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Most neoplasms arising from the apocrine glands 
are malignant, with apocrine gland anal sac ade-

nocarcinoma (AGASACA) being the most common.1,2 
Other types of reported perianal neoplasia include 
sebaceous adenoma and adenocarcinoma, squamous 
cell carcinoma, malignant melanoma, mast cell tumor, 
epitheliotropic lymphoma, and hemangiosarcoma.1,2 
Although AGASACA is commonly treated surgically, 
other treatment modalities such as radiation therapy 
and chemotherapy are alternative primary or adju-
vant treatment options.3,4 Common nonneoplastic pa-
thologies of the anal sacs include anal sacculitis, anal 
sac impaction, and anal sac abscesses.5–7 Local treat-
ments such as manual expression, flushing of the anal 
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sacs, and instillation of antibiotics into the anal sac are 
the first line of treatment for these disease processes, 
but if recurrence continues, surgical excision of the 
anal sacs is recommended.6,7

Anal sacculectomy is a common surgical proce-
dure used for a variety of anal sac diseases ranging 
from infectious to neoplastic causes. Various surgical 
approaches have been described for anal sacculec-
tomy with the goal of removing the anal sac and its 
accompanying lesion. The traditional open approach 
allows for complete removal of the anal sac and its 
associated duct but has increased risk of contamina-
tion due to the incision into the anal sac exposing the 
internal lining and contents.8,9 In contrast, the tradi-
tional closed approach does not incise into the anal 
sac. Although this approach creates less contamina-
tion, the entire duct may not be excised.10,11 Compli-
cation rates for traditional closed anal sacculectomy 
range from 5% to 32%, while rates of up to 54% are 
reported for the traditional open approach.8,12–14 

Objective
The objective of this study was to report on the complication rate for monopolar electrosurgery in modified closed 
anal sacculectomy in dogs.

Methods
Medical records from January 2015 to June 2024 were retrospectively reviewed for the use of monopolar electro-
surgery in modified closed anal sacculectomy in dogs. Inclusion criteria consisted of a presurgical physical examina-
tion; all surgery, anesthesia, diagnostic imaging, and histopathology reports; postoperative recheck examination for 
incision status; and any postoperative complications. Two time points were evaluated: day 1 and the postoperative 
period (day 2 until the final incisional evaluation). 

Results
125 incisions were included. No intraoperative complications were reported. Fifteen percent of incisions on day 1 ex-
perienced postoperative complications (swelling and bruising), while 9% of incisions within the postoperative period 
experienced complications (incisional dehiscence and incisional discharge). No significant association was found be-
tween postoperative complications and the weight of the patient, presence of diarrhea, presence of neoplasia, size 
of anal sac lesion, or incomplete excision. Incomplete excision had a significant association with local recurrence. 

Conclusions
Most postoperative complications, such as swelling, bruising, and incisional discharge, were self-limiting. Incom-
plete excision significantly increased the odds of recurrence. Postoperative complication rates were similar to those 
in previous studies not utilizing total electrosurgical dissection. 

Clinical Relevance
Monopolar electrosurgery can be used for surgical approach and dissection in modified closed anal sacculectomy.

Keywords: anal sacculectomy, modified closed, complications, electrosurgery, neoplasia

Received March 11, 2025
Accepted June 12, 2025
Published online July 30, 2025

doi.org/10.2460/javma.25.03.0155

©AVMA

Brought to you by Evidensia Dyrehelse | Unauthenticated | Downloaded 12/05/25 09:06 AM UTC

mailto:kira.lin@vca.com
http://doi.org/10.2460/javma.25.03.0155


2	

The modified closed approach allows for complete 
removal of the anal sac, including the duct opening, 
without opening the anal sac.15 This may minimize 
the incidence of local recurrence,16 although it has 
yet to be proven.17 The modified closed approach 
has been shown to have low to moderate postopera-
tive complication rates reported from 6% to 42%,15–18 
which is comparable to the traditional closed ap-
proach.13 Short-term postoperative complications 
are similar between all 3 approaches and are gener-
ally self-limiting or medically managed.8,12–18 These 
include discharge, bruising, inflammation, excessive 
scooting, and incisional infection.8,12–18 Long-term 
complications include fecal incontinence, rectal fistu-
lation, anal stricture, and local recurrence, although 
the prevalence of these complications is low.8,12–18 

