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ABSTRACT

Objectives: This retrospective study compared the outcomes of three surgical methods: tradi-
tional technique, internal obturator muscle flap, and sacroischial sling (TT, IOMF, and SS) for the 
treatment of canine perineal hernias. Postoperative complications associated with each tech-
nique were also compared.
Materials and Methods: 87 dogs (86 males, 1 female) with perineal hernia were included in this 
study. Dogs were grouped based on the surgical technique used: TT (30 sites in 24 dogs), IOMF (30 
sites in 26 dogs), and SS (53 sites in 37 dogs).
Results: Surgical times were 36.8 ± 9.7 min for TT, 50.2 ± 13.6 min for IOMF, and 31.9 ± 11.53 
min for SS. Both TT and SS were significantly faster than IOMF (p < 0.01). A comparative analysis 
of surgical outcomes revealed differing success and failure rates. The success rate of the IOMF 
group was higher (99.3%) compared to the TT group (80%); however, this difference was not 
statistically significant (p = 0.254). In contrast, the SS group demonstrated a statistically signifi-
cantly greater success rate (98.1%) than the TT group (p = 0.008), indicating that it may be a more 
successful approach for perineal hernia correction in dogs. The TT group had the highest rate of 
temporary stranguria (20.8%) and required colopexy and cystopexy most frequently (16.7%). The 
SS group had the lowest rate of urinary incontinence (2.7%) and external anal sphincter muscle 
paresis (2.7%). However, this group exhibited the highest incidence of temporary dyschezia (8.1%) 
and a slightly elevated incidence of skin dehiscence. Wound complications were similar across all 
groups. The IOMF group had a higher incidence of external anal sphincter muscle paresis (26.9%) 
compared to both TT and SS. The complication rate of the SS group (7.0%, 13/185 events) was sig-
nificantly lower than both TT (18.3%, 22/120; p < 0.01) and IOMF (18.5%, 24/130; p < 0.01) groups 
and required fewer additional procedures, indicating fewer overall complications.
Conclusion: Overall, the SS technique is a practical, low-complication alternative for perineal her-
nia correction, offering results comparable to those of IOMF and superior to those of TT.
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Introduction

A perineal hernia results from the disruption of pelvic sup-
portive structures, leading to the weakening of the pelvic 
diaphragm, often involving the levator ani muscle [1–3]. 
This disorder causes displacement of abdominal organs 
into the perineal area, resulting in perineal swelling [4]. 
Several theories have implicated prostatomegaly, chronic 
constipation, and hormonal changes in perineal hernia 

development; however, the exact etiology remains unclear 
[2,3,5]. Contributing factors include tenesmus, gender-re-
lated variations in muscle anatomy, hormonal influences, 
nerve-related muscle atrophy [2,5–7], complications of 
radical pelvic oncologic procedures for recto-anal cancer 
[8], as well as prostate hyperplasia, myopathy, and upreg-
ulation of relaxin receptors in pelvic muscles. While a 
perineal hernia most often affects intact male dogs, it can 
also occur in females [7]. The four main types of perineal 
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hernia are defined based on the affected anatomical struc-
tures: [1] caudal hernia, involving the levator ani muscle, 
internal obturator, and external anal sphincter muscle; [2] 
dorsal hernia, affecting the coccygeus and levator ani mus-
cle; [3] sciatic hernia, involving the coccygeus muscle and 
sacrotuberous ligament; and [4] ventral hernia, affecting 
the ischiourethralis, bulbocavernosus, and ischiocaverno-
sus muscles [3,5]. Surgical correction typically involves 
pelvic diaphragm reconstruction using techniques includ-
ing the traditional technique (TT) with imbrication [3], 
internal obturator muscle flap (IOMF) [9,10], semitendino-
sus muscle transposition [11], autogenous fascia lata graft 
[12], tunica vaginalis [13,14], synthetic mesh [15,16], and 
abdominal organopexy [17]. These methods vary in suc-
cess rates and have distinct advantages and limitations in 
clinical practice.

