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Biocompatibility and postoperative complications of different
subcutaneous suturing methods in cats undergoing

ovariohysterectomy by midline incision
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Abstract

This study evaluated the clinical efficacy of three different closure techniques on postoperative pain and surgical
complications in cats. It was a randomized, clinical trial conducted at different veterinary clinics in Lahore, Pakistan.
Forty-eight (n = 48) cats underwent midline incision for ovariohysterectomy and were assigned to one of three Groups
representing different closure methods. In Group A, continuous subcutaneous apposition was carried out with buried
knots and intermittent tacking to the rectus fascia (Group A, n=16) in a quilting fashion to obliterate dead space using
Polyglactin 910 (Vicryl™) USP 3-0 suture, superimposed by horizontal mattress pattern employing Polypropylene
(Prolene™) USP 2-0. Individuals of Group B were subjected to continuous subcutaneous apposition with buried knots
without incorporating any fascia (Group B, n=16) by means of Polyglactin 910 (Vicryl™) USP 3-0 suture overlaid with
horizontal mattress sutures pattern via Polypropylene (Prolene™) USP 2-0. While in Group C, no subcutaneous closure
was performed and edges of skin were sutured in a horizontal mattress pattern (Group C, n=16). Incidence of post-
operative complications such as seroma, erythema, dehiscence and exudative discharge were rare in Group A due to
subcutaneous attachment with muscle sheet. Moreover, mechanical threshold to peri-incisional stimulation was
significantly improved in Group A as well. However, pain and discomfort scores according to feline composite pain
scale were comparable across all cases at 2nd ,8th and 14th day after surgery. In conclusion, suturing subcutaneous tissues
in a quilting fashion reduced seroma formation and mechanical pain threshold in cats undergoing abdominal closure
during ovariohysterectomy.
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Introduction

Ovariohysterectomy (Spaying) in domesticated
cats is most commonly performed through midline
laparotomy (Gates et al., 2020). Healing of these
surgical incisions often gets delayed due to a myriad of
complications. Such phenomenon may be attributed to
utter disregard of clients in following postoperative
guidelines or the inquisitive nature of felines to abuse
any sutures tagged onto their skin (Stavisky and
Brennan, 2020). This presents a vexing conundrum as
neglect may lead to serious self-manipulations of
surgical site by veterinary patient (Misk and EL-sherry,
2020). Postoperative seroma has been frequently
observed as a common complication after midline
incision ovariohysterectomy in domestic cats (Lopez et
al., 2020). Stretching of the skin due to excessive fluid
accumulation results in patient discomfort and an
increased probability for post-operative infections
(Ouldamer et al., 2016). Surgical site infections (SSI)
and dehiscence have reportedly emerged as a sequalae
to disruption of lymphatic drainage and introduction
of bacterial infection during extensive surgical
dissection, effectively creating dead space between
tissue planes (Read et al., 2017). This accumulation of
fluid as a consequence of inflammation or impaired
lymphatics causes uneasiness for clients as well as the
patients (Ouldamer et al., 2016). Pain and discomfort at
surgical site, provokes the patient to scratch and harass
the suture line (Travis et al., 2018).

Simple interrupted pattern that was once used has
been replaced by horizontal mattress suture pattern
applied using Polpropylene USP 2-0 (Ozer et al., 2017).
This pattern provided adequate security in terms of
incisional apposition as suture was adequately
anchored on both sides. It was quite difficult to pull on
them with teeth or nails as knots were tucked under the
everting bulge of tissue (Ozer et al.,, 2017). Suture
patterns that run parallel to the incision line
incorporate greater surface area of tissue effectively
distributing tension across the entire incision causing
less post-operative pain (Kumar, 2020). Yet incidence
of seroma was quite high in such cases. As this
methodology failed to obliterate the undermined dead
space and created percutaneous tracts which were
attributed to higher incidence of infections
(Hendrickson, 2018). Following this rationale,
continuous sub-cutaneous suture pattern with buried
knots are frequently being employed for closure of
subcutaneous tissue overlaid with tissue glue or
horizontal mattress pattern for skin closure to mitigate
post-operative seroma and self-mutilation in
veterinary practices (Gouletsou et al., 2020; Marsidi et
al., 2020). Continuous sub-cutaneous pattern thwarted
formation of percutaneous suture tracts responsible for
severe postoperative wound infections (Travis et al.,
2018). However, seroma formation in active cats
persisted since space between subcutaneous tissue and
muscular sheets continued to exist (Lopez et al., 2020).

