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Abstract: Background: At present, each surgeon has a plethora of materials available to bring about closure of surgical skin
incisions. Till date, many studies have been conducted to compare skin closure materials in varying categories. This study aims to
compare nylon and staplers in terms of closure of Class | clean surgical wounds. Materials and Methods: A randomized comparative
study was conducted in Department of Surgery in a tertiary care hospital from May 2016 to June 2018 enrolling a total of 102 patients
undergoing routine clean surgeries in the age group 15-70 years. Patients were randomized into two groups pre-operatively and were
analyzed thereafter in terms of 3 parameters. Pain was documented on Day 1 and at suture removal, wound inflammation was
documented in terms of redness, discharge and wound gaping and cosmesis was evaluated from both observers and patient’s perspective
at 3mths and 6mths.Thereafter, statistical analysis was done by applying t-test and chi-square test to obtain respective p values. Results:
Wound complications and pain score were significantly higher in stapler group (p value <0.05). In terms of observer cosmesis sutured
wounds scored better however, both stapled and sutured scored equally in terms of satisfaction to the patient. Conclusion: Study
findings favour suture over staplers in terms of pain, wound and cosmesis factors although, both stapled and sutured scored equally in

terms of satisfaction to the patient.
Keywords: nylon, staplers, cosmesis
1. Introduction

From times immemorial, various methods have been adapted
for wound co-aptation. Dating from Paleolithic period
Ancient

Greeks, Indians and Egyptians developed various indigenous
ways to bring about wound closure using needles made from
bone, antler etc and sutures made of natural material like
ants, sheep’s intestine etc. 19" century saw a leap in wound
closure techniques by introducing synthetic materials and the
needs for antisepsis. World war taught us the scale of wound
infections and the paucity of natural suture materials which
led to the revolutionary breakthrough of ‘Mersutures’. 20"
century saw the advent of spectrum of new sutures, staplers
and suture- less closure (tissue glue, topical adhesives etc).

Scar formation is an inevitable consequence of wound
healing from either a traumatic or surgical intervention®. Till
date, many studies have been conducted to compare nylon
and staplers portraying the advantages and disadvantages of
each method respectively. It has been argued that staples
are more cost-effective, easier to use, and faster for
closing wounds®.

Therefore the study aims to compare nylon versus staplers
in terms of parameters (pain, cosmesis and wound

inflammation) when it comes to closure of Class I clean
surgical wounds.

2. Patients and Methods

A detailed history and routine investigations of patients was
done. The randomization of groups was done in the pre-
operative room by random list allocation using chits
consisting of equal number of staplers and sutures written. In
group A, skin was approximated using surgical staplers. In
group B, the skin was approximated with nylon. Dressings
and other postoperative care standards were followed
similarly in both groups. Patients were inspected on the 1st
postoperative day, on day of suture or staple removal and 2
weeks after surgery for evidence of wound complications.
Scoring of wound complications was done against 3
parameters namely wound redness, discharge and gaping.
The measure of pain was according to visual analogue scale.
The cosmesis of the scar was rated on 10" day after surgery
by the patient and an observer (who is unaware of the
method of skin closure used) using the Visual analogue scale
and Stony Brooke Scar evaluation scale [SBSES] (Fig 1.)
respectively. The SBSES® is a validated scar scale used in
our study with special permission from Adam Singer
(Annexure-1).This was followed by the statistical analysis of
results so obtained.
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The Stony Brook Scar Evaluation Scale (Fig 1.0)

Scar category Points
Width >2 mm 0
<2mm 1
Height Elevated / depressed in relation to surrounding skin Flat 0
1
Colour Darker than surrounding skin 0
same colour or lighter than surrounding skin 1
Hatch marks/ Suture marks Present 0
Absent 1
overall appearance Poor 0
Good 1

3. Overview of Literature

Throughout history form ridiculous to ingenious, various
materials have been experimented for skin closure. Needles
were made of boneor metals such as silver, copper,
and aluminum bronze wire. Sutures were made of plant
materials  (flax, hemp and cotton) or animal material
(hair, tendons, arteries, muscle strips and nerves, silk
and catgut).The first form of sewing was probably tying
together animal skins using thorns and sharpened rocks as
needles, with plant material as thread’.The year 1860
witnessed a phenomenal shift with Joseph Lister introducing
the concept of antisepsis and advocating sterilization. This
led to institution of carbolic catgut followed by chromic
catgut two decades later. This was in turn followed by
development of polymers which were forerunners of new
generation of sutures amongst which two of the commonly
used materials namely staplers and nylon have been
compared in the following paper.

