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Abstract

Objective: To describe bilateral mobilization of the superficial gluteal muscle

(SGM) to treat ventral perineal hernias in dogs.

Study design: Cadaveric study and short case series.

Sample population: Male dog cadavers (n = 10) weighing between 5 and

42 kg and three dogs treated for ventral perineal hernia.

Methods: Cadavers were positioned in right and left lateral recumbency to

free the origin and insertion of the ipsilateral SGM except for muscle fibers

originating on the first tail vertebra and sacrotuberous ligament. The dogs

were placed in ventral recumbency to approach the perineum and rotate the

muscle flaps. The insertions of the SGM were sutured together ventral to the

anal sphincter muscle. The dorsal border of the overlapping tendons was

sutured to the anal sphincter muscle, and the ventral border was sutured to

the ischiourethralis muscle. The amount of overlap between bilateral flaps was

measured. The SGM flaps were used to revise recurrent perineal hernias in

three dogs.

Results: Superficial gluteal muscle flaps were created without damage to the

blood supply in all dogs. The overlap between the bilateral flaps ventral to the

anal sphincter measured 0 to 2.4 cm. No recurrence was detected at follow-up

(6-12 months) in the three dogs treated with these flaps.

Conclusion: Superficial gluteal muscle flaps were mobilized without damage

to the blood supply and crossed the midline ventral to the anal sphincter. Flaps

were used successfully to repair ventral perineal hernias in three dogs.

Clinical significance: Bilateral SGM flaps can be considered to repair ventral

perineal hernias.

1 | INTRODUCTION

Perineal hernia (PH) is characterized by progressive
weakness of the pelvic diaphragm, resulting in

dilatation and/or deviation of the rectum and caudal
protrusion of abdominal organs. It affects intact male
middle-aged dogs almost exclusively. Surgical manage-
ment is recommended with the objective of restoring
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the integrity of the pelvic diaphragm. Surgical tech-
niques can be divided into direct hernia repair1 and
techniques that use either a muscle flap2 or mesh2,3 to
close the defect.

Direct hernia repair is useful in small unilateral
perineal hernias but is associated with a high recurrence
rate when used for large defects, particularly when the
defects are bilateral.4 Use of the internal obturator mus-
cle may be limited by muscle atrophy,1 and the superfi-
cial gluteal muscle (SGM), although generally of good
quality, is limited in the extent to which it can be mobi-
lized using currently described techniques.5-7 The
internal obturator muscle flap and the SGM flap have
been found to be ineffective for the repair of ventral
perineal hernias.1,2,5

Large or recurrent ventral perineal hernias are
challenging to repair and are associated with higher
reoccurrence rates.5 In addition, repeated attempts at
repair are complicated by the loss of local soft tissues
with sufficient strength for suture placement.8 Surgical
access to the area ventral to the anal sphincter is lim-
ited, and care must be taken not to compromise the
pudendal nerve, internal pudendal artery and vein,
dorsal vein of the penis, and urethra that pass through
the ventral aspect of the perineum. Successful correc-
tion of ventral perineal hernia using semitendinosus
muscle transposition has been described using full-9

and partial-thickness10 muscle flaps. When used in
combination with an internal obturator muscle flap,
there was no recurrence of the ventral hernia; however, in
two cases, the lateral hernia recurred.10 In addition, partial
wound dehiscence was recorded in three of 14 (21%) cases,
and mild persistent lameness was recorded in two of
14 (14%) cases.10

In this report, we describe the use of bilateral SGM
flaps for the repair of ventral perineal hernia. The SGM is
not part of the pelvic diaphragm and does not become
atrophied in cases of PH. In addition, its proximity to the
surgical site makes it an attractive option for use in repair
of perineal hernia. The SGM has been used as a primary
muscle flap6,7 for the repair of PH or to augment a repair
with one of the other described techniques.5 It was suc-
cessfully used to augment the repair of PH in 42 dogs
(52 hernias). However, postoperative complications were
observed in five dogs with large ventral perineal hernia
6 months after the procedure,5 and the authors of this
study concede that their technique was less suitable for
the treatment of large ventral hernias.5