Cold steel encompasses sharp instruments that 
do not utilize heat or any other energy-based modali-
ties, such as scalpel blades. Cold steel is often used for 
the anal sacculectomy surgical approach, with elec-
trosurgery used to aid in hemostasis and dissection 
throughout the procedure. Electrosurgery converts 
electrical currents into thermal energy, which is utilized 
to both coagulate vessels and dissect away soft tissues 
throughout the surgical procedure.19 However, this pro-
cess could also increase the risk of thermal trauma to 
the surrounding soft tissues and inhibit healing.20 Elec-
trosurgery has been shown to reduce pain, inflamma-
tion, and improve hemostasis within incisions in recent 
human studies.21–23 Human postoperative complication 
rates for incisions made with cold steel were reported 
at 6% to 12% versus 4% to 15% for electrosurgery, with 
no significant difference.21–23 Similar results have also 
been shown in veterinary medicine when electrosur-
gery is used for abdominal laparotomy approaches.24 
No postoperative complications were reported for inci-
sions made with electrosurgery, and all incisions healed 
for both the cold steel and electrosurgical groups.24 
Previous veterinary studies have utilized electrosurgery 
for either the incisional approach18 or dissection15–17 for 
anal sacculectomy, but there are limited studies evalu-
ating the use of electrosurgery for both incisional ap-
proach and dissection.25,26 To our knowledge, there are 
no studies evaluating postoperative complication rates 
with the use of electrosurgery for both the approach 
and dissection in modified closed anal sacculectomy. 
The objective of this study was to report on the com-
plication rate for monopolar electrosurgery in modified 
closed anal sacculectomy in dogs.

Methods
Study design

This study utilized a retrospective cohort de-
sign to investigate postoperative incisional compli-
cations occurring in dogs undergoing unilateral or 
bilateral anal sacculectomy utilizing electrosurgery 
at the VCA West Coast Animal Specialty and Emer-
gency Animal Hospital (VCA WC). Medical records 
from VCA WC between January 1, 2015, and July 20, 
2024, were reviewed for unilateral or bilateral anal 
sacculectomy. The unit of this study was each indi-
vidual incision and postoperative observations re-
lated to the individual incision, not the dog. 

Eligibility criteria
Only dogs were included in this study. Inclusion 

criteria consisted of a complete presurgical physical 
examination, complete medical records (including all 
surgery, anesthesia, diagnostic imaging, and histopa-
thology reports), postoperative recheck examination 
for incision status, and any postoperative complica-
tions. Dogs were excluded if surgery was performed 
by a locum surgeon at the study clinic or medical re-
cords were incomplete or unavailable for review. 

Data collection
Demographic data of age, sex, breed, and weight 

were recorded. Medical records were reviewed, and 
the diagnosis prior to surgery, histopathologic di-
agnosis and surgical margins, use of perioperative 
and postoperative antibiotics, occurrence of periop-
erative or postoperative complications, and any local 
recurrence were documented. Surgical margins were 
not evaluated beyond complete versus incomplete 
as reported on the histopathology report. The size of 
neoplastic lesions were reported on the basis of CT 
scan or ultrasonography. If lesion size was unavail-
able on diagnostic imaging, it was recorded on the 
basis of a rectal examination, as anal sac lesion size 
has been shown to be comparable between the 2 
modalities.27 A postoperative complication was de-
fined as any deviation from the normal postoperative 
course.28 If postoperative complications occurred, a 
description of the complication was documented as 
well as the treatment plan. Postoperative compli-
cations were graded on the basis of the Accordion 
Severity Grading System of Surgical Complications 
(ASGS) by Strasberg et al,28 from grade 1, mild com-
plications that required a minor procedure, to grade 
4, resulting in postoperative death. Postoperative 
complications were also graded by the Veterinary 
Cooperative Oncology Group Common Terminology 
Criteria for Adverse Events (VCOG) by LeBlanc et 
al,29 from grade 1, asymptomatic or mild symptoms 
with no intervention indicated, to grade 4, either eu-
thanasia or natural death. 