For chronic perineal hernias with muscular atrophy, 
the sacrotuberous ligament can be used for lateral repair. 
Some studies recommend suturing through the ligament 
rather than around it to avoid entangling vessels and 
nerves [18]. To avoid sciatic nerve entrapment, a modified 
double purse-string technique for internal obturator mus-
cle transposition herniorrhaphy has been developed [19]. 
In this technique, both the sacrotuberous ligament and 
internal obturator muscle are secured with two sutures to 
facilitate the closure of the pelvic diaphragm. However, in 
severe chronic hernias, concurrent abdominal organopexy 
has been effective in reducing recurrence [17,20]. The sac-
roischial sling (SS) technique is a useful surgical approach 
for managing perineal hernia in dogs with significant mus-
cle atrophy. Nonetheless, its effectiveness in preventing 
recurrence of perineal hernia and minimizing complica-
tions, such as sciatic nerve entrapment, has not yet been 
reported.

The objectives of this study were to retrospectively 
compare the postoperative outcomes of three surgical 
techniques for perineal hernia repair in dogs: the TT, the 
IOMF, and the SS. Surgical time and hernia recurrence were 
compared among the three surgical methods. Additionally, 
the association between the surgical method and the fre-
quency of postoperative complications was also evaluated.

Materials and Methods

Ethical approval

All animal studies were ethically reviewed and conducted 
in accordance with the guidelines and regulations of the 
Ethics of Animal Experimentation of the National Research 
Council of Thailand. The procedures in this study were 
approved by the Kasetsart University Institutional Animal 
Care and Use Committee (ACKU67-VET-116).

Study period and location
A retrospective study was conducted at Kasetsart 

University Veterinary Teaching Hospital between May 
2013 and August 2015. A total of 87 dogs exhibiting per-
ineal hernias (113 affected sites) and presenting perineal 
swelling for the first time were included.

Animals

A detailed comparison of perineal hernias treated with 
three surgical techniques (TT, IOMF, and SS groups) is 
shown in Table 1. The TT group consists of 24 dogs, with 
Pomeranians [6], Poodles [5], Chihuahuas [5], Shih Tzus 
[2], Pugs [1], French Bulldogs [1], and Mixed breeds [4]. 
The IOMF group includes 26 dogs, with Pomeranians [3], 
Poodles [4], Chihuahuas [3], Siberian Huskies [8], and 
Mixed breeds [8]. The SS group consists of 37 dogs, with 
Shih Tzus [7], Pomeranians [4], Poodles [3], Chihuahuas 
[3], Pugs [4], French Bulldogs [3], Siberian Huskies [5], and 
Mixed breeds [8]. Dogs in each surgical group were further 
classified into three weight categories: Small (S = 1–10 kg), 
Medium (M = 10.1–25 kg), and Large (L = over 25 kg). The 
distribution of unilateral and bilateral hernias was differ-
ent in each group. The TT procedure was performed in 
75.0% of unilateral hernias and 25.0% of bilateral hernias. 
The IOMF technique was applied in 84.6% of unilateral 
and 15.4% of bilateral cases, while the SS technique was 
used in 56.8% of unilateral and 43.2% of bilateral cases. 

Table 1.  General characteristics of dogs undergoing surgical 
correction for perineal hernia using three different surgical 
techniques.

Parameters TT IOMF SS

  Number of dogs 24 26 37

  Unilateral hernia 18 (75.0%) 22 (84.6%) 21 (56.8%)

  Bilateral hernia 6 (25.0%) 4 (15.4%) 16 (43.2%)

  Age (years) 9.8 ± 2.8 8.8 ± 2.7 9.2 ± 2.3

  Body weight (kg) 12.5 ± 8.52 11.6 ± 6.8 10.7 ± 7.22

Body weight category

  Small (≤10 kg) 12 (50.0%) 14 (53.8%) 33 (89.2%)

  Medium (10.1–25 kg) 10 (41.7%) 9 (34.6%) 3 (8.1%)

  Large (>25 kg) 2 (8.3%) 3 (11.5%) 1 (2.7%)

Sex

  Male 24 (100.0%) 26 (100.0%) 35 (94.6%)

  Female 0 (0.0%) 0 (0.0%) 2 (5.4%)

Duration of symptoms prior to surgery

  > 1 month 20 (83.3%) 18 (69.2%) 26 (70.3%)

  ≤ 1 month 4 (16.7%) 8 (30.8%) 11 (29.7%)

Surgical time (min) 36.8 ± 9.7 50.2 ± 13.6** 31.9 ± 11.53 ##

**p < 0.01 versus TT, ##p < 0.01 versus IOMF.
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The duration of each surgical procedure, as well as any sur-
gical complications, was also recorded.