The cranial aspect of the SGM originates on the glu-
teal and caudal fascia, and the caudal aspect originates
on the lateral part of the sacrum, the first caudal verte-
bra, and the proximal part of the sacrotuberous liga-
ment. The tendon of insertion runs over the trochanter

major to insert on the trochanter tertius. The branches
of the caudal gluteal artery supplying the SGM pene-
trate the caudodorsal aspect of the muscle,11,12 which
can be exploited to increase the distance that the mus-
cle can be transposed caudally. The SGM has been clas-
sified as a type 2 muscle on the basis of its blood
supply, and the entire muscle can be expected to sur-
vive if its principle blood supply is preserved.12

We hypothesized that freeing both the origin and
insertion of the SGM, while preserving the fibers
inserting on the first caudal vertebra and sacrotuberous
ligament and blood supply, would allow the insertion of
the SGM to be transposed beyond the midline ventral to
the anal sphincter muscle. The objective of this report is
to describe bilateral mobilization of the SGM to treat ven-
tral perineal hernias in dogs and to evaluate their use in
three consecutive clinical cases.

2 | MATERIALS AND METHODS

The feasibility of using bilateral SGM flaps to close a ven-
tral perineal hernia was assessed in 10 male dog cadavers
weighing between 5 and 42 kg. The dogs were euthanized
for reasons unrelated to this study and were donated
for use in this study with signed owner consent. The
study was approved by the Koret School of Veterinary
Medicine institutional animal care and use committee
(KSVM-VTH/30-2017).

To demonstrate the blood supply to the SGM, the
arteries supplying the muscles were perfused with meth-
ylene blue. Dog cadavers were positioned in dorsal
recumbency, and a standard ventral median celiotomy
was preformed from the xiphoid cartilage to the pubis.
The left and right internal iliac arteries were identified,
isolated, and catheterized with 18-gauge IV catheters. A
1% methylene blue solution (American Regent, Shirley,
New York) was injected via the catheter to assist in the
identification of the arteries supplying the SGM and to
confirm that these blood vessels were not damaged
during the dissection or stretched excessively during
suturing.

The left and right SGM were approached with the
dog in right and left lateral recumbency, respectively.
The skin covering the middle and superficial gluteal
muscles, biceps femoris muscle, and coccygeus muscle
was incised, and the muscles were exposed by sharp
dissection. The origin of the SGM on the gluteal and
caudal fascia and lateral part of the sacrum was iso-
lated and cut, leaving the fibers originating on the first
caudal vertebra and sacrotuberous ligament intact.
The intact part of the origin was in close proximity to
the vascular pedicle and protected it from damage

BITTON ET AL. 1537

 1532950x, 2020, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/vsu.13445 by Pierre G

uillaum
ot - C

ochrane France , W
iley O

nline L
ibrary on [01/03/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



during dissection and overstretching during suturing
of the flap. The insertion of the SGM on the third tro-
chanter was isolated and cut; care was taken to harvest
as much of the tendon of insertion as possible. The
medial aspect of the muscle was undermined, taking
care not to damage the blood supply entering the cau-
dal aspect of the muscle. After the dissection had been
completed, the SGM was completely free of all soft tis-
sue attachments except for the caudal blood supply and
the origin on the first caudal vertebra and the
sacrotuberous ligament. The dissection was performed
with attention to the flap's blood supply, which was
clearly visible due to the methylene blue.

The perineum was then approached by placing the
dog in ventral recumbency. The dog was placed at

the end of the table with the legs hanging down over the
edge of the table. Care was taken to ensure that the hip
joints were not extended. The existing skin incisions were
connected by incising the skin between the ischiatic
tuberosities, ventral to the anus. The ventral aspect of
the anal sphincter muscle was exposed by ligating and
cutting the left and right perineal artery and vein and by
isolating and cutting the retractor penis muscle parallel
to the skin incision. This allowed an unobstructed view
of the ventral aspect of the external anal sphincter
muscle, which facilitated measurement of overlap of the
tendons of insertion of the SGM.