Surgical procedure
Anal sacculectomy was performed by use of the 

modified closed approach as previously described 
by Chen et al.15 All incisions and dissection were per-
formed with monopolar electrosurgery (Force TriV-
erse; Medtronic). Both coagulation and cut settings 
were set at 15 W. A traditional 3.5-mm cautery tip was 
used throughout the entire procedure. A sterile gauze 
was lubricated and placed within the rectum during 
surgical preparation, prior to sterile preparation in 
the operating room. The entire procedure is depicted 
pictorially in Figure 1. A closed mosquito hemostat 
was placed within the anal sac opening to identify the 
anal sac, and an incision was made through the skin, 
along the length of the anal sac. The hemostat was 
then removed from the anal sac and replaced with a 
new hemostat to clamp along the previously made 
incision along the anal duct opening. A circular inci-
sion was made around the opening of the anal duct. 
The surrounding subcutaneous tissues were carefully 

Brought to you by Evidensia Dyrehelse | Unauthenticated | Downloaded 12/05/25 09:06 AM UTC



		  3

dissected away. Dissection was performed along the 
anal sac to avoid perforation into the rectum. The anal 
duct, anal sac, and associated lesion were marginally 
excised. The site was lavaged with sterile saline, and 
gloves and instruments were changed. The external 
anal sphincter was apposed, if feasible, and the sub-
cutaneous layer was closed with either 3-0 poligle-
caprone 25 (Monocryl) or 3-0 polydioxanone (PDS) 
in a simple continuous pattern. The subcuticular layer 
was closed with 3-0 poliglecaprone 25 (Monocryl) in 
a continuous intradermal pattern. The skin was closed 
with 3-0 poliglecaprone 25 (Monocryl) in a simple 
interrupted pattern. The majority of incisions were 
closed with 3-0 poliglecaprone 25 (Monocryl) for all 
layers. The gauze was removed from the rectum, and a 
rectal examination was performed to evaluate for any 
rectal perforations. All surgeries were performed by 
a board-certified surgeon or board-certified surgeon 
with American College of Veterinary Surgeons fel-
lowship status in surgical oncology. All dogs received 
perioperative antibiotics of cefazolin at 22 mg/kg or 
ampicillin-sulbactam (Unasyn) at 30 mg/kg IV every 
90 minutes during the surgical procedure.

Follow-up period
A 2-week course of oral antibiotics was pre-

scribed postoperatively for all dogs, consisting of ei-
ther amoxicillin–clavulanic acid (Clavamox) at 13.75 
mg/kg twice daily, marbofloxacin at 5 mg/kg once 
daily, or cefpodoxime at 10 mg/kg once daily. Oral 
analgesic medications consisted of gabapentin at 3 
to 10 mg/kg twice to 3 times daily for 5 to 7 days and 
an NSAID (either carprofen, 2.2 mg/kg twice daily, 
or meloxicam, 0.1 mg/kg once daily), if clinically ap-
plicable, for 3 to 5 days. Clients were instructed to 
wear gloves and apply zinc oxide cream (Desitin) to 
the incision 3 to 4 times daily. If fecal contamination 
occurred, clients were instructed to gently blot the 
incision with a clean paper towel. An Elizabethan col-
lar was instructed to be worn at all times during the 
postoperative recovery period. If postoperative diar-
rhea was present, it was treated with a short course 
of metronidazole at 10 mg/kg, PO, twice daily for 5 
to 7 days. For the purposes of this study, 2 types of 
follow-up times were investigated: (1) day 1 and (2) 
the postoperative period. Day 1 follow-up occurred 
the day following the surgical procedure. The post-
operative period encompassed the days occurring 

Figure 1—Surgical procedure for modified closed approach to anal sacculectomy with the use of monopolar electro-
cautery dissection in a dog. A—Closed mosquito hemostats are placed within the anal duct to identify the anal sac. 
B—A linear incision is made through the skin along the anal sac. C—A circular incision is made around the opening 
of the anal duct. D—The external anal sphincter and subcutaneous tissues are dissected away. E—The anal sac, mass, 
and duct are marginally excised. F—The external anal sphincter and subcutaneous tissue layer are closed with 3-0 
poliglecaprone 25 (Monocryl) or 3-0 polydioxanone (PDS) in a simple continuous pattern. The subcuticular layer 
is closed with 3-0 poliglecaprone 25 (Monocryl) in a continuous intradermal pattern. The skin is closed with 3-0 
poliglecaprone 25 (Monocryl) in a simple interrupted pattern.
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after day 1 and until the last day of postoperative 
follow-up. All clients received a follow-up phone call 
within 3 to 7 days postoperatively and were sched-
uled for an incisional evaluation as close to 14 to 
21 days postoperatively as possible. The dog was 
scheduled for reevaluation sooner if any concerns 
were mentioned at the follow-up phone call.