Anesthesia

Premedication was initiated with diazepam (Government 
Pharmaceutical Organization, Thailand) at a dosage of 0.3 
mg/kg administered intravenously (IV). Anesthesia induc-
tion utilized propofol (Troypofol, Troikaa Pharmaceuticals, 
India) with a dose range of 2 to 4 mg/kg i.v., followed by 
endotracheal intubation. Anesthesia maintenance was 
achieved using isoflurane (Attane TM, Piramal Critical 
Care, Inc., USA) at a concentration of 1.5% to 2.0% in 100% 
oxygen. Prophylactic administration of antibiotics was 
performed with cefazolin (Cefaben, L.B.S. Laboratory Ltd., 
Thailand) at a dose of 20 mg/kg administered IV. Analgesia 
was provided through morphine (M & H Manufacturing, 
Company Ltd. For Food and Drug Administration, Thailand) 
at a dose of 0.5 mg/kg, supplemented by epidural admin-
istration of bupivacaine (Marcaine 0.5%, AstraZeneca AB, 
Sodertalje, Sweden) at a dose of 1 mg/kg, mixed with mor-
phine (M & H Manufacturing, Company Ltd. For Food and 
Drug Administration, Thailand) at a dose of 0.1 mg/kg. 
Postoperative analgesia was administered using carprofen 
(Rimadyl, Inovat Industria Farmaceutica Ltd, Brazil) at a 
subcutaneous dose of 2.2 mg/kg.

Surgical procedures

Hair was clipped from the caudal part of the body to the 
mid-tail in long-tailed dogs. Preoperatively, urinary blad-
der catheterization was performed to facilitate urine 
drainage and identify the urethra. Anal sacs were manually 

expressed, and the rectum was emptied of feces. A povi-
done-iodine-soaked gauze was then inserted into the 
rectum. Patients were positioned in sternal recumbency 
on the surgical table, with their tail fixed over their back, 
pelvis, and hindquarters elevated, and their hind legs pad-
ded, allowing them to hang down. A purse-string suture 
of 3/0 nylon was placed around the anal orifice. Aseptic 
preparation consisted of an alcohol-based surgical scrub 
using chlorhexidine gluconate 4% (Hexene, Osoth Inter 
Laboratory Company Ltd., Thailand) and isopropyl alco-
hol. Dogs were continually monitored throughout the sur-
gical procedure and the recovery period for changes to the 
electrocardiogram, heart rate, respiratory rate, body tem-
perature, oxygen saturation, and blood pressure.

A dorsoventral incision was made from the base of the 
tail to the ischial arch. Surgical techniques, including TT 
(Fig. 1A) and IOMF (Fig. 1B), were performed. The most 
commonly herniated contents were retroperitoneal fat, 
omentum, and an enlarged prostate gland. The urinary 
bladder and small intestine were less frequently found. 
Herniated organs were carefully repositioned, and sur-
rounding structures, such as the perineal muscles, rectum, 
and anal sacs, were examined. In cases with minor rectal 
diverticulum, a two-layer closure was performed using 
monofilament absorbable sutures (PDS 2-0, PDS II, Ethicon, 
UK). The SS technique is shown in Table 2 and Figures 2, 3. 
Loose tissue over the ischial arch was removed to clearly 
identify the internal pudendal artery, vein, and nerve. 
Two holes were drilled through each ischial bone (using 
a 0.15–0.3 mm bit), one lateral and one medial, about 0.5 
cm from the bone’s caudal edge, covering two-thirds of 
the ischial floor. The leader line was passed dorsoventrally 

