
Dr. Atharva 
Shinde* MBBS MS General Surgery. *Corresponding Author

Original Research Paper

General Surgery

INTRODUCTION: 
Circumcision, surgical procedure documented since 2500 BC, is 
practised for social, cultural and medical reasons. It is the most 
common surgical procedure performed globally by paediatric 
surgeons, general surgeons, urologists and family physicians.

Circumcision is technically the removal of the foreskin from the 
human penis.[1] WHO estimated 33% of adult males worldwide are 
circumcised.[2] And out of this One-sixth of the population are 
circumcised on religious grounds.[3]

Circumcision may be used to treat pathological phimosis, refractory 
balanoposthitis and chronic or recurrent urinary tract infections 
(UTIs).[4,5] The nding that circumcision signicantly reduces 
female-to-male HIV transmission has prompted medical organisations 
serving communities affected by endemic HIV/AIDS to promote 
circumcision as an additional method of controlling the spread of 
HIV.[6]

Conventionally circumcision wounds are approximated by absorbable 
sutures. This method is associated with complications. The most 
common ones being bleeding, post-op pain, wound infection, poor 
wound healing and inadequate cosmesis.

Recently alternative methods are being utilised to overcome the 
shortcomings of the traditionally used method for circumcision. One 
of them being the use of cyanoacrylate glue, a tissue adhesive.

Cyanoacrylate adhesives (patent led 19427) are monomers that 
polymerise and form strong bonds via exothermic reaction in the 
presence of body uids. They are bactericidal, chemically stable, 
easily stored making them clinically useful.[7] Approximation via 
cyanoacrylate glue is less time consuming, gives ner cosmesis and 
reduces risk of postoperative infection.

Adhesive glue is especially useful for day care surgery like 
circumcision. Cyanoacrylate is a better alternative to sutures and 
gained increased clinical popularity due to the ease of application, 
decreased scarring, decreased pain and better cosmetic results with no 
discomfort as seen with sutures getting to or snagging the clothing and 
dressing.
Care of wounds in its simplest form and based on contemporary 
knowledge evolved along with the evolution of mankind. From that 
time till date, enormous innovative measures and techniques in the 
management and closure of wounds have evolved.

A new technology that is available for wound closure is surgical 
adhesive. Cyanoacrylate provides patients the option of suture less 
skin closure and its use is fast catching up. Presently iso amyl 2-
cyanoacrylate, a longer chain polymer which gives a stronger bond is 
in use. Several other compounds from the same family of 
cyanoacrylates have been developed, such as methyl cyanoacrylate, 
ethyl cyanoacrylate, isobutyl cyanoacrylate, and butylcyanoacrylate. 
Histotoxicity responsible for the degree of inammatory response, is 
related to the chain length of these compounds, the last generation of 
these adhesives is iso amyl cyanoacrylates, which results in less heat 
when applied, lower inammatory reaction and relatively higher 
tensile strength than the previous compounds.[9]

The Cyanoacrylates are safe for clinical use with no reports of adverse 
effects or carcinogenicity. [10,11,12]

The Cyanoacrylates were rst synthesised in 1949 by Airdis and since 
then they have been applied for medical use Coove et al described their 
adhesive properties and suggested their possible use for surgical 
adhesives. In the early 1960s, various surgical applications were 
investigated for these adhesives. Cyanoacrylates can be synthesised by 
reacting formaldehyde with alkyl Cyanoacetate to obtain a prepolymer 
which, by heating, is depolymerized into a liquid monomer. This 
monomer can then be modied by altering the alkoxycarbonyl (-
CooR) group of the molecule to obtain compounds of different chain 
lengths. Upon application to living tissues (water or base), the 
monomer undergoes an exothermic hydroxylation reaction that results 
in polymerization of the adhesive. The shorter chain derivatives. 
Cyanoacrylates may be very simplistically dened as solvent free, 
synthetic adhesives. They are reactive monomer liquids that 
polymerize into a lm when initiated by moisture or certain chemicals. 
A key property of cyanoacrylates is that the monomer liquid actually 
polymerizes directly on the surface where it is applied, creating a high 
quality and a very tenacious polymer lm. Cyanoacrylates typically x 
within a minute and achieve full bond strength in 24 hours. [13,14]