Statistical analysis
Age, sex, breed, and weight of dogs were analyzed 

descriptively and reported. Mean, median, IQR (inter-
quartile range), and range of age and weight were 
reported. The frequencies and proportions of spayed 
and intact females and castrated and intact males 
were reported. The number of neoplastic and nonneo-
plastic conditions was reported. Neoplastic conditions 
were further subdivided into AGASACA versus non- 
AGASACA. The median maximal diameter of neoplas-
tic lesions, number of incisions with local recurrence, 
and histopathologic diagnosis and surgical margins 
were reported. Associations between excision sta-
tus and local recurrence were examined with logistic 
regression. The number and type of postoperative 
complications, time of occurrence, and any indicated 
treatments were recorded. The most common compli-
cations were reported on the basis of frequency. The 
complication grades at the postoperative examina-
tion were provided. The effects of maximal diameters 
of anal sac lesions on incisional complications were 
investigated. Lesions were considered large if their 
maximal diameter was > 5 cm. Lesions were consid-
ered small if their maximal diameter was ≤ 5 cm. The 
Fisher exact test was used to determine associations 
between postoperative complications and incisions 
between dogs above and below 15 kg, the presence 
of pre- and postoperative diarrhea, the presence of 
neoplasia, and excision status of neoplastic lesions. 
R statistical software, version 4.4.1 (The R Project for 
Statistical Computing), was used to perform all statis-
tical analyses and 95% CIs.30

Results
Demographics

A total of 125 incisions (113 dogs) were en-
rolled. Twelve dogs had bilateral surgeries. The 
mean and median ages of enrolled dogs were 10.5 
and 10.4 years (IQR, 9.4 to 12.4 years; range, 3.5 to 
16.1 years). The distribution of sex and intact status 
for enrolled dogs is shown in Table 1. The most fre-
quently enrolled dog breed was mixed breed. Mixed-
breed dogs (n = 29), Labrador Retrievers (15), and 
Golden Retrievers (10) were the only breeds with 

10 or more dogs enrolled. The mean and median 
weights of enrolled dogs were both 22.6 kg (IQR, 
9.77 to 32.8 kg; range, 4.44 to 50 kg).

Surgical and antibiotic protocols
Seventy-five percent of incisions were closed with 

poliglecaprone 25 (Monocryl) for all layers, and 25% 
were closed with polydioxanone (PDS) for the deep 
subcutaneous layer and poliglecaprone 25 (Monocryl) 
for the subcuticular and skin layers. One hundred 
percent of incisions received perioperative antibiot-
ics, with 1% receiving ampicillin-sulbactam and 99% 
receiving cefazolin. At discharge, 64 incisions (51%) 
were prescribed with marbofloxacin, 49 incisions 
(39%) were discharged with amoxicillin–clavulanic 
acid, and 12 incisions (10%) with cefpodoxime.

Histopathologic diagnoses
The most common histopathologic diagno-

sis was neoplasia (n = 109), specifically AGASACA 
(100). Other neoplastic diagnoses were hemangio-
sarcoma of the dermis involving the anal sac (n = 1), 
high-grade perianal carcinoma (1), mast cell tumor 
(2), melanoma (1), and perianal adenoma overlying 
the anal sac (4). The median maximal diameter of 
AGASACAs was 1.5 cm (IQR, 0.9 to 2.95 cm; range, 
0.2 to 7.3 cm). The median maximal diameter of all 
anal sac neoplastic lesions was 1.5 cm (IQR, 0.8 to 
2.75 cm; range, 0.2 to 7.3 cm). Nonneoplastic lesions 
(n = 16) included impaction (11), anal sacculitis (4), 
and a granulomatous cyst (1). 

Local recurrence
Among 100 incisions treating AGASACA, 15 

were incomplete excisions. Of these, 4 (27%) experi-
enced recurrence. Of the 85 incisions with complete 
excisions, 5 (6%) experienced recurrence. A signifi-
cant association between local recurrence and ex-
cision status was detected (OR, 5.82; P = .02). The 
median time to detection of local recurrence was 343 
days (IQR, 343 to 397 days; range, 25 to 960 days).

Day 1 incisional complications
No dogs experienced intraoperative surgical 

complications. Postoperative complications occurred 
in 19 incisions (15%) at day 1, with swelling (n = 14), 
bruising (8), and erythema (5) being the most com-
mon. Incisional discharge was not observed in any of 
the dogs on day 1.