Recently it has been observed that post-operative
seroma caused due to creation of dead spaces during
surgical undermining may be resolved by tacking the
subcutaneous tissues to the rectus fascia during closure
(Travis et al., 2018). This technique employed a quilting
pattern to suture subcutaneous and muscular tissues
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while obliterating any dead spaces between them
(Scharner et al., 2018). In dogs this modified technique
of subcutaneous suture pattern has been successful in
controlling incidences of seroma and postoperative
pain (Travis et al., 2018). This technique has been found
efficacious in humans as well during repair of large
ventral hernias (Alhussini et al., 2019), single-port
laparoscopic surgery (Chang et al., 2018), breast
reconstructions (Hart et al., 2017) and mastectomies
(Ouldamer et al, 2016). However, it has been
postulated that study outcomes in cats may vary due
to lower tensile strength and collateral blood supply of
subcutaneous tissue causing decreased tissue
perfusion in acute phases of wound healing (Gouletsou
et al., 2020).Regeneration of any non-infected wound is
predicated upon proliferation of fibroblast, capillary,
and epithelial cells. The collagen meshwork laid
underneath the presumed epithelial lining continues to
contract as to allow the margins of the defect to come
closer to each other (Zellner et al., 2016). Such
phenomenon creates stresses in the tissue. In cases
where large defects are present connective tissue is
created to fill the space thereby causing scarring (Miller
et al., 2017). Lesser the space is, between the tissues
after closure of incision fewer the cells are required to
regenerate and assist in healing (Panayi et al., 2020).
Buried continuous sub- cutaneous suture pattern along
with quilting of abdominal muscles has been known to
create a cosmetic look as the incidence of scarring was
greatly reduced (Kitshoff et al., 2018). Husslein et al.
(2014) reported that incisional appearance and
incidence of seroma were significantly improved in
women that underwent cesarean section closure in a
similar fashion. Howbeit, risk of hematoma was
slightly increased.

Buried continuous sub- cutaneous suture pattern
with quilting comes very handy when dealing with
aggressive cats which are not very keen about suture
removal (Papazoglou et al., 2010). As the suture
materials that are often used for application of such
patterns are of absorbable nature. By using this
technique, edges of the skin are evenly apposed
thereby promoting hasty recovery. However,
employing this technique during surgery is
cumbersome and requires greater tissue manipulation
thereby causing micro sites of tissue trauma,
hyperemia an in certain severe cases post-operative
hematoma (Lopez et al., 2020). Furthermore, a lot of
material has to be left in-situ leading to greater tissue
reaction and may even act as a nidus for infection
(Lopez et al., 2020; Zellner et al., 2016). Therefore, type
of suture material being used has a huge impact on the
quality of closure obtained by this technique (Fortelny,
2018). Polyglactin 910 USP 3-0 (Vicryl; Ethicon) is a
synthetic absorbable braided suture that boasts
adequate tensile strength and is relatively pliable as
compared to catgut. Being non capillary and coated, it
has a low coefficient of friction despite it being much
cheaper than other synthetic absorbable mono
filaments of similar cadre. These characteristics make it
quite suitable for suturing delicate soft tissues.
Moreover, tissue drag has proven to be significantly
lesser in research models when compared with
chromic cat gut suture of comparable size (Maftei et al.,
2019).
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The objective of this study was to compare the
effects of three different methods of wound closure by
evaluating post-operative wound complications in
domesticated cats, severity of postoperative pain,
incidence of dehiscence, incisional appearance, and
incisional closure time while employing Polyglactin
910 (Vicryl™) suture material.

Materials and Methods

Inclusion and selection of animals: This study
involved 48 client-owned cats presented at two
different private veterinary practices in Lahore,
Pakistan. Same surgeon did all the procedures
involved in the study. Each cat enrolled in the study
was aged to be less than 2 years old. It was assured that
none of the cats had received any antibiotic or anti-
inflammatory drugs in the past week prior to the study
and was determined to be free of skin diseases after a
thorough general examination. All owners gave
informed consent prior to their cats being involved in
the study.

Anmesthetic protocol: All cats were pre medicated using
Tramadol (2mg/kg) prior to anesthetic induction using
a combination of Ketamine (Ketarol 50 mg/ml, Global
Pharmaceuticals) at 6.6 mg/kg and Xylazine (Xylaz 20
mg/ml, Farvet) at 22 mg/kg intramuscularly.
Anesthesia was maintained using isoflurane (Forane,
Baxter Healthcare Corporation).