Iso amyl 2 cyanoacrylate adhesive polymerizes through an exothermic 
reaction in which a small amount of heat is released. With the proper 
technique of applying adhesive onto a dry wound and allowing time for 
polymerization between applications, heat is released slowly and the 
sensation of heat or pain experienced by the patient is minimised. 
[21,22] If adhesive is applied so that large droplets of liquid are 
allowed to remain unspread, the patient may experience a sensation of 
heat or discomfort. Extra caution should be taken to avoid depositing 
any adhesive in the wound; the adhesive will not seep into the wound 
since it starts to polymerize instantaneously. A common mistake is to 
inadvertently deposit the adhesive in the wound by pushing the tip of 
the vial into the wound and separating the wound edges.

METHODS AND MATERIALS
This is a hospital based observational study to be carried out in the 
Department of General Surgery at Smt. Kashibai Navale Medical 
College and General Hospital, Pune between the period September 
2019- September 2021.

Type of study: Clinical investigations by randomised control trial 
Study population: 100 patients (paediatric+adult)

Subject area: Surgery
Duration of study: 2 years

This study will be an open labelled randomised control trial and will be 
conducted in the Major Operation Theatre of Surgery Department of 
SKNMC and GH, Pune.

An informed consent will be taken from all patients prior to inclusion 
in the study. Detailed history, physical examination and laboratory 
workup will be done in all patients and ndings will be recorded.

The sample size has been decided by the paediatric surgery unit of 
SKNMC based on the number of patients attending paediatric surgery 
OPD for circumcision. Patients will be investigated in the Out Patient 
Department and will be called on the day of surgery. Surgery will be 
done on a daycare basis. All patients included in the study will be given 
standard of care. It is proposed to enrol 100 patients in the study who 
are indicated for circumcision. This is a comparative study in which 
patients were studied in two groups. In the control group, the 
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mucocutaneous approximation was done by interrupted 3/0 (adults) or 
4/0 (paediatric) chromic catgut. In the study group, iso amyl 2-
cyanoacrylate glue was used for wound approximation. 
Mucocutaneous approximation was achieved by using a pair of 
toothed forceps holding the two edges of the wound rmly together. 

Instructions given to patients:
Ÿ Patient should come on the day of examination with nil by mouth 

from 4 am on the day of surgery
Ÿ Patients will be instructed to come for follow up on 7th, 14th post 

op day.

Facilities and equipment used:
Ÿ Iso Amyl 2-Cyanoacrylate glue.
Ÿ Catgut 4-0/ 3-0
Ÿ Instruments required for circumcision.
Ÿ Major Operation Theatre set up.
Ÿ General and local anaesthesia

INCLUSION CRITERIA
Ÿ Paediatric patients
Ÿ Recurrent balanoposthitis  
Ÿ Religious

EXCLUSION CRITERIA
Ÿ Patients less than 2 years (physiological phimosis)
Ÿ Patients with hemolytic disorder
Ÿ Patient with co-existing congenital urological problems

OBSERVATIONS AND RESULTS
Table 1) The distribution sample size studied across two study 
groups.

Figure 1) The distribution sample size studied across two study 
groups.

Table 2  Inter-group comparison of median age.

Inter-group comparison of median age
The median age of cases in Group 1 and Group 2 was 8.5 years and 6.5 
years respectively. The minimum – maximum age range in Group 1 
and

Group 2 was 2 – 61 years and 2 – 51 years respectively. Distribution of 
median age did not differ signicantly between two study groups (P-
value>0.05).

Figure 2 Inter-group comparison of median age.

Table 3 Inter-group distribution of presenting symptoms among 
the cases studied.

Inter-group distribution of presenting symptoms
Distribution of presenting symptoms such as fever, Burning 
micturation, Ballooning of prepuce and Recurrent balanoposthitis did 
not differ signicantly between two study groups (P-value>0.05 for 
all).