Table 1—Numbers and percentages of incisions (n = 125) grouped by patient sex and neuter status for 113 dogs 
undergoing unilateral (101) or bilateral (12) modified closed anal sacculectomies via monopolar electrosurgery 
between January 2015 and June 2024.

Sex and neuter status	 No. (%) of incisions		  No. (%) of incisions	  
(No. of incisions)	 with complications	 95% CI	 without complications	 95% CI

Spayed females (37)	 2 (11)	 2–35 	 35 (33)	 24–43
Castrated males (83)	 17 (89)	 66–98	 66 (62)	 52–71
Intact females (0)	 0 (0)	 0–21	 0 (0)	 0–4
Intact males (5)	 0 (0)	 0–21	 5 (5)	 2–11
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Incisional complications at postoperative  
examination

The median length of the total postoperative period 
was 15 days (IQR, 14.5 to 17 days; range, 10 to 30 days). 
The median day of first detection of complications was 
day 4 (IQR, 2.5 to 7 days; range, 2 to 8 days). Complica-
tions were detected for 11 incisions (9%) on postoperative 
examination. By use of the ASGS scale,25 8 incisions had 
grades above zero. Four incisions were grade 1, 1 incision 
was grade 2, and 3 incisions were grade 3 (Supplemen-
tary Table S1). By use of the VCOG scale,26 3 incisions 
were grade 1, 5 incisions were grade 2, and 3 incisions 
were grade 3. Eight of these incisions required treatment 
for incisional dehiscence, with 3 incisions (all grade 3) re-
quiring surgical revision of the incision. One incision had 
dehiscence at the proximal and distal ends of the incision. 
The dog was sedated and had additional skin sutures 
placed. Another incisional dehiscence was suspected 
to be secondary to trauma due to excessive scooting at 
home. All external skin sutures were absent, and super-
ficial incisional dehiscence was present along the entire 
incision. The dog was sedated and had additional skin su-
tures placed. The third incision dehisced through the skin 
and subcutaneous tissues. The dog was sedated and had 
additional interrupted sutures placed within the subcuta-
neous layer and skin. The other 5 incisions were treated 
with oral antibiotics and/or topical therapies and healed 
by second intention. Two incisions were originally pre-
scribed cefpodoxime postoperatively and were switched 
to amoxicillin–clavulanic acid at 13.75 mg/kg twice daily 
for 2 weeks. One incision healed after the client was in-
structed to gently flush the dehisced region with warm 
water 3 times daily at home and continue standard post-
operative care. Two incisions healed by second intention 
with no additional therapies indicated. No cultures were 
obtained for any suspected incisional infections, as clients 
declined this diagnostic when offered. Only one of the 
incisions that required treatment for dehiscence experi-
enced postoperative diarrhea. The most common types 
of postoperative complications were dehiscence (n = 8), 
incisional discharge (4), transient fecal incontinence (3), 
scooting (2), erythema (1), and bruising (1). 

Anal sac lesion size and postoperative complications
One hundred fourteen incisions treated neoplastic 

anal sac lesions. Maximal diameters of anal sac lesions 
were collected from imaging reports for 108 incisions. 
One lesion was a primary re-excision of a previous anal 
sacculectomy scar, so no diameter was recorded. Four 

incisions (50%) treated large (> 5-cm maximal diameter) 
anal sac lesions and had incisional complications on day 1 
compared to 11 incisions (11%) that treated small (≤ 5-cm 
maximal diameter) anal sac lesions. Large anal sac lesions 
were associated with complications on day 1 (P = .02). No 
significant associations were found between anal sac le-
sion size and day 1 postoperative complications (P = .72).

Eight incisions (8%) treated large anal sac lesions, none 
of which experienced incisional complications upon post-
operative examination. Ninety-eight incisions (96%) treated 
small lesions, 4 (4%) of which had incisional complications 
upon postoperative examination. No significant associa-
tions between anal sac lesion size and incisional complica-
tions were found within the postoperative period (P = .36).

Weight and postoperative complications
Eighty incisions were performed in dogs that 

weighed > 15 kg, and 45 incisions were performed in 
dogs that weighed ≤ 15 kg. Day 1 complications were 
found in 14 incisions (80%) in dogs that weighed > 15 
kg and 5 incisions (11%) in dogs that weighed ≤ 15 kg. 
Within the postoperative period, 4 incisions (5%) in dogs 
weighing > 15 kg and 1 incision (2%) in dogs weighing 
≤ 15 kg had postoperative complications. No significant 
associations were found between weight and postop-
erative complications (P = .65).

