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ABSTRACT
Present study was planned to compare xenogenic decellularized bubaline diaphragmatic scaffold with synthetic polygalactin and
polypropylene composite mesh for repair of perineal hernia in dogs. Twelve dogs suffering with perineal hernia were randomly
divided in to two equal groups. In group I perineal hernioplasty was done with Synthetic polygalactin and polypropylene
composite mesh while in group II, with decellularized bubaline diaphragmatic scaffold (dBDS). Mean surgical time was 59.17
± 14.04 and 57.50 ± 6.15 minute in group I and II respectively. Swelling, redness and warmth increased significantly (p<0.05) on
day 3 in both the groups. In group II initially significantly (p<0.05) increased exudation was observed on day 3 which reduced
gradually. Degree of pain after surgery was significantly (P<0.05) decrease on day 3 in both the groups. Neutrophil count was
significantly (p<0.05) increased and correspondingly lymphocyte count significantly (p<0.05) decreased on day 7 in group
I while in group II no significant difference within the group was observed. Colour Doppler ultrasonographic examination
revealed no vascularization on 0 day in both the groups. Neovascularization was observed on day 30 in group I and day 14 in
group II on Colour Doppler ultrasonographic examination. It was increased on day 90 in both the groups. The complication
encountered in the present study includes local seroma, suture dehiscence due to self mutilation, constipation and fistula
formation. Decellularized bubaline diaphragmatic scaffold was well accepted by all the animals and showed less complication
than synthetic mesh.
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Perineal hernia has been described as a failure of the
supporting structures of the pelvic outlet resulting in
an inability of the pelvic diaphragm to retain the pelvic
organs. The exact cause of muscle weakening is still
unknown however; some factors such as neurogenic
or senile atrophy, myopathies, prostatic hyperplasia,
hormonal imbalance and chronic constipation have been
described as predisposing factors (Ribeiro, 2010). Perineal
hernia occurs commonly in middle age or old intact male
dogs and rarely in females. The disease is associated
with constipation, obstipation, dyschesia, a soft perineal

swelling and occasionally urinary problems. The swelling
is usually ventrolateral to anus (Vnuk et al., 2008).
Several techniques for the surgical treatment of perineal
hernia have been described, including direct apposition of
surrounding tissue with non absorbable sutures, internal
obturator muscle transposition, superficial gluteal muscle
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transposition, semitendinosus muscle flap, synthetic
mesh implants etc (Stoll et al., 2002). There are many
complications associated with these techniques including
mesh infection, adhesions to underlying viscera, fistula
formation, mesh extrusion and foreign body reaction
associated with use of synthetic mesh material (Falagas
and Kasiakor, 2005).
To overcome these synthetic mesh related complications,
biomaterials, derived from animal sources, may be
preferred for the surgical repair of the abdominal defects.
Biological material are considered superior to synthetic
materials for the repair of abdominal wall defects,
owing to their ability to minimize adhesion formation,
provide a better framework for fibroblast proliferation
and neovascularization. Moreover, their multidirectional
fibrous structure help in batter suture retention, complete
absorption and replacement by host tissue (Clarke et al.,
1996). Therefore present research was designed to compare
xenogenic decellularized bubaline diaphragmatic scaffold
with synthetic polygalactin and polypropylene composite
mesh for repair of perineal hernia in dogs.

Fig. 1: Fresh frozen bubaline diaphragm (a), decellularized
bubaline diaphragm (b)

MATERIALS AND METHODS
The study was conducted on 12 adult dogs suffering with
perineal hernia. The animals were selected irrespective
of sex, breed and body weight and randomly divided in
to two groups of six animals each. Perineal hernioplasty
was done with synthetic polygalactin and polypropylene
composite mesh in group I and decellularized bubaline
diaphragmatic scaffold in group II.
Preparation of decellularized bubaline diaphragmatic
scaffold
Tendinous portion fresh buffalo diaphragm was collected
in phosphate buffer saline (PBS) supplemented with
antibiotics i.e. gentamicin @ 80µg/ml, from the local
slaughter house and cleaned thoroughly in sterile
physiological normal saline. It was decellularized by using
1% SDS according to method of Jain (2017) (Fig. 1). The
decellularization of the prepared diaphragmatic scaffolds
were confirmed microscopically using haematoxylin
and eosin, nuclear (DAPI) staining (Fig. 2), agarose gel
electrophoresis and DNA quantification as performed by
Jain (2017).
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Fig. 2: Section of diaphragmatic tissue (H&E X400); before
decellularization showing nuclei (a), after decellularization
without nuclei (b); API staining (400X); before decellularization,
nucleus visible (c), after decellularization, no nucleus visible (d)