The increasing demand for aesthetically acceptable scars has
led to the evolution of increasing number of surgical and non
surgical procedures to achieve the same. The review of
literature is done hereby to overview the studies comparing
factors namely pain, cosmesis and wound inflammation in
relation to certain demographic parameters used in our
study.

The introduction of surgical staplers has definitely hastened
the closure of surgical wound. Literature has reflected a
uniform consensus amongst studies conducted in terms of
proving the above statement as was shown by Michael et al®
who reported in his prospective randomized study of 52
lacerations requiring closure in the emergency department
with either stapler or suture that lacerations were closed 2.7
times faster by the stapler method (p<0.001). Similar results
were shown by Paras et al°, Kanagaye et al’.

Chandrashekhar et al®conducted a prospective hospital based
study involving a total of 200 patients who underwent
abdominal surgery both on an emergency and elective basis.
Immediate post operative pain scores were higher with the
use of sutures as compared to staples in both elective and
emergency cases. Similar line of results was shown by
Gaertner et al’, Bl singh et al'®.Contrasting results were
obtained  in  studies done by  Stockley™,
Muthukumar'?whereby higher proportion of patients
reported considerable pain with removal of staples.

In terms of patient satisfaction, RJ Khan et al*® reported a
higher satisfaction rate amongst patients with staplers than

with sutures contrary to findings reported by Gohiya et al**
who found no significant difference between the two groups.

Lennihan et al > compared wound closure using metallic
staples and nylon sutures in 150 patients undergoing elective
ligation and stripping for varicose vein and found that fewer
patients developed complications from the staples however
the same was not statistically evaluated. Muthukumar et al*?
in his study of 147 patients reported superiority of staplers
over suture in causing less inflammation. Similar results
were shown by Ivazzo et al*®, Krunal et al etc.

Toby et al *® reviewed six papers, and concluded that the risk
of developing a superficial wound infection after
orthopaedic procedures was over three times greater after
staple closure than suture closure. Above findings was also
demonstrated by Stockley et al*.

Clayer and Southwood®® reported that the scars produced by
suture closure were significantly thinner than with staples
after hip surgery. Veerendra et al® performed a comparative
study on 100 patients undergoing laprotomy and used
Modified Hollander score for cosmesis evaluation. The mean
score for cosmesis assessment at 1 month and 3rd month for
skin staples and suturing group was not statistically
significant. Similar ambiguous results were also shown by
Meiring et al**, Ivazzo et al*® etc.

4. Results

The results were analyzed from the observations made and
are tabulated as follows

The study population analyses showed that majority of
patients came under 2 peaks of age group i.e. 15-40 years
(50%) and those above 60 years (23.52%).The mean age
group in stapler group was 44.13 years and that in suture
group 43.80 years. Male contributed to majority of study
population in all sub categories taken, except for that of
benign breast disease.

Table 1(a): Difference in Pain Levels in two Groups on Day

1
. Mean Pain |  Std.
Pain time | Groups | N Score | Deviation T P
A |45| 24667 | 89443 *
POD-1 B (571 24182 | 103084 0.252| 0.80

The pain score analysis on POD-1 between the two methods
of skin incision closure showed mean score of
2.4667+0.89443and 2.4182+1.03084 respectively in stapled
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and sutured wounds. The differences in the means were
statistically insignificant with p value of <0.80 (Table 3a).