Figure 3 Inter-group distribution of presenting symptoms among 
the cases studied.

Table 4 Inter-group distribution of duration of symptoms among 
the cases studied.

Inter-group distribution of duration of symptoms
Distribution of duration of symptoms among the cases studied did not 
differ signicantly between two study groups (P-value>0.05).

Figure 4) Inter-group distribution of duration of symptoms among 
the cases studied.

Table 5  Inter-group comparisons of mean duration of procedure.

Inter-group comparison of mean duration of procedure
The mean duration of procedure in Group 1 [Glue] and Group 2 
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Group Code Group Description No. of cases % of cases
Group 1 Glue 50 50.0
Group 2 Suture 50 50.0
Total 100 100.0

Age
(years)

Group 1 [Glue]
(n=50)

Group 2 [Suture]
(n=50)

P-value

Median Min –Max Median Min – Max
Age (years) 8.5 2 – 61 6.5 2 – 51 0.538N

Values are median and min - max, P-value by Mann-Whitney U 
test. P-value<0.05 is considered to be statistically signicant. NS – 
Statistically non-signicant.

Presenting symptoms Group 1 [Glue]
(n=50)

Group 2 
[Suture]
(n=50)

P-value

n % n %
Fever 0 0.0 0 0.0 0.999NS
Burning micturation 2 4.0 3 6.0 0.999NS
Ballooning of prepuce 3 6.0 2 4.0 0.999NS
Recurrent 
balanoposthitis

9 18.0 8 16.0 0.999NS

Values are n (% of cases), P-value by Chi-Square test. P-value<0.05 
is considered to be statistically signicant. NS-Statistically non-
signicant.

Duration of 
symptoms

Group 1 [Glue]
(n=50)

Group 2 [Suture]
(n=50)

P-value

n % n %
Since birth 29 58.0 32 64.0 0.823NS
Up to 1 year 20 40.0 17 34.0
>1 year 1 2.0 1 2.0
Total 50 100.0 50 100.0
Values are n (% of cases), P-value by Chi-Square test. P-value<0.05 
is considered to be statistically signicant. NS-Statistically non-
signicant.

Duration of 
procedure 
(mins)

Group 1 [Glue]
(n=50)

Group 2 [Suture]
(n=50)

P-value
[Inter-
group]Mean SD Mean SD

Duration of 
procedure 
(mins)

13.12 1.52 23.48 2.25 0.001***

Values are mean and SD, P-value [Inter-group] by independent 
sample t test. P-value<0.05 is considered to be statistically 
signicant.***P-value<0.001.
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[Suture] was 13.12 mins and 23.48 mins. Distribution of mean 
duration of procedure is signicantly higher in Group 2 [Suture] 
compared to Group 1 [Glue] (P-value<0.05).

Figure 5 Inter-group comparisons of mean duration of procedure

Table 6 Inter-group distribution of incidence of post-operative 
complications among the cases studied.

Inter-group distribution of incidence of post-operative 
complications
Of 50 cases studied in Group 1 [Glue], 3 (6.0%) had seroma, 2 (4.0%) 
had wound dehiscence and none had Stitch abscess and Stitch 
granuloma. Of 50 cases studied in Group 2 [Stitch], 4 (8.0%) had 
seroma, 2 (4.0%) had wound dehiscence and 1 (2.0%) had Stitch 
abscess and 4 (8.0%) had Stitch granuloma.

Distribution of incidence of post-operative complications such as 
seroma, Wound dehiscence, Stitch abscess and Stitch granuloma did 
not differ signicantly between two study groups (P-value>0.05 for 
all).

Figure 6 Inter-group distribution of incidence of post-operative 
complications among the cases studied.

DISCUSSION
It's tempting to suggest that infant (or at least pre-pubertal) 
circumcision should be encouraged to reduce the risk of penile 
infections and HIV, but this seems a drastic way of doing so, even if it is 
found that the ndings of tropical Africa Are applicable to other ethnic 
groups. Better hygiene and safer sex can be encouraged to lessen 
infections. Doing Millions of circumcisions to lessen penile carcinoma 
seems a drastic way of reducing the incidence of an already uncommon 
malignancy. No-one would suggest that crude, mutilating 
circumcisions performed by untrained men in unsuitable surroundings 
are desirable, but appropriate preparation for manhood certainly is, and 
ways must be found of providing it in today's developing countries, as 
much as we need it in the West.