Surgical Procedure: Hair at the surgical site were
clipped using a no. 40 clipper blade and skin was
surgically scrubbed with a 4% chlorhexidine gluconate
solution (LP-lon; Lahore Pharma, Pakistan), followed
by isopropyl alcohol (70%). A 1.5 to 2.5cm incision was
made across ventral midline, fat and facia were
dissected free from linea alba whereby a stab incision
was made to approach the inner abdomen
hemostatically. The suture material used to ligate
ovarian and uterine pedicles was Polyglactin 910
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(Vicryl™) 2-0 suture while linea alba was everted with
a horizontal mattress interrupted pattern using
Polyglactin 910 (Vicryl™) 2-0 suture whereas
Polyglactin 910 (Vicryl™) 3-0 suture material was
employed for the closure of subcutaneous layer. When
the animal was deemed to be normotensive,
Meloxicam (Diclostar, Star Laboratories) was
administered as a postoperative analgesic at a dose rate
of 02 mg/kg body weight subcutaneously.
Ceftriaxone sodium was injected 50 mg/kg
intramuscularly for three days after surgery.
Mercurochrome solution was used as an antiseptic at
surgical site until complete apposition of skin edges.

Techniques for Wound closure: Cats were randomly
assigned into three groups namely Group A, Band C.

Group A: Continuous Subcutaneous apposition
with buried knots and intermittent tacking to the rectus
fasciae (Group A, n=16) with Polyglactin 910 (Vicryl™)
USP 3-0 suture, superimposed by horizontal mattress
sutures pattern employing Polypropylene USP 2-0.

Group B: Continuous Subcutaneous apposition
with buried knots without incorporating any fasciae
(Group B, n=16) with Polyglactin 910 (Vicryl™) USP 3-
0 suture overlaid with horizontal mattress sutures
pattern employing Polypropylene USP 2-0.

Group C: no subcutaneous closure, only horizontal
mattress suture pattern on skin (Group C, n=16).
Polypropylene USP 2-0 on a reverse cutting needle was
used.

Scoring of incision for post-operative changes: A
trained individual other than the one who performed
the surgery, scored the appearance of skin at 2nd, 8th
and 14th day post operation. Scoring was predicated on
objective assessment of wound healing and degree of
scarring. Dehiscence, swelling, discharge and
erythema were quantitatively scored (Table 1) using a
previously established scoring system published in
prior studies (Smeak, 1992).

Table 1 Criteria used to score appearance of wounds
Sr.N Out Score
r.No. utcome 0 1 2 3
1 Swelling (mm) None 0-2 mm 2-5 mm 5 mm
2 Erythema (mm) None 0-2 mm 2-5 mm 5 mm
3 Dehiscence (% of suture line) None 0-20% 20%-50% 50%
4 Discharge None Serosanguinous Purulent

Assessment of Pain: Peri-incisional evaluation of pain
was performed to determine mechanical threshold by
a force algometer equipped with a lcm? diameter
probe head (Pain Test™ FPX, Wagner Instruments
USA). Observations were recorded at 2nd, 8th and 14th
day post-surgery. Furthermore, objective assessment
of pain was made by using feline composite pain scale
(FCPS) at similar durations of time post-surgery.

Scoring for postoperative scarification: A modified
visual analog scale was employed to quantify
incisional appearance using a 0 to 100-mm line
anchored at each end by descriptors. Degree of
exudation, dehiscence and inflammation, were graded
at 14th day of surgery to assess post-surgical healing by

visual examination of surgical site as described by
Lopez et al. (2020).

Ethical considerations: This study was conducted on
clinical patients after informed consent was obtained
from their owners. Experimental design conformed to
the guidelines outlined by Pakistan's Prevention of
Cruelty to Animals Act (1890) and is in compliance
with the Guide for the Care and Use of Laboratory
Animals in Research and Teaching.

Statistical methods: Data are presented as mean *
SEM and differences between three treatment groups
were analyzed by means of GraphPad Prism (Ver. 8.4.3
for Windows; GraphPad Software, La Jolla California,
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USA). In case of normal continuous data one-way
ANOVA test was employed while a Kruskal Wallis
equality of populations rank was used when data were
not normal. Post hoc two-group comparisons were
made by using a Tukey test.