The SGM flaps were then transposed (Figure 1). Each
muscle flap was rotated around its vascular supply, and
their tendons of insertion were placed ventral to the anal

FIGURE 1 Creation of a modified superficial gluteal muscle (SGM) flap in a cadaver. A, Surgical landmarks include the left and right

tuber ischiadicum (arrow heads) and the trochanter major (arrow). B, A curved incision is made around the anus, with a second incision

extending cranially from the first incision and bisecting the distance between the trochanter major and the dorsal spinous processes of the

lumbar vertebra (double arrow). In a clinical case, the skin incisions around the anus are made bilaterally and meet ventral to the anus.

C, Cranial aspect of the biceps femoris muscle (arrow). The subcutaneous soft tissues are incised to expose the gluteal fascia and superficial

leaf of the fascia lata, inserting on the cranial aspect of the biceps femoris muscle. The fascia is incised to allow caudal retraction of the

biceps femoris muscle. D, Tendon of insertion (arrow) of the SGM on the third trochanter. E, Appearance of the SGM after transection of its

tendon of insertion (arrow). F, Isolated SGM; the soft tissues on the dorsal and ventral aspects of the muscle have been undermined to

expose the cranial aspect of the origin of the muscle on the gluteal and caudal fascia. The vascular pedicle (arrow) previously colored with

methylene blue, injected into the caudal gluteal artery, is visible on the caudomedial surface of the SGM. G, Origin of the SGM is incised in a

cranial to caudal direction. H, The origin of the SGM (arrow) has been transected except the muscle fibers inserting on the first caudal

vertebra and sacrotuberous ligament. Care was taken not to injure the vascular pedicle. I, The SGM has been rotated into the surgical site.

The vascular bundle (colored blue) is visible on the medial aspect of the SGM muscle (thick arrow). The insertion of the muscle is pulled

ventral to the anus (arrow head) where it will be sutured to the insertion of the contralateral muscle flap. The blue colored internal pudendal

artery (thin arrow) is visible medial to the muscle flap

1538 BITTON ET AL.
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sphincter muscle (Figure 2). The tendons of insertion of
the SGM were allowed to overlap one another without
placing tension on either of the muscle flaps. The over-
lapping tendons were sutured together in this location,
and the length of overlap was measured (±0.5 mm) with
a flexible tape measure.

3 | RESULTS

3.1 | Cadaveric study

The arteries supplying the SGM were found to be consis-
tent in all dogs. Two or three small arteries could be seen

FIGURE 2 Caudal view of location of superficial gluteal muscle (SGM) flaps. A,D, Caudal view of the SGM and surrounding muscles.

B,E, SGM after isolating the muscle and cutting the tendon of insertion bilaterally. C,F, SGM flaps sutured to each other ventral to the

external anal sphincter and cranial to the retractor penis muscle. SGM flaps are sutured to the surrounding muscles and soft tissues. In cases

in which there is no soft tissue for attachment of the ventral aspect of the flap, the suture material can be passed through bone tunnels in the

ischium. In all images: a, SGM; b, biceps femoris muscle; c, internal obturator muscle; d, retractor penis muscle; e, middle gluteal muscle

BITTON ET AL. 1539
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branching from the caudal gluteal artery and entering
the dorsomedial surface of the caudal part of the muscle.
The origins of the SGM on the sacrum could be cut with-
out damage to the blood supply to the flap in all dogs.

The insertions of the SGM could be sutured to
each other ventral to the anal sphincter in all dogs.
The overlap between the right and the left flaps ventral
to the external anal sphincter ranged from 0 to 2.4 cm
(Table 1). In dog No. 1, the flaps did not overlap but
could be opposed without tension.

3.2 | Clinical cases

Three consecutive cases of PH with large ventral compo-
nents are described. All cases were managed similarly.
Case 1 is described in detail, and only the main surgical
considerations are described in cases 2 and 3.