Diarrhea and postoperative incisional status
Nine incisions (7%) were in dogs that had preopera-

tive diarrhea; none had postoperative complications. Of 
the 116 incisions (93%) in dogs that did not have preop-
erative diarrhea, 11 incisions (9%) had complications. No 
associations between preoperative diarrhea and post-
operative complications were found (P > .99). Thirty-six 
incisions (29%) were in dogs that had postoperative diar-
rhea; of these, 5 incisions (14%) had postoperative com-
plications. Eighty-nine incisions (86%) were in dogs that 
did not have postoperative diarrhea; of these, 6 (7%) had 
postoperative complications. No significant associations 
between pre- or postoperative diarrhea and postopera-
tive complications were found (P = .29). 

Postoperative complications and neoplasia
Among 109 incisions that treated neoplasia, 16 

(15%) were incompletely excised (Table 2). No as-
sociation between postoperative complications and 
incomplete excision (P > .99) or between postopera-
tive complications and the presence of neoplasia (P 
= .36) was detected (Table 3).

Table 2—Postoperative complications versus neoplasia excision status in 109 monopolar cautery dissection inci-
sions via a modified closed anal sacculectomy technique. No significant difference was found (P > .99).
	 No. (%) of incomplete excisions	 95% CI	 No. (%) of complete excisions	 95% CI

Complications (n = 11)	 1 (6)	 0–32	 10 (11)	 6–19
No complications (n = 98)	 15 (94)	 68–100	 83 (89)	 91–94

Table 3—Postoperative complications for neoplastic and nonneoplastic lesions in 125 monopolar cautery dissec-
tion incisions via a modified closed anal sacculectomy technique. No significant difference was found (P = .36).

	 No. (%) with complications	 95% CI	 No. (%) without complications	 95% CI

Neoplasia (n = 109)	 11 (100)	 68–100	 98 (86)	 78–92
Nonneoplasia (n = 16)	 0 (0)	 0–32	 16 (14)	 8–22
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Discussion
A total of 125 incisions and dissections were 

performed with the use of electrosurgery. Thirty-two 
experienced postoperative complications: 15% at day 
1 and 9% during the postoperative period. Previous 
studies15–18 evaluating the modified closed approach 
to anal sacculectomy have reported postoperative 
complication rates of 6% to 42%. Our cohort’s com-
plication rate was similar to previously reported 
complication rates, although different postopera-
tive complication grading schemes were utilized 
between studies. Within this study, 2 postopera-
tive grading schemes were used: the ASGS scale28 
to allow comparison to previous anal sacculectomy 
studies, and the VCOG scale29 to allow comparison 
to future oncologic investigative studies. Both scales 
have similar grading schemes, but grade 1 within the 
ASGS scale28 requires a minor procedure to address 
the postoperative complication, while the VCOG 
scale29 does not. Thus, postoperative complication 
grades were generally higher with the VCOG scale.29 
Postoperative complication rates for other surgical 
approaches to anal sacculectomy have ranged from 
15% to 36%,12–14,31 with lower complication rates re-
ported for traditional closed approaches than for 
traditional open approaches.8 Further prospective 
studies are warranted to determine the direct com-
parison of postoperative complications between the 
different approaches.

Electrosurgery may minimize the occurrence of 
swelling, bruising, and erythema during the postop-
erative period due to the rapid sealing of lymphat-
ics and blood vessels.21–24 These complications were 
detected most frequently at day 1 in this study but 
were minimally detected during the postoperative pe-
riod, suggesting low rates of complications. However, 
electrosurgery is used cautiously for incisions due to 
the concern that thermal energy may increase the risk 
of devitalized tissue, increasing the risk of infection 
and delayed wound healing.20 A study by Meakin et 
al24 evaluated the use of electrosurgery for abdomi-
nal incisions in dogs and reported normal healing for 
all incisions and no complications. In contrast, a study 
by Scott et al20 found that although electrosurgical 
incisions improved erythema and hemostasis, histo-
logic evaluation revealed larger wounds compared 
to cold steel. However, the incisions were only evalu-
ated at 7 days postoperatively and complete wound 
healing was not evaluated.20 These findings suggest 
that electrosurgical incisions may cause greater histo-
logic changes compared to cold steel, but this result 
may not represent gross healing. Further research is 
needed to fully assess the use of electrosurgery and 
its influence on incisional healing.