Table 1(b): Difference in Pain levels in two groups at suture

removal
L Mean Pain Std.
Pain time | Groups | N Score | Deviation T P
AtSuture| A |45| 2.8409 1.41328 -
Removal B 57| 1.7091 .68510 5.2260.00

On the other hand, the pain experienced by the patient at
suture removal between the two methods of skin incision
closure showed mean score of 2.8409+1.41328 and
1.7091+0.68510 respectively in stapled and sutured wounds.
The differences in the means were statistically significant
with p value of <0.00 (Table 3).

The sub group analysis showed significantly higher pain
score in those with age groups>40yrs, subcutaneous closure
and wounds taking >5min for closure.

Table 2: Comparison of different observation b/w group A

with score
Stapler | .6000 | 1.21356 Suture group had a
3 044% signif_ic_antly larger no of
Suture | .8667 | 1.37510 | individuals reporting
with score
Stapler | .9778 | 1.73845 Difference seen among
4 .083 groups was not
Suture | .7111 | 1.54658 significant

and group B
Observation|Groups|10th Day| T P |2Weeks| T P
N| % N | %
Redness g g g% 2.332] 0.022* g g NA
Discharge g 2231‘71:‘7182.453 0.016%* g g
Gaping ’é g 1(13:;11.0860.280*** ‘2‘ ij 1.14{0.256%**

*No. of cases showing redness are significantly greater in
group A as compared to group B

** No. of cases showing discharge are significantly greater
in group A as compared to group B

*** No significant difference is seen in group A and B with
respect to gaping.

The sub group analysis showed significantly higher gaping
in stapled wounds with closure taking <2min. On other hand,
sub group analysis showed significantly higher wound
complications in sutured wounds whose closure took >2
min. No significant association was seen between other
parameters and wound closure material.

Table 3: Comparison of patient and observer cosmesis score

From the above table (Table 3a) we can see that stapled
wounds had a significantly higher number of lower (0)
observer cosmesis score (p-0.000) whereas sutured group
had significantly higher number of scores 2(p value-0.007)
and score3 (p value-0.44).

Table 3(b): Showing Comparison Of 3 Month Patient
Cosmesis Scores Between Two Groups

[Patient cosmesis score was based on Visual analogue scale
whereby scores 1, 2- extremely satisfied, 3- satisfied, 4-
neutral, 7-unsatified, 10-extremely unsatisfied]

Score|Group | Mean De\s/itgfion p value Inference
1 |[Stapler|.2045 | .40803 Suture group had a
013* signif_ic_antly larger no of
Suture|.3409 | .47949 |’ individuals reporting
with score
2 |Stapler|1.0455] 1.01052 Suture group had a
007* significantly larger no of
Suture [1.3636| .94231 |’ individuals reporting
with score
3 |[Stapler|.7500 | 1.31406 Difference seen among
Suture| 6818 | 1.27175 | 323 grgfgprfi;’i‘ﬁn?m
4 |Stapler|.2273 | 1.05354 Difference seen among
suture|.0000 | .00000 | ‘16° gr‘;fgprfhl'i‘f:n't‘m

From the above table (Table 3b), we can see that sutured
wounds had a significantly higher number of patients with
score 1 and 2(p value-0.013 and 0.007) respectively, while
there was no significant difference seen between the two
groups in terms of score 3, 4 (p value — 0.323 and 0.160)
respectively.

Table 3(c) Showing Comparison Of 6 Month Patient
Cosmesis Scores Between Two Groups

