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A B S T R A C T
This study compared prescrotal and scrotal castration techniques in dogs with respect to operative time and early 
postoperative wound outcomes. Sixty clinically healthy male dogs (1–3 years) were randomly allocated to prescrotal 
(n=30) or scrotal (n=30) castration. Operative time was recorded, and surgical sites were evaluated on postoperative 
days 3, 7 and 14 for oedema, exudation and suture integrity using predefined ordinal scoring criteria. Operative time 
was significantly shorter in the scrotal group than in the prescrotal group (P<0.001). In contrast, early postoperative 
inflammatory scores were higher following scrotal castration. On day 3, oedema and exudation scores were greater 
in the scrotal group than in the prescrotal group (both P<0.001), and these differences remained significant on days 
7 and 14 (oedema: P<0.001 and P=0.003; exudation: P<0.001 and P=0.011, respectively). Suture integrity on day 
3 also differed between groups (P<0.001). By day 14, complete clinical wound healing was observed in all dogs. In 
summary, scrotal castration offers a markedly shorter operative time, whereas prescrotal castration is associated 
with lower early postoperative inflammatory signs. These findings suggest that incision location may predominantly 
influence the early inflammatory phase rather than the short-term healing outcome, and they may support clinical 
decision-making when balancing procedural efficiency against early postoperative tissue response.
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Köpeklerde Preskrotal ve Skrotal Kastrasyon Sonrası Erken İyileşme ve 
Komplikasyonların Değerlendirilmesi

Ö Z E T
Bu çalışma, köpeklerde preskrotal ve skrotal kastrasyon tekniklerini operasyon süresi ve erken dönem postoperatif 
yara bulguları açısından karşılaştırmak amacıyla yürütülmüştür. Yaşları 1–3 yıl arasında değişen, klinik olarak sağlıklı 
60 erkek köpek rastgele olarak preskrotal (n=30) ve skrotal (n=30) kastrasyon gruplarına ayrılmıştır. Operasyon süresi 
kaydedilmiş ve cerrahi alanlar postoperatif 3., 7. ve 14. günlerde ödem, eksudasyon ve sütür bütünlüğü açısından 
önceden tanımlanmış ordinal skorlama kriterleri kullanılarak değerlendirilmiştir. Skrotal grupta operasyon süresi pre-
skrotal gruba kıyasla anlamlı derecede daha kısa bulunmuştur (P<0,001). Buna karşılık, erken postoperatif dönemde 
inflamatuvar bulgular skrotal kastrasyon sonrasında daha belirgin olarak saptanmıştır. Postoperatif 3. günde skro-
tal grupta ödem ve eksudasyon skorları preskrotal gruba göre daha yüksek bulunmuş (her ikisi için P<0,001) ve bu 
farklılıklar 7. ve 14. günlerde de anlamlılığını korumuştur (ödem: sırasıyla P<0,001 ve P=0,003; eksudasyon: sırasıyla 
P<0,001 ve P=0,011). Ayrıca 3. gündeki sütür bütünlüğü de gruplar arasında anlamlı farklılık göstermiştir (P<0,001). 
Ondördüncü günde tüm köpeklerde klinik olarak tam yara iyileşmesi gözlenmiştir. Özetle, skrotal kastrasyon belirgin 
derecede daha kısa bir operasyon süresi sağlarken, preskrotal kastrasyon erken postoperatif inflamatuvar bulguların 
daha düşük olmasıyla ilişkilidir. Bu bulgular, insizyon lokalizasyonunun esas olarak erken inflamatuvar fazı etkilediğini, 
kısa dönem iyileşme sonucunu ise belirleyici ölçüde etkilemediğini düşündürmekte olup; klinisyenlerin prosedürel 
verimlilik ile erken postoperatif doku yanıtı arasındaki dengeyi gözeterek cerrahi teknik seçimine katkı sağlayabilir.
Anahtar Kelimeler: Kastrasyon, köpek, yara iyileşmesi
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Introduction

Castration is among the most frequently performed sur-
gical procedures in male dogs and remains a cornerstone 
of population control and preventive veterinary care. The 
surgical approach selected can influence both procedur-
al efficiency and the nature of early postoperative tissue 
responses. The two principal techniques, prescrotal and 
scrotal castration, each present distinct advantages and 
limitations with respect to operative time, wound heal-
ing, and postoperative comfort (MacPhail, 2013; Hamil-
ton et al., 2014; Van Goethem, 2016).