Traditionally, needle skin suturing with suture material is the 
commonest method of surgical wound closure that is being practised 
by surgeons because of its cost effectiveness. No doubt the cost 
consumed by suture material to close one unit of surgical incision is 
cheaper than the one consumed by adhesive glue. But if we consider 
the other aspects like, frequency of post operative wound care, the 

length of postoperative hospitalisation and the number of 
postoperative consultations with the doctor which build up the cost of 
the procedure, it can be concluded that adhesives bring down the total 
cost of the surgical procedure.

In addition, nowadays surgeons are looking for faster, more 
comfortable and cosmetically best technique for skin closure and this 
obviously has thrown attention on the adhesive glues like iso amyl 2-
cyanoacrylate. Iso amyl 2-cyanoacrylate provides a exible, water 
resistant, sealed skin closure and also a needle free method of wound 
closure. This being a needle free method, guards against blood borne 
viral infections like HIV, HBV etcetera.

Further iso amyl 2-cyanoacrylate has some antimicrobial properties 
and hence bandaging can be avoided which contributes to reduction of 
total cost of the procedure. Iso amy 2-cyanoacrylate provides a water 
resistant closure and hence patients can have the comfort of having 
showers in the postoperative period which is not available with skin 
suturing method of wound closure. Patients with glue closure do not 
need to come back for suture removal which is not the case with skin 
suturing methods. Though suture removal is rarely painful, patients 
will have a high degree of anxiety for these procedures.

CONCLUSION
Iso amyl 2-cyanoacrylate provides an effective and reliable means of 
circumcision and yields similar cosmetic results as with sutured 
circumcision. The incidence of infection and wound complications are 
comparable in both the groups. In addition, iso amyl 2-cyanoacrylate 
provides certain practical advantages to the patients and surgeon. The 
advice as to which method is used for closure of wounds may come 
down to economics and operator preference.
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Post-op 
complications
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Values are n (% of cases), P-value by Chi-Square test. P-value<0.05 
is considered to be statistically signicant. NS-Statistically non-
signicant.

10  INDIAN JOURNAL OF APPLIED RESEARCH



27. Last R.J. Male genital organs. Anatomy regional and applied, 9th edn.1994;40-409.
28. Bannister, Many Dayson. Reproductive system Gray's Anatomy 38th ed, Churchill 

Livingstone 1995; 1859-1887.
29. Partin, Alan W. “Surgery of the Penis and Urethra.” Campbell-Walsh Urology, Elsevier, 

2016, p. 915.
30. Farquharson, Margaret. “SURGERY OF THE GROIN AND EXTERNAL GENITALIA.” 

FARQUHARSON'S TEXTBOOK OF OPERATIVE GENERAL SURGERY, 10th ed., 
CRC Press, 2015, p. 474.

31. Kurt A. McCammon MD, FACS, Jack M. Zuckerman MD and Gerald H.Jordan MD, 
FACS, FAAP (Hon), FRCS (Hon) Campbell-Walsh Urology, 40,907-945.e4

32. Weiss HA, Larke N, Halperin D, Schenker I. Complications of circumcision in male 
neonates, infants and children: A systematic review. BMC Urol. 2010;16:10–2.

33. Bessmann M. Cyanoacrylate spray in the treatment of prolonged oral bleeding. Int J Oral 
Surg. 1977;6:233–40.

34. Mertz PM, Davis SC, Cazzaniga AL, Drosou A, Eaglstein WH. Barriers and 
antibacterial properties of 2-octyl cyanoacrylate derived wound treatment lms. J Cutan 
Med Surg. 2003;7:1–6.

35. O'Toole EA. Extracellular matrix and keratinocyte m i g r a t i o n .  C l i n E x p D e r m a t o l 
2001;26(6):525-30.