Score| Group | Mean De\?itgfion P Inference
Table 3 (a) Cqsmesw Scores between two Groups Stapler | 5455| 50369 Suture group had a
[Observer cosmesis score was based on Stony Brooke Scar significantly larger no
Evaluation Scale whereby biennial score (0 and 1) was given L1 suture | 7955| 20803 |99 |of individuals reporting
for each of the parameter with minimum score of O(worst) with score
and maximum of 5(best) Stapler | .8636| 1.00211 Difference seen among
Std. 2 .323 groups was not
Score | Group | Mean Deviation P Inference Suture |.9091 | 1.00737 significant
Stapler | 1.00 .00000 Stapler group had a Stapler | .1429| .64662 Difference seen among
«|significantly larger no of 3 .160 groups was not
0 Suture | .222 | .42044 000 individuals reporting Suture | .0000| 00000 significant
with score
Stapler | .088 | .28780 Difference seen among |  From the above table, we can see that sutured wounds had a
LV suture | 0667 | 25206 | 323 gm!]ps_f"_"as rt‘Ot significantly higher number of patients with score 1 (p
signimcan value-0.000), while there was no significant difference seen
Stapler | .6667 | .95346 Suture group had a .
lei e between the two groups in terms of score 2 and 3.
2 suture | 9778 | 1.01105 .007*|significantly larger no of
) ) individuals reporting
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5. Discussion

Wound closure material is an important afterthought for
majority of surgeons especially with the advancing
technology and newer materials in market made available for
same .There are a large number of studies comparing sutures
versus staplers however on account of presence of
heterogeneity of studies, a definite conclusion is yet to be
attained. In the following study we compared and reviewed
two methods of closure i.e. stapler and suture in terms of
patient (pain and cosmesis), observer (cosmesis and wound
infection) and general (cost and availability) parameters.

In the current study, study population analyses showed that
majority of patients came under 2 peaks of age group i.e. 15-
40 years (50%) and those above 60 years (23.52%). Male
contributed to majority (73.1%) of study population in all
sub categories taken, except for that of benign breast disease.

There was a general consensus regarding the time saved by
using staple for wound closure. All the reviewed articles
echoed the fact that stapling of wound was quicker and time
saving when compared to conventional wound closure
methods.?** The mean time saving of 80% was possible
with stapling devices and was 2.7 times faster than
conventional methods.**

Pain is a subjective parameter that is dependent on variables
varying from age, sex to type of surgery performed, however
its assessment is important as it accordingly necessitates
standard of care to be provided.

In our study, we found that on pod-1 of surgery no
significant difference was seen in pain score between 2
groups compared (Table 3a) in contrast to study done by
Veerendra et al®® who found significant differences in VAS
score on Day 1 (p value <0.00012), Day 3(p value<0.0018)
and Day 7(p value<0.00091). Another contrasting yet
opposite results were reported by Sagar et al?® in terms of
post operative pain over surgical site, where he found wound
pain is more in suture group (3rd day 1C4 patients, 7th day
18 patients, 14th day 10 patients) than in stapler group (3rd
day 5 patients, 7th day 9 patients, 14th day 3 patients)
cozgroborating with studies done by Ritchie AJ %/, D. Gatt et
al”.

In contrast to mean scores obtained on pod-1 we found that
significantly higher level of pain was reported with stapler
removal than suture removal.(As shown in 3b). There was an
overall agreement in the fact that staples were associated
with more pain and discomfort to patients as was depicted by
Krunal et al*’ who studied 162 patients undergoing clean
surgery and concluded that VAS score was high in stapler
group as compared to subcuticular group and Vertical
mattress group. ldentical results were also highlighted by
studies™™ *2 showing pain caused due to stapler as more
significant than suture.

There was a fraction of studies®™® who reported that suture
caused more pain as compared to stapler.

In view of above discordance a meta-analysis was done
which compared most of randomized control trials and

made a strong statement in need to incorporate more
objective methods for assessment of patient satisfaction in
further studies'®.
Muthukumar et al*? in his sub group analysis showed
significant pain score mean differences in incision of length
less than 5¢cm, between 5-10cm, more than 10cm .In contrast
to above study, though our subgroup analysis showed
significant associations between some of the parameters it
was not possible to calculate the statistical difference
between both the wound closure materials on account of
small sample size.

