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INTRODUCTION

	 Inguinal herniotomy is one of the most 
commonly performed procedure by a pediatric 
surgeon. The reported incidence of inguinal 
hernia in mature infants varies from 1-5% 
to 12-25% with a family history, and a male 
preponderance. It is slightly higher in pre-mature 
infants about 10-30%. In children, it is almost 
always indirect inguinal hernia caused by patent 
processus vaginalis. Right sided hernias are 
twice as common as those on the left and bilateral 
hernias are present approximately 10% of the 
times.1-3
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ABSTRACT
Background & Objective: In children younger than two years, most surgeons perform the inguinal 
herniotomy superficially through the external ring, a technique known as Mitchell-Banks’ Herniotomy (MBH) 
while in older children, commonly Ferguson and Gross Herniotomy (FGH) is performed which involves 
opening of inguinal canal. Our aim was to compare the FGH and MBH in terms of recurrence in boys with 
inguinal hernia.
Methods: Boys with inguinal hernia presenting to Pediatric Surgery, Mayo Hospital Lahore from Dec 2016 
to January 2018 were included in the study, if older than two years and younger than 14 years and without 
palpable deep ring (2 cm or more in width) or strangulation of inguinal hernia or malnutrition. They 
were randomly allocated in 2 groups after obtaining informed consent from parents, and underwent MBH 
(Group-A) and FGH (Group-B). Children were called for follow up after 1 week and at 6 months to assess 
for recurrence.
Results: Total 260 patients with inguinal hernia were enrolled (NCT:03392636). The mean age of boys in 
Group-A was 5.2±3.0 years and in Group-B was 5.9±3.1 years. Mean operating time in Group-A (26.65±3.22 
minutes) was longer than Group-B (15.92±4.22 minutes), and scrotal oedema was noted in 38 (29.2%) 
cases in Group-A, while 7 (5.4%) cases in Group-B. Testicular atrophy was noted in one patient of Group-B. 
Recurrence occurred in 1(0.8%) patient in Group-A, and in 8(6.2%) patients in Group-B (p-value 0.018). 
Conclusion: Mitchell-Banks’ herniotomy has lower recurrence rate than Ferguson and Gross Herniotomy in 
boys older than two years.
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	 The basic principle of herniotomy for indirect 
inguinal hernia is the ligation of processus 
vaginalis as described by Marcy in 1871.4,5 This 
can be achieved by different methods such as 
open method, laparoscopy, laparoscope assisted 
percutaneous extra peritoneal closure or mini-
incision herniotomy.5-8

	 Ferguson and Gross herniotomy (FGH) and 
Mitchell-Banks’ herniotomy (MBH) are the two 
most commonly performed open methods of 
pediatric inguinal herniotomy. FGH involves 
opening of inguinal canal and herniotomy at the 
level of internal inguinal ring or at the level of 
pre-peritoneal fat. In contrast, in MBH, the same 
is accomplished without opening inguinal canal. 
Traditional teaching for inguinal herniotomy is to 
do MBH in children under the age of two years 
and FGH in older children.2,3,9-11

	 Most common cause of a recurrent inguinal 
hernia in children is failure to identify or to 
completely ligate the indirect inguinal hernial sac 
at the level of internal ring or pre-peritoneal fat.7 

Initially it was thought that MBH in older children 
prevents effective ligation and leads to recurrence, 
yet studies indicate the inguinal canal length to 
be in between 4-23 mm to 40-65 mm maximum 
in children and by applying gentle traction on 
superficial ring, hernial sac can be ligated at the 
level of pre-peritoneal fat effectively as tissues are 
elastic.9-12 A study conducted by Jadhav and co-
authors, mentioned the recurrence rate of FGH as 
6%.13 In another study, the recurrence of both the 
techniques were 0%.9

	 The objective of this study was to compare 
the recurrence rate between the two different 
procedures of inguinal herniotomy in boys older 
than two years. Rationale was that no randomized 
trial is available to compare the two techniques 
and if the recurrence rates are comparable, then 
MBH can be recommended as in this technique, 
there is minimum distortion of anatomy.

