedures are increasing performed in pediatric 
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patients. But relatively small number prefer a laparoscopic 

repair over the open repair for inguinal hernia repair. 

Laparoscopic repair presents a viable alternative to open 

repair and offers a number of benefits over traditional 

approach including superior visualization of the relevant 

anatomy, ability to assess and repair a contralateral hernia, 

lower rates of metachronous hernia, shorter operative time in 

bilateral hernia and improved cosmesis [5]. 

This study was, therefore, conducted on 150 paediatric 

patients between 1-14 years of age presenting either as 

inguinal hernia or hydrocele to assess feasibility and 

advantages of laparoscopic herniotomy. 

2. Material and Methods 

150 patients between 1-14 years of age presenting and 

clinically diagnosed as case of either inguinal hernia or 

congenital hydrocele were subjects of this study. Relevant 

routine investigations were performed and pre-anesthetic 

assessment was done by anesthetist for their fitness for 

general anesthesia. All these patients were planned for 

laparoscopic herniotomy i.e. division of hernia sac at neck 

followed by closure of the proximal part of divided sac by 

purse string suture using 2’0 non-absorbable polypropyelene 

suture material. 

6 mm sub umbilical camera port and two 6 mm 

midclavicular line working ports at umbilical level were 

created after pneumoperitoneum with 8 mm of mg intra-

abdominal pressure. Peritoneum at internal ring was divided 

with sharp dissection and 2’0 polypropyelene suture was 

used for applying purse string closure of proximal part of the 

peritoneum. Pneumoperitoneum was released and ports were 

closed. Hydrocele fluid was aspirated from scrotal sac by 

passing aspiration needle through scrotal skin. As a standard 

practice in paediatric herniotomy, distal sac was left intact 

with open end. Duration of surgery, post-operative pain and 

analgesic requirement, intra-operative or post-operative 

complications, post-operative hospital stay were recorded 

and compared with other laparoscopic and open herniotomy 

studies from literature. 

3. Results 

48% patients were between 5 to 8 years of age and 14.6% 

were between 9 to 10 years of age. No patients below one 

year was operated in this study. 26.6% patients were between 

1 to 3 years of age. Mean age of patients was 6.5 +/- 3.1 years 

of age (confidence interval 6.5 +/-0.495). 93.3% patients 

were male and the ratio of male: female was 14:1. 70.6% 

were diagnosed as inguinal hernia and 29.4% as congenital 

hydrocele. 

67.9% patients with inguinal hernia had lesion on right 

side and 9.3% had bilateral lesion. In hydrocele group, 68.1% 

had right sided and 13.6% had bilateral lesion. Overall 68% 

had right side lesion and 10.6% were bilateral lesion 

following clinical examination. 

During laparoscopic procedure, 13.43% patients, clinically 

diagnosed as unilateral lesion had small contralateral patent 

processes vaginalis and therefore, total patients having 

bilateral lesion increased from 10.6% to 22.6% after 

procedure. 

In unilateral cases, operating time was 21 to 30 minutes in 

52% patients and it was 11 to 20 minutes in 32% patients. In 

14.6% patients, operating time was between 31 to 40 

minutes. The time exceeded 40 minutes in one patients who 

was converted from laparoscopic to open herniotomy. In all 

bilateral herniotomies, time taken was between 31 to 40 

minutes. Mean operating time was 25+/-6.3 minutes 

(confidence interval – 25 +/- 1.007) in unilateral cases and it 

was 34.8+/-5.6 minutes (confidence interval 34.8 +/- 0.895) 

in bilateral cases. 

According to the numerical pain scale, 87.7% patients had 

mild pain and 11.6% had moderate pain and.66% had severe 

pain (converted to open) following recovery from anesthesia. 

Tramadol was used as analgesics in postoperative period. 

34.6% required 50 mg or less of tramadol, 44% required 76 

to 100 mg and 4% required more than 100 mg of total 

tramadol. Mean requirement was 81.3 +/-7 mg (confidence 

interval 81.3 +/- 1.119) of tramadol. 