Table 4: Pain associated with methods of closure in other

studies
Study Subgroup Results
our study Age, subcutaneous closure,
type of surgery, sex
Eldrup® Not done Staples were
Stockley™ Not done associated with
Slade” Not done increased pain
Ivazzo™ Not done
Incision of length <5¢cm,5-
Muthukumar? |10cm and >10cm,clean and | Staples associated
contaminated wounds with reduced pain
Chandrashekhar® Clean wounds
Karbhari® Not done
Abdulsalem® Not done .
Jitendra® Not done Equivocal results

In terms of wound complications, we have studied 3
parameters that is redness, discharge (Discharge refers to
serous/ serosanguinous discharge, didn’t encounter any
purulent discharge) (p value-0.022) and gaping (p value -
0.016) and found that number of cases showing discharge
and redness was significantly higher in stapler group,
however no such difference was seen in terms of gaping (p
value -0.280). Similar studies were reported by
Chandrashekhar et al® who concluded that post-operative
wound infections were marginally higher (almost
comparable) in staples group (13.7%) compared to sutures
group (12%) in elective cases; but significantly higher in
staples group (38.09%) compared to sutures group (16%) in
emergency cases. Also, Toby et al*® reviewed six papers, in
which he reported that the risk of developing a superficial
wound infection after orthopaedic procedures was over
three times greater after staple closure than suture closure
(relative risk3.83, 95% confidence interval 1.38 to 10.68;
P=0.01). Above findings were also demonstrated by
Stockley et al*!, Tulle et al** etc.

Other studies*” ™ demonstrated the superiority of sutures
over staples in terms of lesser wound complications. There
were also studies® ** where no difference was found in
wound complications in between the two closure methods
employed.

The sub group analysis in our study showed significant
association between gaping in stapled wounds and closure
taking <2min and also between wound complications and
sutured wounds whose closure took >5min.
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Table 5: Wound complications associated with method of
closure in other studies

Study Subgroup Results
Our study Age, subcutaneous closure, Staples
type of surgery, sex associated with
Chandrashekhar® Clean wounds More wound
Stockley™ Not done complications
Tulle® Not done
Toby™ Not done
Muthukumar™ | Incision of length <5¢m,5- Staples
10cm and >10cm,clean and | associated with
contaminated wounds less wound
Lennihan™ Not done complications
Hemming® Not done Equivocal
Jitendra®* Not done results

In our study, in terms of cosmesis we found out that the
stapled wounds had a significantly higher number of lower
observer cosmesis score (p-0.000) whereas sutured group
had significantly higher number of lower (better) which was
in line with studies performed by Lindsay et al** who
showed that women with staples reported worse median
cosmetic scores, darker scar color, and more skin marks
compared to women with suture closure when using the
same Observer cosmesis scale (SBSES).

Figure 2: Scar of stapled wound

Figure 3: Scar of sutured wound

This was in contrast to studies done by Muthukumar et al*?,
Karbhari et al ** which showed superiority of stapled over
sutured wounds in terms of cosmesis.

Veerendra et al  Meiring et al?, Ivazzo et al*® on other
hand documented unequivocal results with equal scar
outlook from both stapler and suture.

Table 6: Observer cosmesis associated with method of
closure in other studies

Study Results

Our study

Lindsay™> Sutures had cosmetically superior
Karbhari®® scar

Muthukumar™
Ivazzo™
Veerendra® Equivocal results

Meiring®

In terms of patient satisfaction score, we can see that sutured
wounds had a significantly higher number of patients with
score 1 and 2 with p value-0.013 and 0.007 respectively at
3mths , while there was no significant difference seen
between the two groups in terms of score 3, 4 with p value
0.323 and 0.160 respectively. The similar observation was
reflected even at 6 months; however the percentage of
individuals who were satisfied didn’t vary between the two
groups at both 3 and 6mths. These observations were
consistent with studies done by Gohiya et al** who found no
significant difference between two groups (VAS scores of
8.47 in nylon group and 8.35 in staple group). Similar
findings were also reported by Abdu salem et
al® Yuenyongviwat et al”®* demonstrating equivalent results
in terms of patient satisfaction .There were few studies like
those by R J Khan et al** who showed opposite results i.e.
patient being more satisfied with stapler cosmesis than
suture.