METHODS

	 This randomized controlled trial (Trial 
registration number NCT:03392636 and IRB No: 
212/RC/KEMU dated 26-11-2016) was carried 
out in the department of Pediatric Surgery, King 
Edward Medical University/ Mayo Hospital 
Lahore from December 2016 to January 2018. 
Sample size of 260 cases (130 in each group), was 
calculated with 95% confidence level, 80% power 
of test with expected percentage of recurrence of 
MBH as 0% and FGH as 6% using formula:13

	 Non probability convenience sampling 
technique was used. All boys aged between 
2-14 years presenting in Pediatric Surgery 
Department, Mayo Hospital Lahore with inguinal 
hernia were included. Exclusion criteria was 
children who were severely malnourished(Child 
between z score of -2 to -3 for weight for height , 
and between z score of -2 to -3 for height for age 
and hemoglobin less than 8 g/dl), children with 
very large hernia needing internal ring repair 
(a palpable deep ring that is two cm or more 
in width), children with sliding hernia (hernia 
containing the segment of bowel or bladder 
as component of its sac wall) or strangulated 
hernia (hernia with vascular compromise and 
showing the signs of irreducibility and intestinal 
obstruction). Children with connective tissue 
disorders or undescended testis or associated 
hydrocele were also excluded.
	 After taking informed consent from parents, 
children fulfilling the criteria were randomly 
allocated in two groups via lottery method. 
Children in Group-A (Case) underwent Mitchell 
Banks Herniotomy and those in Group-B (Control) 
underwent Ferguson and Gross Herniotomy.  
Under aseptic measures, inguinal skin cease 
incision was made in both procedures. In 
MBH, inguinal herniotomy was done through 
the superficial inguinal ring, by dissecting the 
hernia sac from vas deferens and vessels without 
opening inguinal canal and then ligating sac at 
level of pre-peritoneal fat by applying gentle 
traction on superficial inguinal ring (Fig.2). In 
FGH, inguinal herniotomy was performed after 
opening inguinal canal. Patients were discharged 
on same day and were called for follow up 
at one week to rule out any complications 
(secondary outcome) and six months interval 
post operatively to look for recurrence (primary 
outcome). Recurrence was labelled if there was 
re-appearance of reducible swelling in inguino-
scrotal region assessed after six months of 
procedure and ultrasonography of the swelling 
showed abdominal contents. Doppler ultrasound 
and assessment of pre-operative and post-
operative testicular volume was also done to 
rule out testicular atrophy. It was assessed by 
medical officer of OPD, who was blind to random 
assortment of patient and the type of herniotomy 
done. 
	 The data was collected by the researcher himself 
on the prescribed proforma. Data was entered 
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and analyzed in SPSS version 23. Quantitative 
variables like age were presented as mean and 
standard deviation. Qualitative variables like 
recurrence were presented as frequency and 
percentage. Comparison of two groups’ outcome 
was done by applying chi-square test and p value 
<0.05 was taken as significant. Effect modifiers 
like size of defect and age of patient were stratified 
and post stratification comparison of two groups 
was done.

RESULTS

	 Total patients enrolled were 260. Out of these, 
158 (60.8%) patients had right sided inguinal 
hernia, 90 (34.6%) had left inguinal hernia, 
while remaining 12 (4.6%) had bilateral inguinal 
hernia. Mean age of patients in Group-A was 
5.2±3 years while in Group-B,the mean age for 
children undergoing Ferguson Gross herniotomy 
was 5.9±3.1 years. Mean weight of children 
in Group-A was 17.93±6.7 kg, while the mean 
weight of children in Group-B was 19.1±6.98 kg. 

Mean operation time in Group-A was 26.65±3.22 
minutes and 15.92±4.22 minutes in Group-B. 
Mean size of incision in Group-A was 2.5±0.11 
cm and in Group-B was 2.8±0.1 cm.
	 Eleven (8.5%) patients had tearing of processus 
vaginalis in MBH and only one (0.8%) in FGH. 
None of patients undergoing both techniques 
developed wound infection post-operatively. 
While 38 (29.2%) developed scrotal oedema in 
MBH and 7 (5.4%) developed it in FGH. Eight 
patients (6.2%) in Group-A developed scrotal 
hematoma, while 4 (3.1%) developed it in 
Group-B.
	 Recurrence was noted in 1 (0.8%) cases in MBH 
while it was observed in 8 (6.2%) cases in FGH, 
with p value of 0.018. One (0.8%) patient who 
underwent FGH developed testicular atrophy 
and no patient had testicular retraction.There 
was no difference in recurrence in both groups 
even when compared post stratification for age 
and size of ring, as seen in Table-I, II.

Herniotomy in boys older than two years

Table-I: Post stratification comparison of recurrence in both groups with respect to age.