Anamnesis and Diagnosis
Complete history of all the cases was recorded including
age, clinical signs, soft perineal swelling, duration of
perineal hernia and side of hernia. Diagnosis of perineal
hernia was done by per rectal examination, radiography,
contrast radiography (Fig. 3) and ultrasonographic and
Colour Doppler examination. Complete blood count was
done to evaluate health status of animal. Sodium phosphate
enema was given in all dogs 24 hours before surgery to
evacuate rectal content.
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polygalactine 910 suture material in simple continuous
suture pattern. The skin was opposed using silk in a simple
interrupted pattern (Al-Akraa, 2015).

Fig. 3: Survey radiograph of perineal swelling (a), contrast
radiograph using barium enema for bilateral perineal swelling
(b)

Surgical procedure
Animal was premedicated with atropine sulphate @
0.04 mg/kg b.wt. I/M and xylazine hydrochloride @ 1.5
mg/kg b.wt. I/M followed 10 minutes later by ketamine
hydrochloride @ 6-8 mg/kg b.wt. I/M as general
anaesthetic. Maintenance of the anaesthesia was done by
ketamine hydrochloride I/V as per the requirement.

Fig. 4: Repair of hernia by polygalactin-910 and polypropylene
composite mesh in group I, perineal swelling (a), curvilinear
skin incision (b), hernial contents, bladder and prostate (c),
placement of composite mesh (d), suturing of muscle layer over
the mesh (e), skin suture (f)

The dogs were restrained in sternal recumbency with the
elevated pelvis. Purse–string suture was placed at anal
sphincter before surgery. The urethra was catheterized to
allow identification of urethra during surgery. Paramedian
curvilinear skin incision was given over the hernial sac.
Perineal fascia was incised and hernial content identified
by blunt dissection, prolapsed organs were repositioned
and excess fat was amputated.
Pelvic diaphragmatic defect was repaired with polygalactin
and polypropylene synthetic composite mesh in group I
and decellularized bubaline diaphragmatic scaffold of
appropriate size in group II (Fig. 4 and Fig. 5) by using
absorbable suture material polygalactin 910 in horizontal
mattress pattern, leaving a 5 to 10 mm edge on mesh/
scaffold. Three to four sutures was placed from the mesh/
scaffold to the coccygeus muscles and three to four from
mesh/scaffold to the internal obturator muscles and three to
four from mesh/ scaffold to the external obturator muscle.
After all suture placements, they were tied, securing the
mesh/scaffold to the pelvic diaphragm muscles. Where
defect was present dorsally, additional interrupted sutures
were placed from the coccygeal muscle to external anal
sphincter muscle.
Surgical site was lavaged with sterile solution. Deep
and superficial subcutaneous tissue was opposed using
Journal of Animal Research: v.10 n.2, April 2020

Fig. 5: Repair of hernia by decellularized diaphragmatic scaffold
in group II, perineal swelling (a), curvilinear skin incision (b),
hernial content rectum (c), placement of decellularized scaffold
(d), suturing of muscle layer over the scaffold (e), skin suture (f)