Table 7: Patient satisfaction associated with method of
closure in other studies

Study Results
Our study Equivocal results, however for
Abdu salem® extreme satisfaction sutures superior
Yuenyongviwat®™
Ivazzo™ Staples had cosmetically superior
R J Khan® scar
Krunal'’ Suture had cosmetically superior scar

In terms of average cost of stapler and suture, most of the
studies reviewed showed that staple were indeed more
expensive than using conventional closure methods.”

6. Conclusion

Our study was conducted in a tertiary care hospital affiliated
to medical school whereby on account of presence of only
few such studies that are documented in literature, it can
provide a strong platform and valuable resources to future
researches. We realized the non acceptance of general
population for staplers as wound closure material that
comprised 0.6% of the initial study population. Also, we
noticed that whereby on one hand the observer cosmesis
score hardly managed to fare an average score in handful of
patients, majority of patients on other hand were satisfied
with their scar.

Small sample size of our study hindered adequate
assessment. The scale employed for observer cosmesis i.e.
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SBSES was limited by its ability to measure only short term
cosmetic outcome. Also, as we employed the scale on Indian
patients who are generally dark skinned the evaluation was
not fully justified; moreover both stapled and sutured
wounds had hatch marks at day 10 of observation which
further confounded the result. Hence, future studies will
need to be conducted along similar lines that will further
clarify and bring out such findings especially in the Indian
scenario.

References

[1] https://www.cambridge.org/core/services/aop-
cambridgecore/content/view/S0025727300018457https:
/Ipdfs.semanticscholar.org/9d1b/b209cb3cfc4c5d7f1f69
0ae650845dc8338a.

[2] Almine JF, Wise SG, Weiss AS. Elastin signaling in
wound repair. Birth Defects Res C Embryo Today.
2012;96:248-257.

[3] Singer AJ, Arora B, Dagum A, et al. Development and
validation of a novel scar evaluation scale. Plast
Reconstr Surg. 2007; 120(7):1892—7.

[4] Fairholt ,Frederick William (1860). Costume in
England: A History of Dress from the Earliest Period
Until the Close of the Eighteenth Century. Chapman
and Hall

[5] “Comparing skin staples to sutures” Canadian family
physician Medecin de famille canadien vol. 35 (1989):
505-9.

[6] Paras Kumar Pandove, Ashish Sharma, Ashwani
Kumar, Lovelesh Pandove, Manisha Aggarwal,
Rajandeep Singh. A Comparative Study of Wound
Closure with Disposable Skin Stapler Versus
Conventional Sutures. Int J Med Res Prof. 2017
3(2):XXX-XX. DOI:10.21276/ijmrp.2017.3.2.0XX

[7] Kanagaye JT, Vance CW, Chan L, Schonfeld N.
Comparison of skin stapling devices and standard
sutures for pediatric scalp lacerations: a randomized
study of cost and time benefits. J Pediatr. 1997;130:813.

[8] Chandrashekar N, Prabhakar G.N, Shivakumarappa
G.M, Fahad Tauheed. “A Comparative Study between
Skin Sutures and Skin Staples in Abdominal Surgical
Wound Closure”. Journal of Evolution of Medical and
Dental Sciences 2013; Vol2, Issue 28, July 15; Page:
5180-5186

[9] Gaertner 1, Burkhardt T, Beinder E (2008) Scar
appearance of different skin and subcutaneous tissue
closure techniques in caesarean section: a randomized
study. Eur J Obstet Gynecol Reprod Biol 138: 29-33

[10]Singh B, Mowbray MAS, Nunn G et al. Closure of hip
wound, clips or subcuticular sutures: does it make a
difference? Eur J Orthop Surg Traumatol 2006;16:124—
9. doi:10.1007/s00590-005-0043-2

[11] Stockley 1,Elson RA Skin closure using staples and
nylon sutures: a comparison of results. Ann R Coll Surg
Engl 1987;69:76-8.