Age groups Recurrence
Group-A Group-B

Total p-value
Mitchell Banks Herniotomy Ferguson & Gross Herniotomy

≤7 years

yes 1(1%) 6(6.1%) 7(3.6%)

0.053no 98(99%) 92(93.9%) 190(96.4%)

Total 99(100%) 98(100%) 197(100%)

>7 years

yes 0(0%) 2(6.3%) 2(3.2%)

0.157no 31(100%) 30(93.8%) 61(96.8%)

Total 31(100%) 32(100%) 63(100%)

Table-II: Post stratification comparison of recurrence in both groups with respect to size of ring.

Size of defects Recurrence
Group-A Group-B

Total p-value
Mitchell Banks Herniotomy Ferguson & Gross 

Herniotomy

≤1.5 cm

Yes 0(0%) 3(4.8%) 3(2.5%)

0.095No 56(100%) 59(95.2%) 115(97.5%)

Total 56(100%) 62(100%) 118(100%)

>1.5 cm

Yes 1(1.4%) 5(7.4%) 6(4.2%)

0.076No 73(98.6%) 63(92.6%) 136(95.8%)

Total 74(100%) 68(100%) 142(100%)



Pak J Med Sci     January - February  2021    Vol. 37   No. 1      www.pjms.org.pk     43

DISCUSSION

	 Although inguinal herniotomy is a commonly 
performed procedure, yet different surgeons prefer 
different techniques and different approaches.2-10 
In this study, we found that there is no need to 
open inguinal canal in selected children, rather 
MBT was safer than FGH in terms of recurrence (p 
value of 0.018).
	 In this study, 60.8% patients had right inguinal 
hernia while 34.6% had left inguinal hernia. Right 
sided inguinal hernia was found to be almost twice 
more common than left inguinal hernia which is 
very much consistent with published literature.1-3,13

Operation time in Mitchell Banks herniotomy was 
26.65±3.22 minutes while the mean operation time 
in Fergusson Gross herniotomy was 15.92±4.22 
min. The increased operation time may be due to 
less familiarity with the procedure by all surgeons 
especially residents, needing supervision and a 
need to apply traction at times, to achieve high 
ligation of the hernia sac. This also contributed to 
more tearing of processus vaginalis in MBH (11 
patients) and only 1 (0.8%) developing it in FGH. 
Yoshimura and colleagues have reported that 
operative times are more for residents performing 
herniotomy as compared to specialists.14 
	 More patients in MBH developed scrotal 
oedema and haematoma probably because of 
extra dissection and extra traction required in 
this technique. Thirty eight patients developed 
scrotal oedema (29.2%) in MBH while seven 
(5.4%) developed it in FGH. Eight patients (6.2%) 
developed scrotal haematoma in MBH while 
four (3.1%) developed in FGH. This is more than 
other such comparative studies such as study 
conducted by Turk et al in which the incidence of 
scrotal oedema and hematoma was 1% and 0.6% 
in FGH Group-And 0.7% and 0.6% respectively 
in MBH group.11 Similarly lower frequency was 
reported by Nasar and colleagues, around 5% 
scrotal hematoma and 2.7% scrotal oedema.15 
Although Javaid and co-authors reported slightly 
higher post-operative complications (17%) with 
scrotal oedema 14% and scrotal hematoma 2%.16 

	 One patient developed testicular atrophy in 
Group-B. The incidence reported is 2-3% after 
incarceration.3 Overall 30% cases of testicular 
atrophy occur within 1st year of repair, with 5.1 
cases reported in 10,000 persons per year.17

	 Recurrence was less in MBH technique (0.8%). 
The length of inguinal canal and wider external 
ring are important factors for the success of 

MBH in children. Studies have documented the 
inguinal canal length in a range of 4-23mm to a 
maximum of 40-50mm, an average of 0.7-1.9 cm 
in children younger than 13 years.9,11,12,18 Another 
important factor contributing to the success of 
this procedure is flexible fascia and less oblique 
inguinal canal, allowing easy traction on external 
ring and greater visibility of internal ring.9,10 
	 Reported recurrence rate are relatively lower in 
uncomplicated inguinal hernia, around 1-2.5%. 
The most important factors contributing include 
adequate surgical training, experience, and tissue 
handling.2,3,5 Recurrence rate of FGH (6.2%) in this 
study is similar to the incidence of 6% reported 
by Dinesh Jadhav and colleagues.13 Nasar et al 
reported recurrence rate of 1.1%.15

	 Recurrence was observed for only up to six 
months which is a brief period because recurrence 
has been reported even up to 6.7 years after the 
procedure in a recent study with a long follow-
up. The reported median time was 209 days with 
time interval increasing with older age, although 
the majority of recurrences occurred within 
the first year following hernia repair (60%).19 
So a prolonged follow up is required to draw a 
definitive conclusion when primary outcome is 
taken as recurrence.