Figure 1. Surgical procedures for perineal hernia repairs in dogs, showing key anatomical 
details and suture placements. A: TT used in this study. Sutures (black lines) are placed between 
the external anal sphincter (E) or levator ani (LA) and the coccygeus (Co) muscle laterally, and 
between the external anal sphincter (E) or levator ani (LA) and the internal obturator (IO) muscle 
ventromedially. The sacrotuberous ligament (SL) and ischial arch (IC) serve as key anchoring 
points. B: IOMF. In addition to the suture placements described in A, this method includes extra 
sutures between the coccygeus (Co) and IO muscles, sacrotuberous ligament (SL), and ischial arch 
(IC) ventrolaterally, providing enhanced muscular support.
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through the cranial space of the fourth sacrum. Once posi-
tioned, the needle was removed, and the line was secured 
with a crimp clamp below the rectum, at least 1 cm from 
the ischial bone (Fig. 3). The leader line was then passed 
through each medial and lateral hole and tied twice using 
a surgeon’s knot, ventral to the ischium. Follow-up suture 
imbrication was performed using non-absorbable mono-
filament sutures (2-0 nylon or polypropylene). Sutures 
were pre-placed at 1 cm intervals between the leader line, 
external anal sphincter, and levator ani muscle, but not 
tied immediately. Ventral suturing began along the mid-
line at the external anal sphincter. The lateral sutures were 
then tied to close the hernia gap. Hernia closure was con-
firmed by digital palpation. Standard closure procedures 
were employed for the subcutaneous tissue, utilizing a 
simple interrupted pattern with monofilament absorbable 
suture 2-0 (PDS II, Ethicon, UK). The skin was closed using 
monofilament polyamide suture 3-0 (Dafilon, B. Braun 
Melsungen, Germany).

All intact male dogs with muscle atrophy and weakness 
associated with canine prostatic hyperplasia underwent 
castration. Post-operative opiate analgesics (as above) 
were administered as needed, together with gabapen-
tin (10 mg/kg) every 8 h for 5 days. Carprofen (Rimadyl, 
Inovat Industria Farmaceutica Ltd, Brazil) was used for 
postoperative analgesia at a dose of 4.4 mg/kg SC every 
24 h for 4 days. Oral cephalexin (22 mg/kg per dose) was 
administered twice daily for 7–10 days postoperatively. 

Owners were contacted on day 4 to report any potential 
postoperative wound complications. A digital rectal exam-
ination was conducted on day 7. To avoid constipation, a 
stool softener was prescribed. A follow-up appointment at 
the clinic was scheduled to address any underlying issues. 
The clinic also contacted owners on postoperative days 
30, 60, and 90 to assess complications. This evaluation 
included an assessment of urinary, digestive, wound, and 
neuromuscular disorders, as well as the need for colopexy 
or cystopexy. This comprehensive approach ensured thor-
ough monitoring until complete recovery was achieved. A 
radiographic evaluation was also performed postopera-
tively (Fig. 4).

Statistical analysis

Statistical analysis of canines was conducted using STATA 
12 (StataCorp, College Station, TX). Data are presented 
as percentages, and Fisher’s exact test was employed to 
examine the association between the number of failures 
(recurrence of perineal hernia within 3 months) and the 
surgical technique used for perineal hernia correction. 
The proportion of dogs with postoperative complications 
such as urinary, digestive, wound, and neuromuscular dis-
orders, or the need for colopexy, cystopexy, or vas defer-
entopexy, was also compared using binomial statistics to 
assess the effectiveness of the treatments. A p-value of less 
than 0.05 was considered statistically significant.

Figure 2. Perineal hernia repair using the SS technique, highlighting suture placement 
and key anatomical structures. A: Lateral view. B: Caudal view. Sutures are spaced 1–2 cm 
apart and placed between the external anal sphincter (E) or levator ani (LA) muscles and 
the polyethylene leader line (LL), both laterally and medially. Labeled structures include the 
sacrum (SC), leader line (LL), external anal sphincter (E), levator ani (LA), sacrotuberous 
ligament (SL), and ischial arch (IC), illustrating the configuration of the sling.
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Figure 3. Step-by-step procedure of the SS technique for perineal hernia repair. A: The leader line (LL) is 
passed through the lateral inter-transverse process of the sacrum. B: It is then securely crimped about 1 
cm above the sacral floor, with crimp tubes positioned beneath to anchor the sling. C: Monofilament non-
absorbable (2-0) sutures are placed between the external anal sphincter or levator ani muscle and the 
lateral sections of the leader line. D: Tension is applied to the sutures before final tying to close the hernia 
effectively. Key structures such as the LL, crimp tubes, and muscle attachments are labeled for clarity.