Results

48 cats were inducted into this study whereby they
were divided equally into three groups with each
having 16 individual surgical patients. Individuals
included in this study were comparable in terms of age,

Rabbani A. H. et al. / Thai | Vet Med. 2021. 51(3): 577-585.

weight, and length of surgical incision. Incision
wounds were scored postoperatively in terms of
swelling, erythema, dehiscence and discharge at 2nd 8th
and 14t day after surgery. On 2nd day, incisional
wounds in Group A (Subcutaneous with tacking,
Vicryl™) demonstrated least number of complications
than either Group B (Subcutaneous without tacking,
Vicryl™) or Group C (No subcutaneous suturing).
Erythema scores were significantly lower in Group A
than either Group B (P = 0.0034) or Group C (P <
0.0001) (Table 2).

Table2  Mean score of swelling, erythema, dehiscence and discharge for different closure techniques at times 24, 8t and 14t day

after surgery for assessment of post-operative wound.

Sr. No. Outcome Group A Group B Group C
2d

1 Swelling 0.5+0.512 0.81+0.40a 0.81+0.652
2 Erythema 0.56+0.51¢ 1.06+0.44° 1.62+0.712
3 Dehiscence 02 02 02

4 Discharge op 0.12+0.34° 0.43+0.51>
5 Composite 1.0625° 2b 2.8752

8d

1 Swelling 0.18+0.40° 0.37+0.5> 1.12+0.612
2 Erythema 0.37+0.5> 0.68+0.60° 1.75+1.122
3 Dehiscence 02 02 0.25+0.442
4 Discharge Qe 0.12+0.34° 0.75+0.932
5 Composite 0.5625 1.18750 3.8752
14d

1 Swelling 0.125+0.34° 0.25+0.44° 0.68+0.472
2 Erythema 0.25+0.44° 0.5+£0.51> 1.06+0.572
3 Dehiscence (0 0a 0.06+0.252
4 Discharge 02 02 0.18+0.402
5 Composite 0.3750 0.750 2a

Values are represented as mean + SEM. Dissimilar superscripts @) within a row indicate significant difference whereby P<0.05.

By 8th day swelling, erythema and discharge were
non-significant between Group A and Group B.
However, values in Group A were significantly better
than Group C with regards to swelling (P < 0.0001),
erythema (P < 0.0001) and exudative discharge (P =
0.0007). Whereas, there was no statistical significance

(A) 2nd Day

Score
Score

(B) 8th Day

in case of dehiscence amongst the three respective
groups. At 14th day post-surgery, a similar trend
continued as scores in all fields were significantly
better in Group A as compared to Group C. No
incidence of purulent dehiscence was reported during
the course of this study (Fig 1).

(C) 14th Day

@ Group A
mm Group B
2z Group C

Score

Figurel Comparative effects of different suturing methodologies on wound scoring parameters (swelling, erythema, dehiscence
and discharge) following canine ovariohysterectomy at day 2n (A), day 8t (B) and day 14t (C). *a-c: Differences between
groups with different letters are statistically significant (P<0.05).

A quilting technique implemented during
subcutaneous suturing was observed to significantly
reduce postoperative swelling due to edema and

exudative drainage from the wound when a composite
score for swelling, erythema, dehiscence and discharge
were statistically analyzed at 2nd, 8th and 14th day.
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Scores for Group A were demonstrably favorable as
opposed to that of Group C (Fig 2).
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Figure 2  Effects of different suture patterns on composite incision score following canine ovariohysterectomy at day 2nd, day 8t
and day 14%. *a-c: Differences between groups with different letters are statistically significant (P<0.05).

Peri-incisional evaluation of pain was conducted
by quantification of mechanical threshold using an
Algometer and by scoring individuals on a feline
composite pain scale at 2nd, 8th and 14th day after
surgery. Mean scores of mechanical pain thresholds at
2nd, 8th and 14th day were recorded whereby Group A

exhibited the highest peri-incisional threshold of pain
ranging between 1.45-2.04 at different days (Table 3).

Mechanical thresholds were observed to be
consistently lowest in individuals of Group C and
significantly different than Group A at 2nd (P = 0.0038),
8th (P = 0.0005) and 14th (P = 0.0011) day (Fig. 3).

Table 3 Mean scores for Mechanical threshold of pain on peri-incisional area at 27,8t and 14th day after surgery.

Pain threshold Group A Group B Group C
Pain threshold (N) at 2nd day 1.45£0.652 0.97+0.29v 0.78+0.21°
Pain threshold (N) at 8th day 1.740.602 1.2240.37° 0.90+0.27°
Pain threshold (N) at 14th day 2.04+0.8142 1.83+0.73b 1.3+0.81¢

Values are represented as mean + SEM. Dissimilar superscripts @) within a row indicate significant difference whereby P<0.05.