Antibiotic (Ceftriaxone @ 20 mg/kg body weight) and
anti-inflammatory (Meloxicam @ 0.5 mg/body weight)
were given for 7 days and 3 days, respectively. Antiseptic
dressing was done with metronidazole povidone iodine
solution till removal of sutures. The owner was advised to
feed the animal with laxative diets however stool softeners
were not added. Skin sutures were removed at 10-12th
postoperative day.
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Clinical observation
Each dog was assessed for rectal temperature and
inflammation at surgical site at day 0 followed by on day 3,
7, 14 postoperatively. The degree of swelling and redness
at the site of repair was graded as per Stoll et al. (2002)
with slight modification. No redness or swelling (1), mild
redness or swelling (2), moderate redness or swelling (3)
and extreme redness or swelling (4).
The degree of exudation at the site of repair was graded as
per Singh et al. (2008). No exudation (1), slight exudates
(2), moderate exudates (3) and extreme exudates (4).
Warmth at the site of repair was compared with normal
area touching with palm and it was graded as per Kumar
et al. (2002). Normally warm (1), mildly warm (2),
moderately warm (3) and hot (4).
The degree of pain was assessed by gentle pressing of
operative site and was graded as per Singh et al.(2008) with
slight modifications. No pain on manipulation (1), Mild
pain on manipulation (2), moderate pain on manipulation
(3) and severe pain on manipulation (4).
Haematological examination
Five milliliters blood was collected aseptically from the
saphenous / cephalic vein in EDTA containing vaccutainer
on 0, 7 and 14 days post operatively. Total leukocyte
count (TLC) and Differential leucocyte count (%) were
estimated.
Colour Doppler Ultrasonographic examination
Colour Doppler ultrasonographic examination was done
immediately after operation and on 14, 30, 60 and 90
days post operatively to check post operative adhesion,
displacement of scaffold and to evaluate microcirculation
in the scaffold.
Post operative complications
Post operative complications were recorded in two stages.
In stage I, early complications were recorded, which
occurred within 15 days and in stage II, late complications
were recorded which occurred within 3 months.
STATISTICAL ANALYSIS
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The data were analyzed using one-way ANOVA as
described by Snedecor and Cochran (1994) to compare the
mean value within and at corresponding interval among
groups.
RESULTS AND DISCUSSION
Anamnesis
All the animals were intact male dogs between 6-10 years
of age. Out of 12, four animals showed bilateral perineal
hernia.
Clinical observation
Mean values of Rectal temperature are depicted in table
1 while mean values of degree of swelling, redness,
exudation, warmth and pain are depicted in table 2. In most
of the dogs hernial content was rectum however urinary
bladder, prostate and intestinal loops were also observed.
Rectal temperature
The rectal temperature was within the normal range for
all dogs at each time interval (Table 1). It was observed
that the mean values did not differ significantly (p>0.05)
within and between the groups at different time interval. It
may be due to absence of infection or any other systemic
reaction affecting the physiological status of animal.
Similar finding were recorded by Gahlod et al. (2010) and
Rajhans (2013).
Table 1: Mean value of rectal temperature (o F) in dogs of both
the groups
Interval (Days)
0
3
7
14

Group I
101.00±0.36
101.40±0.36
100.70±0.46
100.42±0.54

Group II
100.60±0.19
101.03±0.11
100.48±0.18
100.43±0.18

Degree of swelling, redness and exudation
Swelling and redness was not seen on day 0 in both the
groups which increased significantly (p<0.05) at day 3 up
to 2.33±0.42 and 2.17±0.17 in group I and II, respectively.
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Table 2: Mean values of degree of swelling and redness, exudation, warmth and pain in dogs of both the groups
Interval
(Days)
0
3
7
14

Degree of swelling and redness
GI
G II
1.00a±0.00
1.00a±0.00
2.33b±0.42
2.17b±0.17
a
1.33 ±0.21
1.17a±0.17
a
1.00 ±0.00
1.00a±0.00

Degree of exudation
GI
G II
1.00±0.00
1.00a±0.00
1.50±0.22
1.83b±0.31
1.33±0.21
1.33ab±0.21
1.00±0.00
1.00a±0.00

Degree of warmth
GI
GII
1.00a±0.00
1.00a±0.00
1.83b±0.17
1.50b±0.22
a
1.00 ±0.00
1.00a±0.00
a
1.00 ±0.00
1.00a±0.00

Degree of pain
GI
3.67a±0.21
1.50b±0.22
1.17b±0.17
1.00b±0.00

G II
3.33a±0.21
2.17b±0.31
1.33c±0.21
1.00c±0.00

Mean value within same group with different superscript varied significantly (p<0.05).