[12] Muthukumar V, Venugopal S, Subramaniam S.
Abdominal skin incision closure with non-absorbable
sutures versus staples- a comparative study. Int Surg J
2017;4:1235-43

[L3]JR. J. K. Khan, D. Fick, F. Yao,K
Tang,,M.Hurworth,,B.  Nivbrant,,D.Wood,MD, A
comparison of three methods of wound closure

following arthroplasty a prospective, randomized,
controlled trial 10.1302/0301-620X.88B2.16923 J Bone
Joint Surgery 2006 ;88-B:238-242.

[14] Gohiya A, Gupta DC, Gaur S. Comparative Study of
Outcome of two Methods (Sutures Vs Staples) of Skin
Closure in Orthopedic Surgery. Int J Med Res Rev
2015;3(1):16-22

[15] Lennihann R Jr, Mackereth M. A comparison of staples
and nylon closure in varicose vein surgery. Vasc Surg
1973; 9: 200-3.

[16] lavazzo C, Gkegkes ID, Vouloumanou EK, Mamais I,
Peppas G, Falagas ME. Sutures versus staples for the
management of surgical wounds: a meta-analysis of
randomized controlled trials. Am Surg. 2011.
77(9):1206.

[17] Comparison between interrupted vertical mattress suture
versus skin stapler versus subcuticular suture for skin
closure in clean surgery Krunal Patel1*, Mayur Rabari2
, APJain3 , AK.Saxena4 1,2Resident, 3Associate
professor, 4 Professor, department of surgery, Baroda
Medical College, S.S.G. hospital

[18] Toby O Smith, Debbie Sexton, Charles Mann,Simon
Donell; Sutures versus staples for skin closure in
orthopaedic  surgery: meta-analysis; BMJ 2010;
340;¢c1199.

[19] Clayer M, Southwood RT. Comparative study of skin
closure in hip surgery. Aust N Z J Surg1991;61:363-5.
d0i:10.1111/j.1445-2197.1991.tb00235.

[20] Veerendra Kumar H. M, Souparna M. “Skin Stapled or
Sutured: A Comparative Study”. Journal of Evolution of
Medical and Dental Sciences 2015; Vol. 4, Issue 09,
January 29; Page: 1414-1422, DOI:
10.14260/jemds/2015/199

[21] Meiring L, Cilliers K, Barry R, Nel CJ; A comparison of
a disposable skin stapler and nylon sutures for wound
closure S Afr Med J. 1982 ; 62(11):371-2.

[22] Slade Shantz JA, Vernon J, Morshed S, et al Sutures
versus staples for wound closure in orthopaedic surgery:
a pilot randomized controlled trial. Patient Saf Surg
2013;7:6. doi:10.1186/1754-9493-7-6.

[23] Yuenyongviwat V, lamthanaporn K, Hongnaparak T,
Tangtrakulwanich B. A randomised controlled trial
comparing skin closure in total knee arthroplasty in the
same knee: nylon sutures versus skin staples. Bone &
Joint Research. 2016;5(5):185-190. doi:10.1302/2046-
3758.55.2000629.]

[24] Batra, Jitender et al. “Comparison of Skin Staples and
Standard Sutures for Closing Incisions After Head and
Neck Cancer Surgery: A Double-Blind, Randomized
and Prospective Study” Journal of maxillofacial and oral
surgeryvol. 15,2 (2015): 243-50.

[25] Abdus-Salam  RA, Bello FA, Olayemi O. A
Randomized Study ComparingSkin Staples with
Subcuticular Sutures for Wound Closure at Caesarean
Section in Black-Skinned Women. International
Scholarly Research  Notices. 2014;2014:807937.
doi:10.1155/2014/807937.