Studies utilizing cold steel for incisional approach 
reported mild postoperative complications between 
6% and 32%.15–17 In a study by Davey et al,16 the most 
commonly reported complication was dehiscence 
(23%). Dehiscence was subdivided into healing by 
second intention (19%) and surgical revision (4%). 
Our cohort had a similar rate of dehiscence (6%). 
A study by Fontes et al17 reported a postoperative 
complication rate of 14%, with dehiscence requiring 

open wound management being the most common. 
A study by Davis et al18 investigated nonneoplastic 
anal sac disease and utilized electrosurgery for inci-
sion and cold steel for dissection. The authors of that 
study reported a postoperative complication rate of 
42%, which is higher than the present study’s postop-
erative complication rate of 9%.18 This higher postop-
erative complication rate may be due to a higher in-
cidence of excessive scooting during the postopera-
tive period (14%) and inflammatory conditions of the 
anal sac lesions. Anal sacculitis accounted for 62% 
of the lesions and anal sac abscessation accounted 
for 22%. Nonneoplastic anal sac lesions were a much 
smaller proportion of this study’s cohort (13%), limit-
ing direct comparisons. 

For large AGASACAs in dogs, a postoperative 
complication rate of 36% has been reported, with 
transient fecal incontinence and diarrhea being the 
most common.12 Within this study’s cohort, there 
were 8 incisions with large neoplastic lesions, all 
diagnosed as AGASACA on histopathology. Four of 
these incisions experienced postoperative complica-
tions on day 1 (swelling and bruising), but these self-
resolved and had no further complications within 
the postoperative period. Electrosurgery may help 
reduce these complications, as it has been shown to 
minimize blood loss, which may have pronounced 
effects in large tumors with highly vascularized tu-
mor beds.32 It has been reported that removal of > 
50% of the external anal sphincter can cause perma-
nent fecal incontinence.12 However, permanent fe-
cal incontinence is reported to be rare,8,12–14,31 with 
transient fecal incontinence reported between 2% 
and 15%.12–15,31 Within this cohort, 3 incisions (2%) 
treating small anal sac lesions reported transient fe-
cal incontinence, all of which resolved by incisional 
examination. The exact duration of fecal inconti-
nence was not recorded within the medical records. 
A study by Griffin et al12 evaluating the removal of 
large AGASACAs reported that 14% of their cohort 
had transient fecal incontinence postoperatively; 
none reported permanent fecal incontinence. For 
our incisions that treated large anal sac lesions, none 
reported transient or permanent fecal incontinence. 
A previous study33 evaluating bilateral anal sacculec-
tomy reported only 1 out of 35 dogs with transient 
fecal incontinence. Within that study, all postopera-
tive complications were self-limiting and reported 
at 54%, with swelling at the surgical site and loose 
stools being the most commonly reported complica-
tions. Charlesworth et al13 found that bilateral anal 
sacculectomy may damage a greater proportion of 
the anal sphincter and increase the risk of transient 
fecal incontinence, especially in dogs weighing < 15 
kg due to the closer proximity of the caudal rectal 
nerve to the anal sacs and/or the greater proportion 
of the anal sphincter that is dissected.13 Within our 
cohort, 12 dogs had bilateral anal sacculectomy per-
formed but there was only 1 report of transient fecal 
incontinence from a dog weighing < 15 kg. The most 
commonly reported day 1 complication was bruising 
and swelling. Within the postoperative period, 1 in-
cision dehisced each in 2 different dogs. In one dog, 
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the incision healed by second intention with no ad-
ditional therapies, and the other dog was switched 
to amoxicillin–clavulanic acid and the incision healed 
by second intention. This supports the rarity of per-
manent fecal incontinence following the excisions of 
large or bilateral anal sac lesions. However, the prev-
alence of large or bilateral anal sac lesions was low in 
this study, which may limit broad conclusions. 