Table 3: Mean values of Total leukocyte count (x 103/µl) and Differential leukocyte count (%) in dogs of both the groups
Interval
(Days)
0
7
14

Total leukocyte count (X
103/µl)
Neutrophil
GI
G II
GI
a
10.30 ±0.96 13.24±1.61 70.50a±1.88
18.82b±1.57 18.43±1.67 77.83b±0.91
12.12a±1.10 13.92±1.59 71.17a±1.30

Differential leukocyte count (%)
G II
71.17±4.46
75.00±1.93
69.33±2.39

Lymphocyte
GI
G II
a
25.33 ±1.45 25.83±4.00
19.50b±1.09 21.50±1.89
25.67a±1.12 26.83±2.23

Monocyte
GI
2.67±0.33
2.00±0.37
2.33±0.67

G II
2.33±0.49
2.67±0.33
2.50±0.76

Eosinophil
GI
G II
1.00±0.15 0.67±0.33
0.67±0.33 0.83±0.40
0.83±0.30 1.00±0.26

Mean value within same group with different superscript varied significantly (p<0.05).

Subsequently, it reduced on day 7, 1.33±0.21 and 1.17±0.17
in group I and II, respectively and later on returned to
no swelling in both the groups. Excessive swelling was
not observed in any animal of both the groups. Similarly
exudation was not seen on day 0 in both the groups which
increased significantly (p<0.05) at day 3 up to 1.83±0.31
in group II also non- significant (p>0.05) increase was
observed at day 3 in group I. Later on it followed the
similar pattern of degree of swelling in both the groups.
Mean values of degree of swelling, redness and exudation
did not differ significantly between the groups.
Mild to moderate swelling and redness at the surgical site
was attributed to vasodilation and increased blood supply
leading to pouring of protein rich fluid out the blood vessels
containing inflammatory cells. Development of new blood
vessels into the area of tissue trauma also contribute to
increased exudation. These finding are in accordance with
the reports of Vegad (1995). Kumar et al. (2015) reported
mild inflammatory edema during first week of surgery and
complete resolution between 10-12 days post-operatively.
Degree of warmth
Warmth was not recorded on day 0 in both the groups which
increased significantly (p<0.05) at day 3 up to 1.83±0.17
Journal of Animal Research: v.10 n.2, April 2020

and 1.50±0.22 in group I and II, respectively and returned
to normal level on day 7 in both groups. Degree of warmth
did not differ significantly between the groups. Mild
warmth was observed at the site of reconstruction at day 3
was attributed to the increased vascularity at the operative
site. These findings are in accordance with the study of
Silver et al.(1982)..
Degree of pain
Pain prior to surgery was moderate to mild observed during
manipulation and per rectal examination. Pain on 0 day
3.67±0.21 and 3.33±0.21 in group I and II respectively,
which decreased significantly (p<0.05) at day 3, 1.50±0.22
and 2.17±0.31 and return to normal level in group I and
II respectively. Degree of pain did not differ significantly
between the groups.
This is in accordance with the study of Stoll et al.
(2002). Injury to tissues causes a number of changes in
the nociceptive system. The injured nociceptors become
highly sensitized to stimuli. Inflammatory mediators
released during and after surgery also sensitize the
peripheral nociceptors to further stimuli (Treede et al.,
1992). This may be reason of pain in the present study.
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Haematological parameters
Mean values of Total leukocyte count (x103/µl) and
Differential leukocyte count (%) in dogs of both the
groups are given in table 3.
Total leukocyte count
Total leukocyte count increased significantly (p<0.05)
at day 7 in group I (18.28±1.57). In group II also nonsignificant (p>0.05) increase was observed at day 7 which
return to normal level at day 14 in both the groups. Total
leukocyte count was increase on day 7 associated with
inflammation. This is in accordance with the study of
Singh et al. (2008).
Differential leukocyte count
Neutrophil count increased significantly (p<0.05) at day 7
in group I (77.83±0.91) and in group II also non significant
increase was observed at day 7 which was returned to
normal level at day 14 in both the groups.
Lymphocyte count decreased significantly (p<0.05) in
group I (19.50±1.09) and in group II also non-significant
decrease was observed at day 7 which was returned to
normal level at day 14 in both the groups. The neutrophilia
that occurred briefly suggested that surgical trauma
rather than the implant provoked the response. This is in
accordance with the study of Gangwar et al. (2006) and
Kumar (2009). The changes in eosinophil, and monocyte
count were non-significant (p>0.05) at different time
interval in all the groups. This is in accordance with the
study of Gangwar et al. (2006) and Singh et al. (2008).

neovascularization. On day 90 in group I, 100% vascularity
was observed where as in group II, vascularity increased
in all cases.
Table 4: Per cent of vascularity/neovascularization in dogs of
both groups
Group I
Vascularity/
Days No. of
Neovascularization
dogs
Per cent
0
0
0.00
14
0
0.00
30
3
50.00
60
5
83.33
90
6
100.00

Group II
Vascularity/
No. of
Neovascularization
dogs
Per cent
0
0.00
4
66.67
5
83.33
6
100.00
6
100.00

Dhaliwal et al. (2017) reported that post-operative
ultrasonographic examination showed the stability
and correct positioning of mesh and verified the local
inflammatory edema and its resolution. Colour Doppler
studies revealed neovascularization and healing at the site
of hernia.