Limitation of this study: It is short period of 
follow-up and conducting it in a single centre. The 
results may be generalized as different surgeons 
performed both procedures.

CONCLUSION

	 Mitchell-Banks’ herniotomy has lower recurrence 
rate than Ferguson and Gross Herniotomy in boys 
older than two years.

Grant Support & Financial Disclosures: None.

REFERENCES
1.	 Chen Y-H, Wei C-H, Wang K-WK. Children with Inguinal 

Hernia Repairs: Age and Gender Characteristics. Glob 
Pediatr Heal. 2018;5:1-6. doi: 10.1177/2333794X18816909

2.	 Glick PL, Boulanger SC. Inguinal hernias and hydroceles. 
In : Coran AG, ed-in-chief, Adzick NS, Krummel TM, 
Laberge JM, Shamberger RC, Caldamone AA, associate 
(Eds). Pediatric Surgery. 7th ed. Philadelphia: Elsevier, 
Saunders. 2012:985-1001.  doi: 10.1016/C2009-0-41746-X

3.	 Synder CL, Escolino M, Esposito C. Inguinal hernia. In: 
Holcomb III GW, Murphy JP, Peter SD (eds). Holcomb 
and Ashcraft’s Pediatric Surgery. 7th ed. Philadelphia: 
Elsevier, Saunders; 2020:785-804.

4.	 Ibrahim M, Ladan M, Abdussalam U, Gestu K, Mohammad 
M, Chukwuemeka A. Open inguinal herniotomy: Analysis 
of variation. Afr J Paediatr Surg. 2015;12(2):131-135. 
doi: 10.4103/0189-6725.160361

Hafiz Mahmood Ahmad et al.

https://doi.org/10.1016/C2009-0-41746-X


Pak J Med Sci     January - February  2021    Vol. 37   No. 1      www.pjms.org.pk     44

5.	 Ibrahim M, Gesto K, Mohammad M, Akhparov N, 
Aipov R. Herniotomy in resource scarce environment: 
Comparison of incisions and techniques. Afr J Paediatr 
Surg. 2015;12(1):45-50. doi: 10.4103/0189-6725.150980

6.	 Uchida H, Kawashima H, Goto C, Sato K, Yoshida M, 
Takazawa S. Inguinal hernia repair in children using 
single incision laparoscope-assisted percutaneous 
extraperitoneal closure. J Pediatr. Surg. 2010;45(12):2386-
2389. doi: 10.1016/j.jpedsurg.2010.08.037

7.	 Saha N, Biswas I, Rahman MA, Islam MK. Surgical 
Outcome of laparoscopic and open surgery in inguinal 
hernia. Mymensingh Med J. 2013;22(2):232-236.

8.	 Saleem MM, Ch IA, Awan SH, Ahmed N, Safdar CA, 
Afzal T, et al. Needle  assisted  laparoscopic  repair ( 
NALR ) of  inguinal  hernias  in  children: our experience 
at a tertiary care hospital. Pak Armed Forces Med J. 
2019;69(2):413-418.

9.	 Nazem M, Dastgerdi MMH, Sirousfard M. Outcomes 
of pediatric inguinal hernia repair with or without 
opening the external oblique muscle fascia. J Res Med Sci. 
2015;20(12):1172-1176. doi: 10.4103/1735-1995.172985

10.	 Levitt MA, Ferraraccio D, Arbseman MC, Brisseau 
GF, Caty MG, Glick PL. Variability of inguinal hernia 
surgical technique: A survey of North American Pediatric 
Surgeons. J Pediatr Surg. 2002;37(5):745-751. doi: 10.1053/
jpsu.2002.32269

11.	 Turk E, Memetoglu M, Edirne Y, Karaca F, Saday C, Guven 
A. Inguinal herniotomy with the Mitchell–Banks’ technique 
is safe in older children. J Pediatr Surg. 2014;49(7):1159-
1160. doi: 10.1016/j.jpedsurg.2013.09.065

12.	 Osuoji RI, Bankole MA. Do Infants and Children have 
Measurable Inguinal Canals? J Nepal Pediatr Soc. 
2013;33(3):182-185.  doi: 10.3126/jnps.v33i3.8355

13.	 Jadhav DL, Manjunath L, Krishnamurthy VG. A 
Study of Inguinal Hernia in Children. Int J Sci Res. 
2014;3(12):2149-2155. 