3.2.1 | Case 1

A 15-year-old intact male vizsla presented with a history
of tenesmus and changes to the perineum consistent with
a large bilateral and ventral perineal hernia. The clinical
signs had appeared several months prior to presentation
and had been getting worse prior to presentation. The
physical examination was unremarkable except for a
severe bilateral perineal hernia with a large ventral com-
ponent. Several repair options were offered to the clients,
and, after some discussion, they agreed to a plan that
included a standard obturator muscle flap to close the
lateral aspects of the hernia, with bilateral SGM flaps
used to close the ventral aspect of the hernia. Results of
preoperative complete blood count and biochemistry

panel were unremarkable. Abdominal ultrasound with
emphasis on the urogenital system was performed, and
no abnormalities were detected.

The dog was premedicated with methadone (0.2 mg/kg
IM, Physeptone; Martindale Pharmaceuticals/Ethypharm,
Buckingham, United Kingdom) and induced with propofol
(4-8 mg/kg IV administered to effect, Lipuro; B. Braun,
Melsungen, Germany). Perioperative analgesia was
provided with target-controlled infusion of fentanyl
(Janssen, Beerse, Belgium). Anesthesia was maintained
with isoflurane in oxygen. Perioperative antibiotic con-
sisting of cefazolin (25 mg/kg IV; TEVA, Peta Tikva,
Israel) was administered at anesthesia induction, then
every 90 minutes until completion of surgery.

The entire perineum was clipped and aseptically pre-
pared for surgery. Prior to surgery, a purse-string suture
was placed to close the anus, and a urinary catheter was
placed to aid in the intraoperative identification of the
urethra. The dog was positioned in ventral recumbency
at the end of the table with legs hanging down over the
edge of the table. Photographs of the perineum in this
case at all the stages of the surgery are shown in Figure 3.

The hernia was approached via a U-shaped skin inci-
sion that extended from the base of the tail to the ventral
aspect anus. After opening the subcutaneous tissues
and hernial sac, a generalized loss of the muscles of the
pelvic diaphragm and a large ventral hernia were noted
(Figure 3A). The SGM were approached by extending the
skin incision cranially along a line that bisected the dis-
tance between the dorsal spinous processes of the sacrum
and the trochanter major bilaterally. The SGM flaps were
raised as described above, with care taken to preserve the
blood supply, and rotated into the surgical field.

To raise the internal obturator muscle flaps, the ten-
don of insertion of this muscle was cut (Figure 3C), and

TABLE 1 Data for 10 cadaver dogs in which the procedure was performed

Dog No. Body weight, kg
Flap reaches
midline, yes/no

Overlap of tendon
of insertion, cm

Vascularization intact
after dissection, yes/no

1 25 Yes 0 Yes

2 6 Yes 0.6 Yes

3 25 Yes 2 Yes

4 20 Yes 1.9 Yes

5 20 Yes 1.7 Yes

6 25 Yes 2.1 Yes

7 5 Yes 1.7 Yes

8 40 Yes 2.4 Yes

9 35 Yes 3 Yes

10 42 Yes 1.9 Yes

1540 BITTON ET AL.
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the periosteum caudal to its origin on the ischial table
was incised. The periosteum and caudal aspect of the
muscle were then elevated with a combination of sharp
and blunt dissection and sutured to the anal sphincter
muscle and sacrotuberous ligament with simple inter-
rupted sutures. The soft tissues between the anus and the
penile crura were retracted with a hand-held retractor to
expose the area ventral to the anal sphincter muscle.
The SGM tendons were overlapped ventral to the anal
sphincter muscle and sutured to each other with two
rows of simple interrupted sutures (Figure 3D,E).
The overlapped tendons of insertion were sutured to the
external anal sphincter muscle dorsally and to the
ischiourethralis and internal obturator muscles ventrally.
The SGM flaps were sutured to the external anal sphinc-
ter muscle and the internal obturator muscle with simple
interrupted sutures.