Available evidence suggests that, within the first 24 
hours after surgery, scrotal incisions perform at least no 
worse than prescrotal incisions and may be associated 
with a reduction in mean operative time. However, ro-
bust comparative data extending beyond the immedi-
ate postoperative period, particularly beyond the first 
postoperative week, remain limited (Brunn, 2022). Large 
shelter-based cohorts and programmatic guidelines fur-
ther indicate that both approaches are generally asso-
ciated with low overall complication rates when strict 
aseptic technique, standardized perioperative care, and 
appropriate analgesia are applied. These sources em-
phasize that technique selection should be guided by 
patient conformation, surgeon experience, and the clin-
ical setting rather than incision site alone (Kreisler et al., 
2018; Romagnoli et al., 2024; ASPCA, 2025).

Conversely, clinical series and surgical textbooks note 
that incision placement within the dependent and highly 
mobile scrotum may predispose to postoperative swell-
ing, bruising, and local discomfort, whereas prescrotal 
placement may mitigate early oedema and yield more fa-
vorable cosmetic healing when meticulous haemostasis 
and tension control are achieved (MacPhail, 2013; Ham-
ilton et al., 2014). In parallel with contemporary efforts 
to minimize tissue handling and suture burden, modern 
refinements such as sutureless or reduced-manipulation 
techniques have been associated with low early compli-
cation rates while preserving procedural efficiency (Mill-
er et al., 2018; Kim and Jeong, 2020).

Despite these observations, direct prospective compari-
sons that extend beyond the first few postoperative days 
and systematically assess early inflammatory wound 
changes using standardized clinical parameters remain 
scarce. In particular, there is a lack of controlled studies 
evaluating whether short-term differences in oedema, 
exudation, and suture-related irritation persist through 
the early healing phase and how these differences relate 
to operative time under routine clinical conditions.

Therefore, the objective of the present study was to 
compare prescrotal and scrotal castration techniques in 
dogs with respect to operative time and early postoper-
ative wound outcomes over a 14-day follow-up period. 
We hypothesized that scrotal castration would result in 
a shorter operative time, whereas prescrotal castration 
would be associated with lower early postoperative in-
flammatory signs, without a clinically relevant difference 

in short-term wound healing by the end of the follow-up 
period.

Materials and Methods

This randomized controlled study included 60 clinically 
healthy, mixed-breed male dogs aged 1–3 years. Dogs 
were allocated in a 1:1 ratio to prescrotal castration (n = 
30) or scrotal castration (n = 30). Written informed con-
sent was obtained from all owners prior to enrolment. The 
study protocol was approved by the Aydın Adnan Men-
deres University Institutional Animal Experiments Local 
Ethics Committee (Approval No. 64583101/2025/157; 
06 November 2025), and all procedures were conducted 
in accordance with applicable national and international 
animal welfare guidelines.

Dogs were considered clinically healthy based on a stan-
dardized preoperative physical examination, including 
general attitude and body condition, rectal temperature, 
auscultation of the heart and lungs, and mucous mem-
brane assessment/capillary refill time.

Group allocation was performed using a predefined 
computer-generated randomization list prepared prior 
to enrolment (1:1 allocation). All surgical procedures 
were performed by the same surgeon under standard-
ized aseptic conditions. Postoperative clinical evalua-
tions were performed by a single veterinarian according 
to a predefined assessment protocol.

Anaesthesia Protocol

Dogs were premedicated with xylazine hydrochloride 
(Rompun® 2%, Elanco Animal Health, USA) at 1–2 mg/kg 
intramuscularly. Approximately 10 minutes later, anaes-
thetic induction was achieved with ketamine (Ketasol® 
10%, Interhas, Türkiye) at 5–10 mg/kg. The xylazine–ket-
amine combination has been reported as a safe and ef-
fective protocol in dogs when used appropriately (Silva 
et al., 2020). Dogs were not intubated and were allowed 
to breathe spontaneously; supplemental oxygen was not 
routinely administered. Intraoperative monitoring and 
supportive care were provided in accordance with the 
routine institutional anaesthesia and perioperative mon-
itoring protocol to maintain clinically stable parameters 
throughout the procedure. Apnoea requiring rescue in-
tervention was not observed.

Surgical Technique

Hair removal was performed using electric clippers (no 
razor shaving) immediately prior to antiseptic prepara-
tion. The surgical field was prepared using 0.05% chlor-
hexidine gluconate solution (Hibitanol®, Kimpa, Türkiye) 
for antisepsis. Dogs were positioned in dorsal recumben-
cy in both groups.