14.	 Yoshimura S, Migita M, Matsufuji H. The clinical outcomes 
of pediatric inguinal hernia repairs operated by surgical 
residents. Asian J Surg. 2019;43(7):730-734. doi: 10.1016/j.
asjsur.2019.08.011

15.	 Nasar GN, Sandhu IN, Sultan MA. Management of Inguinal 
Hernia in Children. Ann Punjab Med Coll. 2017;11(3):202-
205. doi: 10.29054/APMC/17.357

16.	 Javaid S, Rasool N, Choudhry ML. Incidence of post-
operative complications of inguinal hernia and hydrocele 
open surgery in children. Pak J Med Health Sci. 
2018;12(2):440-442.

17.	 Sonderman KA, Wolf LL, Armstrong LB, Taylor K, Jiang 
W, Weil BR,  et al.  Testicular atrophy following inguinal 
hernia repair in children. Pediatr Surg Int. 2018;34:553-560. 
doi: 10.1007/s00383-018-4255-z

18.	 Al-Momani HM. Surgical anatomy of the inguinal 
canal in children. Ann Saudi Med. 2006;26(4):300-302. 
doi: 10.5144/0256-4947.2006.300

19.	 Taylor K, Sonderman KA, Wolf LL, Jiang W, Armstrong LB, 
Koehlmoos TP, et al. Hernia recurrence following inguinal 
hernia repair in children. J Pediatr Surg. 2018;53(11):2214-
2218.  doi: 10.1016/j.jpedsurg.2018.03.021

Authors Contribution:

HMA: designed, data collection, statistical analysis, 
final approval and accountable for manuscript
FN: conceived, manuscript writing, final approval 
and accountable for manuscript 
US: data collection, reference writing, final approval 
and accountable for manuscript
GB: reviewed the manuscript, statistical analysis, 
final approval and accountable for  manuscript.

Herniotomy in boys older than two years

https://dx.doi.org/10.4103%2F0189-6725.150980
https://doi.org/10.1053/jpsu.2002.32269
https://doi.org/10.1053/jpsu.2002.32269
https://doi.org/10.3126/jnps.v33i3.8355
https://doi.org/10.1016/j.asjsur.2019.08.011
https://doi.org/10.1016/j.asjsur.2019.08.011
https://dx.doi.org/10.5144%2F0256-4947.2006.300

	_GoBack
	_GoBack
	bookamrk1
	bookamrk3
	bookamrk4
	bookamrk12
	bookamrk11
	bookamrk6
	bookamrk5
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk50526010
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk51851690
	_GoBack
	_Hlk52273114
	_Hlk52273725
	_GoBack
	OLE_LINK3
	_Hlk51400420
	_Hlk24368026
	gjdgxs
	_Hlk24368194
	_Hlk51397308
	_Hlk51401471
	_Hlk29636684
	30j0zll
	_Hlk23714911
	_Hlk24311863
	_Hlk24202212
	_Hlk24202411
	_Hlk24205479
	_Hlk24208778
	_Hlk40631393
	_Hlk24360780
	_Hlk24363409
	_Hlk40631885
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK1
	OLE_LINK2
	OLE_LINK111
	OLE_LINK112
	OLE_LINK126
	_GoBack
	_GoBack
	_Hlk48744385
	_Hlk48744429
	_Hlk48744497
	_Hlk48744539
	_GoBack
	_Hlk45286046
	_GoBack
	_Hlk45537426
	_Hlk48935643
	_Hlk48937735
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk50631560
	_GoBack
	_GoBack
	OLE_LINK22
	_GoBack
	_Ref25093967
	_Ref25093973
	_Ref25093977
	_Ref33262241
	_Ref25094205
	_Ref33262292
	_Ref25094174
	_Ref33262520
	_Ref25094360
	_Ref33264512
	_Ref25094490
	_Ref33264570
	_Ref25094291
	_Ref33264589
	_Ref25094176
	_Ref33264625
	_Ref25094417
	_Ref33264662
	_Ref25094363
	_Ref33264714
	_Ref33264737
	_Ref25094295
	_Ref33264649
	_Ref25094533
	_Ref33268092
	_Ref25094243
	_Ref25094357
	_Ref25094686
	_GoBack
	_GoBack
	_Hlk47351321
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	page1
	_GoBack
	_Hlk44147163
	OLE_LINK1
	OLE_LINK2
	OLE_LINK3
	OLE_LINK4
	_Ref219807010
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_106
	_ENREF_128
	_ENREF_160
	_ENREF_112
	_ENREF_114
	_ENREF_115
	_ENREF_116
	_ENREF_117
	_ENREF_118
	_GoBack
	_GoBack