The surgical site was flushed with warm saline and
closed in two layers (Figure 3F). Recovery was
uneventful, and the dog returned to normal function
within days of the surgery. Postoperative treatment
consisted of buprenorphine (0.02 mg/kg IM every
8 hours, Buprenex; Reckitt Benckiser Pharmaceuticals,
Richmond, Virginia) for 48 hours and amoxicillin/
clavulanic acid (22 mg/kg orally every 12 hours,
Amoxiclav; TEVA) for 10 days. Carprofen (2.2 mg/kg
orally every 12 hours, Rimadyl; Pfizer Animal Health,
Kalamazoo, Michigan) was given for 7 days. An Eliza-
bethan collar was placed. At discharge, owners were
advised to feed the dog with a low-residue diet with
the addition of lactulose (1/2 mg/kg [modified to
effect] orally every 8 hours; TEVA) for the first
30 days. At follow-up 3 months after surgery, the dog
had returned to eating his regular dry commercial

FIGURE 3 Intraoperative photographs of dog 1. A, A large ventral hernia (arrow head) was seen after opening the hernia sac. The

rectum (thick arrow) was clearly visible in the hernia. The anus is marked with a thin white arrow. B, The superficial gluteal muscle (SGM)

(thick arrow) was mobilized and rotated into the surgical field. The tendon of insertion of the SGM (thin arrow) was sutured ventral to the

external anal sphincter. C, Caudal aspect of the ipsilateral internal obturator muscle was raised and the tendon of insertion (arrow) cut to

mobilize the muscle. D,E, SGM flaps were sutured to each other ventral to the anal sphincter and to the surrounding muscles. F, Photograph

of the perineum after closure of the skin with simple interrupted sutures

BITTON ET AL. 1541
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dog food, and, at rectal examination, the pelvic dia-
phragm was intact with no sign of recurrence. At the
time of writing the dog had been symptom free for
1 year.

3.2.2 | Case 2

A 7-year-old, 6-kg, castrated male Maltese poodle pres-
ented with a history of having been surgically treated
bilaterally twice with the internal obturator flap
method. The dog had been treated with lactulose
(1 mg/kg orally every 8 hours; TEVA) since the failure
of the second surgery a month prior to presentation,
but tenesmus had persisted. A bilateral perineal hernia
with a large ventral component was diagnosed at rec-
tal examination. The perineum was approached as
described above, and the abdominal contents were
reduced. Among the relevant structures, only the anal
sphincter muscle and the sacrotuberous ligament could
be identified. The hernia was revised by using SGM
flaps as previously described. Postoperative manage-
ment was identical to case 1. Recovery was uneventful,
and results of rectal examination were normal
6 months postoperatively, with no recurrence of clini-
cal signs.

3.2.3 | Case 3

An 8-year-old, 6.5-kg, castrated shih tzu presented
with a history of PH repaired with bilateral internal
obturator muscle flaps. Tenesmus had recurred
2 weeks after surgery, and failure of the right side was
confirmed at rectal examination. The right side was
revised successfully by reinforcing the revision of the
right internal obturator flap with a right SGM flap by
using the previously described technique. One month
postoperatively, however, tenesmus recurred, and fail-
ure of the repair on the left hand side with a large
ventral component was identified at rectal examina-
tion. The perineum was approached bilaterally, as
described above. The remnants of the left internal
obturator flap were identified and sutured to the sur-
rounding muscles. The right superficial gluteal flap
was found to be viable, and the tendon of insertion
was mobilized and was sutured to the left SGM ventral
to the anal sphincter. This allowed repair of both the
lateral and ventral components of the hernia. Postoper-
ative management was identical to case 1. Recovery
was uneventful, and results of rectal examination were
normal, with no recurrence of clinical signs 8 months
after the surgery.

4 | DISCUSSION

Superficial gluteal muscle flaps were mobilized suffi-
ciently in all cadavers enrolled in this study, allowing the
tendon of insertion to cross the midline ventral to the
anal sphincter while preserving the blood supply. This
flap was successfully used to close the ventral component
of a perineal hernia in three affected dogs.

The use of SGM flaps in the three cases described was
dependent on the status of the levator ani, coccygeus,
and internal obturator muscles. In cases in which no
remnants of the muscles of the pelvic diaphragm could
be found, the SGM flaps were used to repair both the
lateral and ventral components of the PH. However, in
cases in which the internal obturator muscle was intact
or remnants of this muscle flap could be identified, the
SGM flap was used to augment the repair of the lateral
component in addition to repair of the ventral compo-
nent of the PH.