Threshold Value

2
NN

B2 Group A
mm Group B
a Group C

Figure 3  Effects of different suture patterns on mechanical threshold values following canine ovariohysterectomy at day 2, 8 and
14. *a-c: Differences between groups with different letters are statistically significant (P<0.05).

There was no significant difference between groups
when scoring was performed while wielding a feline
composite pain scale (Table 4) (Fig. 4).

Scarification and wound healing were analyzed
using a modified visual analog scale. There was clear
superiority in terms of exudation and drainage of

wound when Group A was analyzed as opposed to
either Group B (P = 0.0157) or Group C (P < 0.0001)
(Table 5) (Fig. 5).

Quality of apposition or dehiscence was slightly
improved in Group A as well (Fig. 6).

Table4  Objective assessment of pain using feline composite pain scale (FCPS) at 27,8t and 14t day after surgery.
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Days post-surgery Group A Group B Group C
2nd day 2.93+1.69 2.87+1.45 3.06+1.732
8th day 2.18+1.272 2.68+1.852 2.87+1.852
14th day 2.06%1.38a 2.56%1.45 2.75+1.43~

Values are represented as mean + SEM. Dissimilar superscripts @) within a row indicate significant difference whereby P<0.05.
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Effects of different suture patterns on feline composite pain scale (FCPS) values following canine ovariohysterectomy at

Figure 4
day 2, 8 and 14. *a-c: Differences between groups with different letters are statistically significant (P<0.05).

Table5  Mean scores for incisional appearance after suture removal by using modified visual analog scale.

Modified visual analog scale Group A Group B Group C
Exudation at 14th day 28.43+7.85¢ 40.37+8.28v 51.12+7.552
Dehiscence at 14th day 37.87+13.51 46.62+12.99» 48.37+14.602
Inflammation at 14th day 37.93+14.30° 43.25+12.922 46.75+13.272

Values are represented as mean + SEM. Dissimilar superscripts b9 within a row indicate significant difference whereby P<0.05.

80 b
#3# Group A
- _ mm GroupB

Group C

MVAS Score

2
&
&
&
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Effects of different suture patterns on scoring accomplished by modified visual analog scale (MVAS) for analysis of
incisional appearance after suture removal following canine ovariohysterectomy at dayl4. *a-c: Differences between

groups with different letters are statistically significant (P<0.05).

Figure 5
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Figure 6  Pictorial progression of incisional healing in surgical patients; Group A (subcutaneous continuous pattern with rectus
tacking employing PGA USP 3-0 suture was subsequently over-sewn by horizontal mattress pattern using polypropylene
USP 2-0), Group B (subcutaneous continuous pattern without rectus facia incorporation using PGA USP 3-0 suture
subsequently over-sewn by horizontal mattress pattern with polypropylene USP 2-0) and Group C (No subcutaneous

suturing).

Discussion

This study was predicated upon implementing a
myriad of Subcutaneous closure techniques while
employing Polyglactin 910 (Vicryl™) USP 3-0 suture
to compare their effects on biocompatibility and
postoperative pain experienced by cat that had
undergone ovariohysterectomy. It was a randomized
trial performed on clinical patients after informed
consent was obtained. Ovariohysterectomy (spaying)
was performed and incisional wounds along with
parameters of pain assessment were monitored at 2nd,
8th, and 14th days after surgery. At 2nd day, swelling and
erythema were observable in all groups which may be
attributed to increased tissue handling and
immunological response to implanted sutures (Runk et
al., 1999).

A prior study has concluded that postoperative
swelling may even be elevated when subcutaneous
tissue is apposed during suturing. Similar studies have
discussed the bio-reactive nature of absorbable sutures
and analyzed the characteristics of suture material that
have a correlation with inflammatory reactions (Muir
et al., 1993). Most postoperative complications are
linked to tissue reactions that cause seroma and
erythema leading to dehiscence. This factor has been
linked to several postoperative complications in dogs
and cats ranging from 1-24% (Pollari and Bonnett,
1996). In veterinary medicine several factors such as
surgical duration, postoperative care and aseptic
conditions all may bear demonstrable effect on healing.
Interestingly enough, NSAIDs such as meloxicam are
capable anti-inflammatories and can therefore reduce
inflammatory  indications of tissue reaction
postoperatively. However, as in our research plan

meloxicam was administered in all groups thereby its
positive effects could not have influenced overall
scheme of the study. Polyglactin 910 (Vicryl™) suture
was found to be adequate for subcutaneous tissue
closure as it imposed tolerable tissue response and
reasonable tensile support during healing process
(Bezwada et al., 1995). A resounding absence of any
instance of suture failure are testament of this suture’s
abilities. As described in previous studies, authors
made sure to tie knots securely by hurling at least four
throw square knots (Trimbos ef al., 1995).