[26] Sagar Gupta et al / International Journal of Biomedical
Research 2015; 6(09): 721-725. 721 1JBR (2015) 6 (09)
www.ssjournals.com International Journal of
Biomedical Research

[27] Staples versus sutures in the closure of scalp wounds: a
prospective, double-blind, randomized trial Ritchie,

Volume 9 Issue 10, October 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR201002230804

DOI: 10.21275/SR201002230804 634


https://www.cambridge.org/core/services/aop-cambridgecore/content/view/S0025727300018457
https://www.cambridge.org/core/services/aop-cambridgecore/content/view/S0025727300018457
https://www.cambridge.org/core/services/aop-cambridgecore/content/view/S0025727300018457
https://www.cambridge.org/core/services/aop-cambridgecore/content/view/S0025727300018457
https://books.google.com/books?id=4mMBAAAAQAAJ&pg=PA5
https://books.google.com/books?id=4mMBAAAAQAAJ&pg=PA5
https://books.google.com/books?id=4mMBAAAAQAAJ&pg=PA5
https://www.ncbi.nlm.nih.gov/pubmed/17825472
https://www.ncbi.nlm.nih.gov/pubmed/17825472
https://www.ncbi.nlm.nih.gov/pubmed/17825472
https://www.ncbi.nlm.nih.gov/pubmed/17825472
http://dx.doi.org/10.1007/s00590-005-0043-2
http://dx.doi.org/10.1186/1754-9493-7-6

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583

A.J.Rocke,L.G.1989/07/01/1989doi:
1383(89)90116-210

[28] Gatt D, Quick CR, Owen-Smith MS. Staples for wound
closure: a controlled trial. Ann R Coll Surg Engl.
1985;67(5):318-320.

[29] Eldrup J, Wied U, Andersen B. Randomised trial
comparing Proximate staple with conventional skin
closure. Acta Chir Scand. 1981;147(7):501-2.

[30] Karbhari S, Patil R, Bhavikatti A. Study of skin staples
and conventional suture for abdominal skin wound
closure. Int J Biomed Adv Res. 2012;3(7):369-72.

[31] Tuli MG, Rampersad RM, Carbone JF, Stamilio D,
Macones GA, Odibo AO. Staples compared with
subcuticular suture for skin closure after cesarean
delivery: a systematic review and meta-analysis. Obstet
Gynecol. 2011;117(3):682-90.

10.1016/0020-

Annexure-1

11:59 PM

<«

kanika kapur
to Adam.Singer

wee B O P Lt 4G VOLTE ..

[32]Hemming K, Pinkney T, Futaba K, Pennant M, Morton
DG, Lilford RJ. A systematic review of systematic
reviews and panoramic meta-analysis: staples versus
sutures  for surgical procedures. PL0S One.
2013;8(10):e75132.  Published 2013  Oct 7.
doi:10.1371/journal.pone.0075132.

[33] Kuroki, Lindsay M et al. “Wound Complication Rates
After Staples or Suture for Midline Vertical Skin
Closure in Obese Women: A Randomized Controlled
Trial” Obstetrics and gynecology vol. 130,1 (2017): 91-
99.

[34] Ranaboldo CJ, Rowe-Jones DC; Closure of laparotomy
wounds: skin staples versus sutures ;Br J Surg. 1992
;79(11):1172-3.

C 1 39%

a § =& :

01/06/2017 View details

Good evening sir, with due respect | Dr Kanika Kapur

,Surgery Resident
from
permission with

INDIA, would like to take

regards to using STONY BROOK SCAR EVALUATION as a

part of my thesis

project titled "COMPARATIVE STUDY OF NYLON VERSUS

STAPLERS IN CLOSURE

OF CLEAN SURGICAL WOUNDS" under guidance of Dr. SP

Jadhav, Head of

department, Dept of General Surgery, |

Il be citing

your scale as a reference for comparison of my patients

scars and

will giving due credits to your scale. Kindly give me

permission for
the same. Thanking you.

Yours faithfully
Dr Kanika Kapur

Singer, Adam

-«

to me, Adam.Singer@stonybrook.edu
01/06/2017 View details

You absolutely may use the scale. Good luck!

Sent from my iPhone

Show quoted text

Volume 9 Issue 10, October 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR201002230804

DOI: 10.21275/SR201002230804

635