Prescrotal Approach;

A 2–3 cm skin incision was made on the ventral midline 
immediately cranial to the scrotum. Subcutaneous tis-
sues were bluntly dissected to access the spermatic cord 
structures, and each testis was exteriorized sequentially. 
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Each spermatic cord was ligated using a double ligature 
technique with polyglactin 910 (Vicryl®, USP 2-0; Ethicon, 
Johnson & Johnson, USA), followed by transection and 
removal of the testes. Haemostasis was achieved primar-
ily by ligation and verified prior to closure. The skin was 
closed with a simple interrupted pattern using polygla-
ctin 910. The number of skin sutures placed at closure 
was recorded for each dog to allow standardized fol-
low-up assessment of suture status.

Scrotal Approach;

A single 2–3 cm incision was made along the ventral mid-
line of the scrotum, centred between the two testes. The 
incision was placed between the testes with care to avoid 
unnecessary disruption of the intertesticular septum. Af-
ter skin incision, the tunica dartos was bluntly dissect-
ed to access the closed vaginal tunic. Both testes were 
exteriorized sequentially through the same incision, and 
the procedure was performed as a closed technique with 
preservation of the parietal tunica vaginalis. Each sper-
matic cord was ligated using a double ligature technique 
with polyglactin 910, followed by transection and remov-
al of the testes. Haemostasis was achieved primarily by 
ligation and verified prior to closure. The skin was closed 
with a simple interrupted pattern using polyglactin 910. 
The number of skin sutures placed at closure was record-
ed for each dog.

Postoperative Care

All dogs received amoxicillin–clavulanic acid (Synulox®, 
Zoetis, USA) at 8.75 mg/kg subcutaneously as a periop-
erative dose prior to surgery and once daily for the 
subsequent four days (total antibiotic course: 5 days), 
consistent with the routine perioperative protocol of 
the clinical setting. Postoperative analgesia consisted 

of meloxicam (Maxicam®, Sanovel, Türkiye) at 0.2 mg/
kg subcutaneously for three consecutive days. Surgical 
wounds were cleaned twice daily using hypochlorous 
acid solution (Crystalin®, NHP İlaç San. Tic. A.Ş., Türkiye) 
for seven days postoperatively. Owners were instructed 
to use an Elizabethan collar to minimize self-licking, and 
collars were provided as part of routine postoperative 
care.

Postoperative Assessment and Outcome Measures

Clinical evaluations were performed on postoperative 
days 3, 7, and 14. Wound outcomes were assessed us-
ing predefined ordinal scoring systems (Alvarenga et al., 
2015; Marchegiani et al., 2024) for oedema (0–3) and 
exudation (1–4) applied consistently across all dogs and 
time points. Suture status was recorded as suture loss 
count, defined as the number of missing or loosened 
skin sutures observed at each time point relative to the 
number initially placed at closure (i.e., 0 indicates no su-
ture loss). Because suture status may be influenced by 
local mechanical factors and self-trauma in addition to 
biological healing, suture loss count was treated as a sec-
ondary descriptive wound-related parameter.

Additional clinical variables recorded at each follow-up 
visit included presence of clinically suspected infection 
(yes/no), appetite (normal/reduced/absent), and def-
ecation status (normal/diarrhoea/constipation). All as-
sessments were performed by a single veterinarian.

Statistical Analysis

Statistical analyses were conducted using IBM SPSS Sta-
tistics (v27, IBM Corp., Armonk, NY, USA). Data are pre-
sented as mean ± standard deviation. Because oedema 
scores, exudation scores, and suture loss count were 
treated as ordinal/non-normally distributed variables, 

Table 1. Postoperative wound outcomes and operative time in dogs undergoing prescrotal and scrotal castration 
(wound outcomes: median [IQR] and mean ± SD; operative time: mean ± SD).