Continuous subcutaneous sutures with deep
buried knot are time taking and labor intensive
requiring high level of technical acumen. Based on
incisional reaction at different stages of healing, we
have observed that subcutaneous apposition was quite
useful for closure and obliteration of dead spaces. A
modified methodology to maximize efficacy of a
subcutaneous deep buried knot pattern is to
incorporate rectus fasciae or external sheath at
intermittent distances while taking a bite through
subcutaneous facia (Lopez et al., 2020). This technique
commonly referred to as quilting has been studied in
humans and proven effective in closure of laparotomic
incisions, traumatic skin avulsion injuries, ventral
hernia repairs (Alhussini et al., 2019), port site closure
after laparoscopy (Fortelny, 2018), latissimus dorsi
breast reconstruction (Khater et al, 2015) and
mastectomies (Mazouni et al., 2015).

A study with comparable primary outcomes in
dogs concluded that by tacking bites of suture through
rectus tissue incidence and severity of seroma could be
considerably reduced thereby reducing postoperative
pain (Travis et al., 2018). Outcomes in our study
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corroborated previously published evidence as well
(Fig. 1). The current study has discovered that there
was significant improvement in convalescence and
healing of patients in whom subcutaneous tissue
closure was employed as compared to instances where
only superficial layers of skin were sutured (Fig. 2).
Similar to earlier outcomes our research has also
observed an improvement in mechanical threshold
readings taken with an algometer at peri-incisional
sites at different time durations (Fig. 3). This
phenomenon may be rationalized by a marked lack of
inflammation and seroma formation along with
adequate tissue stabilization which hastened healing to
such a degree that most patients inducted in Group A
of our study had their sutures removed by 8th day. This
consequently helped in reducing overall erythema and
soreness around incisional areas.

However, quilting optimized benefits of
subcutaneous closure in certain regards only. Our
study did not discover any evidence reinforcing a
misconception that in cats suturing subcutaneous fat
leads to steatosis thereby leading towards decreased
movement and causing stretching of sub cut in relation
to surrounding tissue. It has been believed that due to
such overbearing tension on underlying tissue quilting
is not feasible in cats (Freeman et al., 1987; Gouletsou et
al., 2020). But we have observed that there was no
significant difference observed on Feline composite
pain scale indicating any abnormal vocalization or
discomfort in patient’s free movement (Fig. 4).

There have been investigations into developing
other techniques such as suction drains, compression
bandaging and use of fibrin glue to stabilize rectus
sheath and subcutaneous fat but considering the
required postoperative care or cost that is involved in
their effective execution, quilting is still the most
feasible amongst the lot (Bercial et al., 2012; Bristow et
al., 2015; Chang et al., 2018). Authors of this manuscript
have observed that cosmetic appearance and rate of
apposition in tacked and untacked subcutaneous
pattern were similar however these findings were in
contrast to prior observations (Pollari and Bonnett,
1996). To this end, cosmetic evaluation of incisions was
performed at 14th day when all cases would
presumably have healed, to verify if suturing
methodology posed a significant impact on the outlook
of a surgical incision. A similar design had been
previously employed by Lopez et al. (2020) and Travis
et al. (2018). Nevertheless, as there were no cases of
purulent dehiscence reported in this study and
superficial layers of skin in all cases were everted using
horizontal mattress pattern consequently observations
made with modified visual analog scale (Fig. 5) did not
pose considerable bearing on overall findings (Quinn
and Wells, 1998).

In conclusion, a modified technique for the
placement of continuous subcutaneous deep buried
knot suture pattern termed as quilting suture pattern
effectively reduced seroma formation thereby
significantly hastening wound healing and improving
peri-incisional pain scores with minimal compromise,
if any in cosmetic appearance of the incision. In light of
present findings, authors recommend suturing of
subcutaneous tissues to avoid post-operative seroma,
exudation and pain. We believe that ubiquitous

Rabbani A. H. et al. / Thai | Vet Med. 2021. 51(3): 577-585.

implementation of a quilting pattern during spaying
would improve animal’s health and decrease
emotional distress for pet owners.
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