Figure 4. Radiographs 3 months after bilateral perineal hernia repair using the SS technique. 
A: Lateral view showing both crimp tubes positioned about 1 cm above the ischial floor. B: 
Dorsoventral view showing the crimp tubes centered near the ischial floor on each side. Arrows 
indicate the exact location of the crimp tubes used to secure the leader line.
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Results

The timing of surgical interventions varied among treat-
ment groups. The TT procedure was primarily used for 
cases lasting more than 1 month (83.3%), with only 16.7% 
of cases presenting for less than 1 month. The IOMF tech-
nique was applied to 69.2% of cases lasting longer than 
1 month and to 30.8% of cases lasting less than 1 month. 
Similarly, the SS method was predominantly used for cases 
exceeding 1 month (70.3%), with 29.7% of cases present-
ing within 1 month. Minor differences were observed in the 
age and body weight of dogs. The TT group had an average 
age of 9.8 years and a mean body weight of 12.5 ± 8.52 kg. 
The IOMF group had an average age of 8.8 ± 2.7 years and 
a mean body weight of 11.6 ± 6.8 kg. The SS group had an 
average age of 9.2 ± 2.3 years and a mean body weight of 
10.7 ± 7.22 kg.

All dogs recovered uneventfully from the surgery for a 
perineal hernia. Surgical times varied: the TT group aver-
aged 36.8 ± 9.7 min, the IOMF group required 50.2 ± 13.6 
min, and the SS group had the shortest mean surgical time 
of 31.9 ± 11.53 min (Table 1). Completion of both TT and SS 
procedures was significantly faster than IOMF (p < 0.01).

The surgical success and failure rates for perineal her-
nia correction in dogs are shown in Table 3. The TT group 
had an 80% success rate (24/30) and a 20% failure rate 
(6/30). The IOMF group had a higher success rate of 93% 
(28/30) and a 7% failure rate (2/30), but the difference 
compared to TT was not statistically significant (p = 0.254). 
The SS group exhibited a 98% success rate (52/53) and a 
2% failure rate (1/53), which was a statistically significant 
improvement over the TT group (p = 0.008). There was no 
statistically significant difference between the IOMF and 
SS groups.

A comparative analysis of postoperative complica-
tions is presented in Table 4. For urinary disorders, the 
TT group had the highest rate of temporary stranguria 
(20.8%), while the SS group had the lowest rate of uri-
nary incontinence (2.7%). Among digestive complications, 
temporary dyschezia was most common in the SS group 
(8.1%). Wound complications were similar across all 
groups, although the SS group had a slightly higher inci-
dence of skin dehiscence. External anal sphincter muscle 
paresis was less frequent in the SS group (2.7%) com-
pared to the TT (20.8%) and IOMF (26.9%) groups. The 
difference between the SS and TT groups was statistically 
significant (p < 0.05). Additionally, the TT group required 
colopexy and cystopexy more frequently (16.7%) than the 
IOMF and SS groups. The SS group had the lowest overall 
complication rate (7.0%, 13/185 events), which was sig-
nificantly lower compared to both the TT group (18.3%, 
22/120 events; p < 0.01) and the IOMF group (18.5%, 
24/130 events; p < 0.01).

Discussion

The study compared the breed, age, and sex characteristics 
of affected dogs to those documented in previous studies 
on populations with perineal hernia [21–23]. The most 

Table 2.  Characteristics of the leader line chosen in dogs 
undergoing perineal hernia surgery with the SS technique.

Sizes of leader line Diameter of nylon Size of dogs

50 lb 0.7 mm. <10.0 kg.

80 lb 0.9 mm. 10.1–25.0 kg.

100 lb 1.0 mm. >25.0 kg

Table 3.  Comparison of surgical success and failure rates for 
perineal hernia in dogs undergoing three different procedures: TT, 
IOMF, and SS techniques.

Surgical 
techniques

Surgical sites Number of 
success (%)

Number of 
failures (%)

TT 30 24 (80%) 6 (20.0%)

IOMF 30 28 (99.3%) 2 (6%)

SS technique 53 52 (98.1%) 1 (1.8%) **

**p < 0.01 versus TT.

Table 4.  Post-operative complications following perineal hernia 
surgery: a comparison of three different surgical techniques.