No intra-operative complication was reported and post-

operatively 4% patients had surgical emphysema in early 

post-operative period. Patients were followed for 24 months 

and 1.33% had recurrence of disease. Re-laparoscopy was 

done in these patients and could be treated by laparoscopic re 

suturing sac. In 0.66% patients procedure was converted to 

open surgery because of adherent omentum to the sac 

93.3% patients had post-operative stay of 1 day and rest 

were discharged between 1-2 days. Average stay was 1.06+-

0.25 days (confidence interval 1.06 +/- 0.039). 

Degree of freedom was 149 and confidence interval was 

calculated at confidence level of 95%. 

4. Discussion 

Galen in 176 AD described processus vaginalis as a duct 

descending to testes as a small offshoot of the great 

peritoneal sac [1].
 
Shortly after the descent of testes, in first 

few months of life, most of processus vaginalis obliterates 

except the terminal portion around testes which persists as 

tunica vaginalis. According to variable data, in 40% of the 

infants, processus vaginalis closes during first few months of 

life and in another 20% by 2 years of age [2, 3]. Failure of 

obliteration of processus vaginalis is responsible for 

pathogenesis of indirect inguinal hernia / hydrocele [1, 4]. 

Overall incidence of patent processus vaginalis is 12-14% 

whereas that of indirect inguinal hernia / hydrocele is 1-2%, 

which indicates that all patent processus vaginalis do not 

manifest clinically. As the left testis descends before right, 

the right processus vaginalis closes later explaining the 

higher incidence of hernia and congenital hydrocele on right 

side in pediatric patients [3]. In present study also, 67.9% of 

patients with inguinal hernia and 68.1% of hydrocele patients 

had right side involved. 
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Figure 1. Defect Present in Internal Inguinal Ring. 

 

Figure 2. Hernial Sac Containing of Omentum. 

Caliber of processus vaginalis at internal inguinal ring will 

determine whether patient will develop hernia or hydrocele. 

Small caliber channel will allow only peritoneal fluid to seep 

through leading to hydrocele and larger defect will allow 

intra-peritoneal viscera to migrate and manifest is inguinal 

hernia. 70.6% patients had inguinal hernia and 23.4% had 

hydrocele in this series. 
Ferguson proposed closure of patent processus vaginalis 

by exposure, dissection, high ligation and removal of sac [6]. 

and this was successfully applied in pediatric patients for 

many years [8]. The Ferguson’s principal sans excision of 

hernial sac is still the basis of all pediatric hernia repair even 

today. Various factors like smaller surface area and compliant 

abdominal wall, smaller size of abdominal cavity, location of 

viscera closes to abdominal wall, well developed structures 

like obliterated umbilical vein, artery and urachus were 

responsible for slow growth of therapeutic laparoscopy in 

pediatric patients. Introduction of sophisticated insufflator 

and monitoring equipment, availability of thin (3 mm) short 

instruments and increasing experience of laparoscopy in 

adult patients led to increasing use of therapeutic laparoscopy 

in pediatric patients. 

Stephen Gans was first to perform laparoscopy in a hernia 

patient by introducing laparoscope through open hernial sac 

for verification of patent processus vaginalis on opposite 

side. Various techniques have been used for laparoscopic 

closure of patent processus vaginalis but faithful 

reproduction of the inguinal approach was developed lately 

which involves dissection and transection of the neck of the 

sac at internal inguinal ring followed by suture closure of 

proximal end [9]. Same technique was used in the present 

study. Since recurrence rate is significantly lower in repairs 

pertormed with non-absorbable suture [10] polypropyelene 

was used in this study 

 

Figure 3. Purse-String Suturing of Hernial Sac. 

Average age of patients in this study was 6.5+/-3.15 years 

which is higher as compared to other studies [11, 12].
 

probably because majority of patients were from rural area 

with lack of health awareness. No patient below one year was 

operated in this study and in patients between 1-2 years 

(13.3%) either the large size of hernia / hydrocele or history 

of at least one attack of obstruction was present. 93.3% 

patients were male (14:1). Other authors have also reported 

high incidence of male patients [11]. 9.43% of hernia and 

13.6% of hydrocele patients (overall 10.6%) had clinically 

detectable bilateral lesion. After the procedure, total of 

22.6% had bilateral lesion suggesting contralateral patent 

processus vaginalis in additional 12% patients. This is the 

distinct advantage of laparoscopic herniotomy which detects 

contralateral clinically undetected patent processus vaginalis. 