The presence of neoplasia can alter wound heal-
ing,34,35 but no association was found within this study. 
Furthermore, our cohort found a recurrence rate of 9%, 
with incomplete excision being significantly more likely 
to develop recurrence. Only 2 incisions that developed 
local recurrence had a large anal sac lesion, but surgical 
excisions were complete. Dogs with more aggressive 
disease may inherently make complete excision diffi-
cult, thus making recurrence more likely, although this 
study did not evaluate histopathology reports for how 
narrow the surgical margins were or the presence of 
angiolymphatic invasion. The local recurrence rate of 
AGASACA has been reported at 5% to 39%.12,14,17,31,36 
Previous studies15,16 evaluating the use of the modi-
fied closed approach have reported a generally lower 
local recurrence rate of 2% to 13%. Although, a recent 
study17 reported a higher local recurrence rate of 23% 
and found no difference in local recurrence when com-
paring the traditional closed approach to the modi-
fied closed approach. The median time to detection 
of local recurrence in this study was 343 days, which 
was comparable to the reported range of 90 to 786 
days.12,14,17,31,36 Further studies are warranted to evalu-
ate the impact of electrosurgery on local recurrence. 

The presence of diarrhea, preoperatively or 
postoperatively, showed no association with postop-
erative complications. Due to the intimate associa-
tion of the perianal incision and fecal material, diar-
rhea is a significant risk for incisional infection. All 
patients were prescribed postoperative antibiotics 
and directed to apply zinc oxide paste (Desitin) to 
the incision during the postoperative period, which 
may have minimized the risk of infection by minimiz-
ing the bacterial load exposed to the incision. Due 
to the clean-contaminated nature of the surgery, 
perioperative antibiotics are recommended for all 
patients; however, previous studies37,38 have shown 
that postoperative antibiotics may not be indicated 
for all clean-contaminated surgeries. Decisions on 
their use should be determined on signs of concur-
rent infection (such as pyoderma at the time of sur-
gery) or patient comorbidities.37,38 Another limita-
tion of this study was that antibiotics were changed 
without culture and sensitivity testing. This process 
does not align with current antimicrobial steward-
ship guidelines,39 as the use of higher-generation an-
tibiotics (such as Clavamox and enrofloxacin) should 
only be used on the basis of culture and sensitivity 
results. Furthermore, postoperative diarrhea was 
treated with a short course of metronidazole. Recent 
guidelines no longer recommend the use of metroni-
dazole as a first-line treatment option for acute diar-
rhea due to concerns for gastrointestinal dysbiosis 
and antibiotic stewardship.39,40 First-line treatments 
include probiotics and diet modification.40 Although 

diarrhea was not shown to have any association with 
postoperative complications, it is still recommended 
to promptly treat diarrhea to minimize the risk of 
surgical site infection.

This study had several additional limitations. The 
retrospective nature of the study relied on medical 
records, which lacked standardization between evalu-
ators and clinics. This limitation was mitigated by en-
suring that dogs with postoperative complications 
were evaluated at the study hospital and excluding 
dogs that were lost to follow-up from the study. Sur-
geries were also performed by 2 surgeons from a sin-
gle veterinary hospital, so generalizations to the larger 
population may be limited. Another limitation was the 
wide range of follow-up (14 to 2,278 days) for dogs 
when we evaluated for local recurrence of AGASACA. 
Restaging (thoracic radiographs, abdominal ultra-
sound, physical examination, and rectal examination) 
was recommended for all patients every 3 to 4 months 
for 18 months and then every 6 months following but 
was largely reliant on client compliance, so local recur-
rence may be underestimated. The use of adjunctive 
therapies and its influence of local recurrence was be-
yond the scope of this study. Antibiotic use may have 
also influenced postoperative complications. Direct 
comparison of the complication rates of electrosur-
gery versus cold steel was beyond the scope of this 
study, but further clinical studies are warranted. How-
ever, this study was a first step toward exploring the 
complications and risk factors of using electrosurgery 
when performing anal sacculectomy.

In conclusion, the use of monopolar electrosurgery 
for both incision and dissection did not alter the rate of 
postoperative complications when anal sacculectomy was 
performed with the use of the modified closed approach. 
The weight of the dog, presence of diarrhea, presence of 
neoplasia, size of neoplastic anal sac lesions, and excision 
status were not associated with postoperative complica-
tions. All incisions healed without major complications, 
and most postoperative complications were self-limiting 
or only required medical management. Local recurrence 
rates of AGASACA were comparable to those of previous 
studies evaluating the modified closed approach to anal 
sacculectomy. Therefore, the use of electrosurgery can 
be considered for incision and dissection in the modified 
closed approach for anal sacculectomy.
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