Complication category (N = 
number of dogs)

TT (N = 24) IOMF (N = 
26)

SS (N = 37)

Urinary disorders

  Temporary stranguria 5 (20.8%) 3 (11.5%) 4 (10.8%)

  UTI – – –

  Urinary incontinence 2 (8.3%) 1 (3.8%) 1 (2.7%)

Digestive disorders

  Temporary dyschezia 2 (8.3%) 2 (7.7%) 3 (8.1%)

  Hematochezia – – –

  Rectal leakage (abscess) 1 (4.2%) – –

Wound complications

  Seroma – 3 (11.5%) –

  Infection – 2 (7.7%) 1 (2.7%)

  Partial skin dehiscence 2 (8.3%) 4 (15.4%) 2 (5.4%)

  Complete skin dehiscence – – 1 (2.7%)

Neuromuscular disorders

  Sciatic nerve entrapment 1 (4.2%) – –

  External anal muscle 
paresis

5 (20.8%) 7 (26.9%) 1 (2.7%) *##

  Required colopexy/
cystopexy

4 (16.7%) 2 (7.7%) –

  Overall events of 
complications

22/120 
(18.3%)

24/130 
(18.5%)

13/185 
(7.0%) **##

*p < 0.05 versus TT, **p <0.01 versus TT, ##p < 0.01 versus IOMF.
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commonly affected breeds were mixed, Siberian huskies, 
and Shih Tzus. The average age of affected dogs (7 to 9 
years) was consistent with previous reports. As previously 
reported, intact male dogs were more frequently affected 
by perineal hernia than female dogs [24]. This predisposi-
tion in intact males is likely due to the weakening of pelvic 
diaphragm muscles, possibly influenced by relaxin [6,25]. 
Relaxin is present in hypertrophic prostates [26] and may 
contribute to the weakening of the pelvic diaphragm mus-
cle and connective tissue during hernia formation. This 
muscle weakness can result in visible unilateral or bilat-
eral abnormalities, as pelvic or abdominal organs pro-
trude into the subcutaneous perineal region. While most 
common in male dogs, perineal hernias can occur in female 
dogs and are often associated with specific uterine pathol-
ogies [7,27].

The SS is a promising surgical procedure, which is 
reflected in its shorter surgical time compared to the IOMF 
technique and similar to the TT procedure. The success 
rate in the SS group was 98% (52/53), with a 2% failure 
rate (1/53), which was not significantly different from 
the IOMF group. Interestingly, the IOMF procedure, tra-
ditionally considered the gold standard for treating per-
ineal hernias with a success rate exceeding 90% [4], did 
not demonstrate a significant advantage over the SS tech-
nique in the present study. While our study’s retrospective 
nature limits control over all variables, the SS technique 
demonstrated lower recurrence and complication rates 
compared to the TT and IOMF methods, suggesting its 
effectiveness even in complex or chronic cases. Surgical 
skill and proper suturing are critical in muscle transposi-
tion procedures to prevent recurrence [23,28]. As noted 
in a previous study, surgeon experience can influence out-
comes, with good results achievable from various meth-
ods [4]. For complex cases such as bilateral or recurrent 
perineal hernia, combined techniques including bilateral 
herniorrhaphy with colopexy, cystopexy, or bilateral def-
erentopexy have resulted in 93% of dogs remaining free 
of clinical signs. A two-step laparotomy procedure has also 
shown high success in recurrent cases. In contrast, internal 
obturator muscle transposition has been associated with a 
27.4% recurrence rate, with postoperative tenesmus iden-
tified as a potential risk factor [21–23].

In this study, the TT group had a higher failure rate 
(20%) compared to the IOMF (6%) and SS (1.8%) groups. 
The difference between TT and SS was statistically signif-
icant (p = 0.008). While hormonal imbalances may con-
tribute to muscle atrophy and hernia formation [26], our 
findings suggest that recurrence in perineal hernia cases 
may be more strongly influenced by the surgical technique, 
choice of suture materials, or the inherent weakness in the 
pelvic diaphragm muscle structure [29]. Synthetic mate-
rials, such as polyamide and catgut, have been shown to 

reduce recurrence rates compared to biological materials 
[29]. In this study, the TT procedure was selected in some 
cases by owners based on financial considerations and 
client education. In contrast, the IOMF technique was per-
formed after careful identification of key pelvic diaphragm 
muscles. The TT procedure achieved acceptable success 
rates; however, the SS technique provided superior over-
all outcomes, with a significantly lower complication 
rate (7.0%) compared to both the TT (18.3%) and IOMF 
(18.5%) methods (p < 0.01).