All these bilateral cases could be treated through same ports 

providing better cosmetic results. Open surgical procedure 

would have necessitated another scar in opposite inguinal 

region. Similar observations were made by other authors also 

[11, 13, 14, 15]. Chances of having contralateral patent 

processus vaginalis is high in patients below 2 years of age 

[15]. 

Average operating time in unilateral cases was 25+/-6.3 

minutes whereas in bilateral cases it was 34.8+/-5.6 minutes. 

Many studies by other authors have compared the operating 

time of laparoscopic procedure with open procedure and 

reported shorter time with laparoscopy specially in bilateral 

cases [11, 13]. However, time taken will depend on many 

factors including experience of surgeon and few authors have 

reported longer time with laparoscopy [16, 17]. Since 

assessment of postoperative pain is difficult in patients below 

2 years of age, only patients above 2 years were evaluated in 

this study. 87.7% had mild and 11.6% had moderate pain. On 

numerical pain scale, average score was 1.88 +/-1.07. All 

patients were started oral fluids after 8 hours postoperatively, 

combination of Ibuprofen (10-15 mg/kg) and Paracetamol 

(10-20 mg/kg) was given after 8 hours, From 0 to 8 hours 

postoperatively, tramadol (1-2 mg/kg) was given parenterally. 
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78.6% patients required less than 100 mg of tramadol in 

postoperative period. One patient converted to open had 

severe pain and required more than 100 mg of total tramadol 

for adequate pain control. 

No intraoperative complication was reported in this study, 

4% patients had minor surgical emphysema subcutaneously 

which subsided within 24 hours. Patients were followed up 

for 24 months and 1.33% had recurrence during this period. 

Re-laparoscopy was done and it was observed that in both 

cases part of sac over gonadal vessels was missed during 

suturing. Both patients were treated laparoscopically. 

Avoiding the peritoneum over vas deferens and gonadal 

vessels during laparoscopic ligation of sac may leave a small 

gap at internal inguinal ring which has potential to contribute 

in recurrence in male patients [9, 11, 18]. Recurrence rate in 

laparoscopy varies from 0.88% to 3.1% [13, 19]
 
which is 

similar to open procedure. Few authors have reported higher 

rate of recurrence in laparoscopic herniotomy [20].
 
It was 

very low (1.33%) in present study. 

 
Figure 4. Small Sac in Case of Recurrence after Laparoscopic Herniotomy. 

Postoperative stay in 93.3% was 1 day with an average 

of 1.06+-0.25 days. And conversion rate was 0.66%. 

Conversion to open in single patient was required due to 

adherent omentum which could not be reduced 

laparoscopically and operating time was also more than 40 

minutes in this patient only. Various authors have reported 

different conversion rates and it varies from 0 to 10% [21, 

22]. Laparoscopic repair in recurrent childhood inguinal 

hernia cases, developed after open repair, avoids entering 

a fibrotic inguinal canal, making the procedure easier and 

shorter and hence laparoscopic hernia repair is a good 

alternative options in recurrent childhood hernia [23]. 

Laparoscopic pediatric hernia repairs is beneficial in 

bilateral hernia of girls, giant hernia, recurrent following 

failed repair and in hernia associated with undescended 

testis or ambiguous genitalia [7]. Safety and efficacy of 

laparoscopic hernia repair especially in female patients and 

in patients with initial left sided hernia [24]. In comparison 

with open herniotomy, shorter operative time for unilateral 

as well as bilateral hernias, less post-operative 

complications was also observed without an difference in 

recurrence rate [25, 26, 27]. 

5. Conclusion 

Present study, therefore, indicates that laparoscopic 

herniotomy for pediatric patients is safe, effective, takes less 

operating time and have very few complications including 

recurrence. Postoperative pain, analgesic requirement and 

hospital stay is also less. It had an added advantage of 

detecting contralateral patent processus vaginalis with ability 

to treat bilateral cases with best cosmetic result. 

Laparoscopic hernioraphy is good option for recurrent 

childhood hernia developed after open repair. However, 

recurrence rate is same as open procedure as observed in this 

study. Similar observations were made by many authors 

regarding laparoscopic herniotomy. 
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