36. Nwomeh BC, Liang HX, Cohen IK, et. alMMP-8 is the predominant collagenase in 
healing wounds and nonhealing ulcers. J Surg res 1998;81(2):189-95.

37. Nwomeh BC, Liang HX, Diegelmann RF, et alDynamics of the matrix 
metalloproteinases MMP-1 and MMP-8 in acute open human dermal wounds. Wound 
Repair Regen 1998;6(2): 127-34.

38. Yager DR, Chen SM, Ward S, et atThe ability of chronic wound uids to degrade peptide 
grough factors is associated with increased levels of elastase activity and diminished 
levels of proteinase inhibitors. Wound Repair Regen 1997;5:23-32.

39. Diegelmann RF. Excessive neutrophils characterise chronic pressure ulcers. Wound 
Repair Regen 2003; 11(6):490-5.

40. Mast BA, Schultz GS. Interactions of cytokines, growth factors, and proteases in acute 
and chronic wounds. Wound Repair Regen 1996;44(4):411-20.

41. Bucalo B, Eaglstein WH, Falanga V. Inhibition of cell proliferation by chronic wound 
uid. Wound Repair Regen 1993;1(3):181-6.

42. Kaz MH Alvarez AF, Kirsner RS, et al. Human wound uid from acute wounds 
stimulates broblasts and endothelial cell growth, J Am AcadDermatol 1991; 25(6Pt 1): 
1054-8.

43. Harris IR, Yee KC, Walters CE, et al. Cytokine and protease levels in healing and non-
healing chronic venous leg ulcers. ExpDermatol 1995;4(6):342-9.

44. Yager DR, Nowmeh BC. The proteolytic environment of chronic wounds. Wounds 
Repair Regen 1999;7(6):433-41.

45. Osmond MH, Quinn JV, Sutcliffe, Jarmuske M, Klassem P. A randomized, clinical trial 
comparing butyl cyanoacrylate with octyl cyanoacrylate in the management of selected 
pediatric facial lacerations. Academerg med 1999;6:171-77.

46. Steed DL, Donohoe D, Webster MW, et al. Effect of extensive debridement and 
treatment on the healing of diabetic foot ulcers. Diabetic Ulcer Study Group. J Am 
CollSurg 1996;183(1):61-4.

47. Harding KG, Moore K, Philips J. Wound chronicity and broblast senescence-
implications for treatment. IntWound J 2005;2(4):364-8.

48. Postlethwait RW, Willugan DA, Ulin AW: Human tissue reaction to sutures. Ann Surg 
181;144-150,1975.

49. Guidoin, R., et al., editors. Biotextiles as Medical Implants. Elsevier Science, 2013. 
Accessed 29 December 2021.

50. Kamer FM, Joseph JH. Histoacryl. Its use in facial plastic surgery. Archotalaryngol head 
neck surg 1989 feb; 115:193-97.

51. Toriumi, Dm, et al., Use of Octyl-2-cyanoacrylate for skin closure in facial plastic 
surgery.

52. Debono, Raymond. A simple inexpensive method for precise application of 
cyanoacrylate tissue adhesive. Plastreconstrsurg 1997 Aug; 100(2):447-50.

53. Yaron M. Erin MH, Huffer W, Cairns C. Efcacy of tissue glue for laceration repair in an 
animal model. Academerg med 1995 apr; 2(4): 259-63.

54. Noordzij JP, Foresman P A, Rodeheaver G, Quinn JV, Edloch RF, Tissue adhesive 
wound repair revisited. J emergned 1994; 12:645-49.

55. Ronis ML. Harwick JD, Fung R, Dellavecchia M. Review of cyanoacrylate tissue glues 
with emphasis on their otorhinolaryngological applications. Laryngoscope 1984; 94(2): 
2010-13.

56. Tsc DT, Panje WR, Anderson RL, Cyanoacrylate adhesive used to stop CSf leaks during 
orbital surgery. Arch ophthalmol 1984;102:1337-39..

Volume - 13 | Issue - 04 | April - 2023 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

 INDIAN JOURNAL OF APPLIED RESEARCH 11