The SS technique was also employed in this study to 
treat recurrent hernias, even when identifying the three 
main muscles was challenging due to the patient’s condi-
tion. Surgical approaches for treating perineal hernias are 
continually refined to achieve favorable post-surgical out-
comes with cost-effective and straightforward procedures. 
The goal of each technique is to provide adequate strength 
and stability to prevent hernia recurrence while minimiz-
ing the risk of infection in the surgical wound area. Failed 
surgical interventions were often reported to originate at 
the ventral aspect of the surgical site, with success largely 
dependent on the condition of the surrounding muscle tis-
sue. In some cases, particularly in smaller dogs or those 
with prolonged herniation, the muscle flap used in IOMF 
lacked sufficient strength or bulk to allow closure of the 
herniated region. The present study assessed the SS tech-
nique using Leader Line, a strong, low-stretch, and afford-
able monofilament suture as an alternative to synthetic 
mesh in perineal hernia repair. Postoperative infections 
associated with synthetic mesh can be difficult to treat 
[30]. Leader Line offers improved tissue compatibility, 
stronger anchorage, and a reduced risk of postoperative 
infection. The technique relies on the external anal sphinc-
ter, which is more flexible and places less stress on the 
anal canal compared to the TT method. These factors likely 
contributed to improved outcomes, particularly in cases of 
bilateral perineal hernia.

Various herniorrhaphy techniques have been devel-
oped to address ventromedial weakness in hernia repairs, 
including the semitendinosus muscle transposition [31], 
combined transposition of the internal obturator and 
superficial gluteal muscles [32], and bilateral superficial 
gluteal muscle flaps [33]. Studies have shown encouraging 
results for each procedure. While these techniques show 
promise, the SS procedure offers an alternative method for 
correcting the ventromedial region. The A-shaped leader 
line might be particularly advantageous if there is a risk 
of the hernial sac closing accidentally, potentially affecting 
the pudendal nerve, sciatic nerve, and pudendal arteries. 
The SS technique typically has a relatively short surgical 
duration, and postoperative rectal palpation and surgical 
site examination revealed no indications of pain, stricture, 
or constriction of the rectum. While surgeon experience 
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was not specifically evaluated in this study, it is recog-
nized as a factor that can influence repair success [3], and 
we expect similar results here. Proper suture placement 
in the SS technique is crucial for good outcomes, as care-
ful positioning of the drill holes ensures secure closure of 
the ventromedial hernia aspect, the most common site of 
recurrence. It should be noted that castration performed in 
conjunction with perineal herniorrhaphy has been shown 
to improve postoperative outcomes [34]. In the present 
study, all male dogs underwent castration.

This study has several limitations. As a retrospective 
design, it relies on previously collected data, which may 
be subject to biases, and information may be missing. 
Furthermore, the research was conducted at a single hos-
pital, which may limit the generalizability of the findings. 
The sample size, although adequate, may not be suffi-
ciently large to draw broad conclusions. Additionally, the 
selection of surgical technique was influenced by client 
preferences, finances, and surgeon expertise, potentially 
introducing bias. The lack of long-term follow-up may have 
resulted in missing data on recurrence rates or late-onset 
complications. The single observed case of surgical site 
infection, which resolved with treatment without suture 
removal, highlights the risk of infection with any perineal 
hernia repair method. Finally, this study compared only 
three techniques, excluding other methods. Future studies 
should include larger sample sizes, longer follow-ups, and 
a broader range of surgical techniques.

Conclusion

This study demonstrated that both the IOMF and SS tech-
niques were effective in repairing perineal hernias in dogs. 
The SS method had the shortest surgical time and fewer 
postoperative complications than the TT and IOMF tech-
niques. It was also more successful than the TT procedure 
and caused fewer complications. In addition, the SS pro-
cedure provided a stronger connection to the external 
anal sphincter through the use of a Leader line linking the 
pelvic diaphragm to the fourth sacral vertebra and ischial 
bone. This technique was particularly beneficial in cases 
of pelvic muscle atrophy or recurrent hernias where other 
methods, such as IOMF, had failed. The shorter surgical 
time and reduced risk of infection associated with the SS 
technique suggest that it is a practical alternative for peri-
neal hernia repair in veterinary practice.
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