Several advantages of this technique were identified
in this small case series. The procedure did not cause
lameness, intraoperative repositioning was not required,
the SGM flap was robust and did not require additional
support with mesh, and the approach to the SGM flap
was easy. Additional advantages were the low morbidity
and the excellent clinical outcome in the three clinical
cases. The disadvantages of this technique include the
difficulty encountered in harvesting the entire tendon of
insertion of the SGM and the separate approach required
for each SGM flap. An additional disadvantage is that the
small number of cases does not allow us to draw a firm
conclusion regarding the effectiveness of this technique.

Spreull and Frankland6 were the first to describe the
use of a SGM flap for the repair of PH. In their descrip-
tion, only the tendon of insertion of the SGM was cut.
The SGM was folded caudally into the ischiorectal fossa
where the tendon of insertion was sutured to the anal
sphincter muscle. The technique was modified by Weaver
and Omamegbe,7 who transposed the SGM through 45�

after cutting the tendon of insertion. The tendon of inser-
tion and the caudal edge of the SGM were sutured to the
internal obturator muscle and external anal sphincter
muscle, respectively. Raffan5 modified the technique with
a partial release of the origin of the SGM in addition to
cutting the tendon of insertion. In this technique, the
dog was placed in lateral recumbency, and the origin
of the SGM on the gluteal and caudal fascia was cut,
leaving the origin on the sacrum, first caudal vertebra,
and sacrotuberous ligament intact. This modification
allowed for improved mobilization of the flap, which
was then used to augment the internal obturator mus-
cle flap technique. The use of this flap was described
in 52 clinical cases; however, the authors conceded

1542 BITTON ET AL.
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that this technique was inadequate in cases in which
there was a large ventral component. All the dogs with
postoperative recurrence of the lateral component at
6 months had large ventral hernias prior to surgery.

We modified the procedure described by Raffan5 by
approaching the SGM with the dog in ventral recum-
bency and by extending the release of the origin of the
SGM. This allowed the tendon of insertion of the SGM to
cross the midline ventral to the anal sphincter muscle. In
the cadaveric study, the SGM flaps adequately closed this
area. However, in one dog (dog No. 1), the tendons of
insertion did not overlap and could only be opposed. This
was the first dissection, and it is likely that the flap was
raised without the tendon of insertion. In all subsequent
dissections, the flap was raised with care taken to include
the entire tendon of insertion of both muscles. Evaluation
of the strength of the connection between the two muscle
flaps was beyond the scope of this study; however, an
increased number of sutures placed in the tendon rather
than in the muscle tissue would likely strengthen the
connection. We recommend raising the flap with as
much of the tendon of insertion as possible and trimming
excess tissue after completion of the suturing.

While we were performing this study, we noticed that
the extent of overlap of the flap ventral to the external
anal sphincter muscle was dependent on the extent to
which the origin of the SGM was cut. This introduced
flexibility into the procedure, and the surgeon can bal-
ance the requirement for strength of repair provided by
the overlap of the tendons of insertion and the increased
risk of compromise to the blood supply with additional
caudal dissection of the origin. According to our findings
in both the cadaveric study and the clinical cases, the
danger of damaging the blood supply is low; however, a
good knowledge of the local anatomy is beneficial.

This study has several limitations. The behavior of tis-
sues in a cadaver is different from those of the living dog,
and the conclusions in the cadaveric part of this study
cannot be extrapolated to clinical cases. This limitation is
partially mitigated by the successful use of this flap in
three consecutive clinical cases; however, the clinical
feasibility of this technique will only become clear after it
has been used in a large number of clinical cases. Identi-
fication of the blood supply to the SGM may be difficult
in clinical cases, and the blood supply may be com-
promised during dissection or by excessive tension placed
on the flap during suturing. This effect is difficult to
assess in cadavers; however, necrosis of the muscle flaps
was not seen in the clinical cases.

In conclusion, SGM flaps were mobilized without
damage to the blood supply and crossed the midline ven-
tral to the anal sphincter. Flaps were used successfully to
repair ventral perineal hernias in three dogs.
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