Colour Doppler ultrasonographic examination
Ultrasonographic examination showed no post operative
adhesions and displacement of scaffold. Colour Doppler
ultrasonographic examination to evaluate microcirculation
in the Scar/scaffold revealed no vascularization at day
0 in both the groups (Table 4). On day 14 in group I
vascularization was not observed in any case. Whereas
in group II in 66.67% cases mild neovascularization
(4.5 cm/s) was observed. On day 30, 50% cases showed
mild and in Group II, 83.33% cases showed moderate
neovascularization (5 cm/s) (Fig. 6). On day 60, in group
I, 83.33% and in group II, 100 % cases showed moderate
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Fig. 6: Colour Doppler ultrasonogram at day 14 showing, no
vascularization in group I (a), mild vascularization in group
II (b); at day 30 showing mild vascularization in group I (c),
moderate vascularization in group II (d)

Complete clinical healing was observed in all the cases of
group I and group II at day 90 (Fig. 7) and no difference
was observed at the site of incision in both the groups.
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or tension when performing bilateral repair as reported by
Pelaez (2014).
Table 5: Per cent of different complication in both groups
Complication
Local seroma
Suture dehiscence
Self mutilation
Constipation/ tenesmus
Fistula formation
Recurrence up to 3
months

Fig. 7: Post operative observation at day 14 in group I (a), in
group II (b) and at day 90 in group I (c), in group II (d)

Post operative complication
Early complication
Local seroma, suture dehiscence, constipation and
fistula were recorded (Table 5) as early complications in
polygalactin and polypropylene composite mesh implanted
cases (Fig. 8). Bowman et al. (1998) reported seroma
formation where as Elce et al. (2005) reported tearing
of the internal abdominal oblique muscle and incisional
swelling and drainage and some degree of seroma or
haematoma formation at the surgical site after surgery.
The greater surface area of multifilament synthetic mesh
has been shown to promote the persistence of bacteria in
the implant bed (Klinge et al., 2002). Suture dehiscence in
the present study may occur due to continuous irritation
and inflammation induced by mesh at the site of repair as
also state by Kassam et al. (2014).
In the present study tenesmus was observed in the dog
suffering with bilateral hernia which may be due to
postoperative inflammation, pain, severe rectal dilatation

Journal of Animal Research: v.10 n.2, April 2020

Group I
1
1
0
1
1
NIL

Per cent Group II Per cent
16.67
1
16.67
16.67
0
1
16.67
16.67
0
16.67
0
NIL

Fig. 8: Post operative complications; suture dehiscence in group
I (a) and self mutilation in group II (b)

Seroma formation and self-mutilation were recorded
in group II which may be due to inflammation and
irritation. Histopathological examination of self mutilated
piece of decellularized diaphragmatic scaffold on day 7
postoperative showed cellular infiltration (Fig. 9). The
formation of seroma is the body response to surgery. An
inflammatory response occurs which leads to flooding the
area with a clear fluid. In some cases, the fluid forms a
pocket, which leads to the formation of a seroma (Biggers,
2016).

Fig. 9: Microscopic section of decellularized scaffold on day 7
postoperative showing cellular infiltration (a) H&E X400 and
H&E X100 (b)
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Late complications
Recurrence of hernia was not observed in both the groups
up to 3 months period. This showed that both the materials
were equally strong for hernioplasty. This is accordance
with the study of Stoll et al. (2002).
CONCLUSION
With these findings it can be concluded that both synthetic
polygalactin and polypropylene composite mesh and
decellularized bubaline diaphragmatic scaffold can
be used for repair of perineal hernia in dogs without
recurrence. However, scaffold resulted in lesser degree of
complications. Definitely, the xenogenic nature of scaffold
did not disqualify its use in different species of animals as
no rejection was observed.
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