Day Parameter Prescrotal
(median [IQR]; mean 

± SD)

Scrotal
(median [IQR]; mean 

± SD)

P-value

Day 3 Oedema 0 (0–0); 0.0 ± 0.0 2 (2–3); 2.2 ± 0.7 <0.001

Exudation 1 (1–1); 1.0 ± 0.0 3 (2–3); 2.8 ± 0.8 <0.001

Suture loss count 0 (0–0); 0.0 ± 0.0 1 (0–2); 0.9 ± 0.8 <0.001

Day 7 Oedema 0 (0–0); 0.0 ± 0.0 1 (0–1); 0.8 ± 0.8 <0.001

Exudation 1 (1–1); 1.0 ± 0.0 2 (2–3); 2.2 ± 0.7 <0.001

Suture loss count 0 (0–0); 0.0 ± 0.0 0 (0–1); 0.5 ± 0.5 <0.001

Day 14 Oedema 0 (0–0); 0.0 ± 0.0 0 (0–1); 0.3 ± 0.4 0.003

Exudation 1 (1–1); 1.0 ± 0.0 1 (1–1); 1.2 ± 0.4 0.011

Suture loss count 0 (0–0); 0.0 ± 0.0 0 (0–0); 0.0 ± 0.0 1.000

Operative time (min) 33.03 ± 3.36 26.97 ± 4.25 <0.001
Values are expressed as median (IQR: 25th–75th percentiles) and mean ± standard deviation. Oedema score, exudati-
on score, and suture loss count were compared between the prescrotal and scrotal groups at each postoperative day 
(days 3, 7, and 14) using the Mann–Whitney U test. Operative time was compared using Welch’s t-test. For each wound 
outcome across the three time points, a Bonferroni-adjusted significance threshold was applied (α_adj = 0.0167). P 
values below α_adj are considered statistically significant for wound outcomes.
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between-group comparisons at each postoperative 
time point (days 3, 7, and 14) were performed using the 
Mann–Whitney U test. To control for multiplicity across 
the three time points for each wound outcome, a Bon-
ferroni-adjusted significance threshold was applied (α_
adj=0.05/3=0.0167).

Operative time (minutes) was analysed as a continuous 
variable. Normality was assessed using the Shapiro–
Wilk test, and homogeneity of variances was evaluated 
using Levene’s test. Because variances were unequal 
(P=0.029), operative time was compared between groups 
using Welch’s t-test. All tests were two-tailed, and P val-
ues<0.05 were considered statistically significant unless 
otherwise specified for multiplicity-adjusted analyses.

Results

According to the statistical analysis, postoperative wound 
outcomes differed significantly between the scrotal and 
prescrotal castration groups (Table 1). In the prescrotal 
group, oedema and exudation scores remained minimal 
across all follow-up visits (postoperative days 3, 7, and 
14). In contrast, the scrotal group exhibited more pro-
nounced early postoperative inflammatory findings.

On postoperative day 3, scrotal oedema (2.17±0.70) (Fi-
gure 1) and exudation (2.80±0.81) (Figure 2) were signifi-
cantly higher in the scrotal group than in the prescrotal 
group (both P <0.001).

Figure 1. Oedema scores by postoperative day and castration tech-
nique. Mean oedema scores (±SD) are shown for dogs undergoing 
prescrotal and scrotal castration on postoperative days 3, 7, and 14. 
Between-group comparisons were performed separately at each time 
point using the Mann–Whitney U test. The scrotal group showed 
significantly higher oedema scores on days 3 and 7 (***P < 0.001) and 
on day 14 (**P <0.01).

Figure 2. Postoperative exudation scores by day and castration tech-
nique. Mean exudation scores (±SD) are shown for dogs undergoing 
prescrotal and scrotal castration on postoperative days 3, 7, and 14. 
Exudation scores were significantly higher in the scrotal group at all 
time points (Mann–Whitney U test). For exudation and oedema sco-
res, Bonferroni-adjusted significance was applied across time points 
(α_adj = 0.0167). Significance level is indicated as P<0.05 (*), P<0.01 
(**), and P<0.001 (***).

In addition, suture loss count defined as the number of 
missing or loosened skin sutures relative to the number 
placed at closure (0 indicating no suture loss) was high-
er in the scrotal group (0.90±0.84) than in the prescrotal 
group (P <0.001) (Table 1; Figure 3).

Figure 3. Suture loss count by postoperative day and castration tech-
nique. Mean suture loss count (±SD) on postoperative days 3, 7, and 
14 in dogs undergoing prescrotal versus scrotal castration. Suture 
loss count was defined as the number of missing/loosened skin su-
tures relative to the number initially placed at closure (0 indicates no 
suture loss). Between-group comparisons were performed at each 
time point using the Mann–Whitney U test. The scrotal group showed 
higher suture loss counts on days 3 and 7 (P <0.001), whereas no 
between-group difference was observed on day 14 (ns, P = 1.000). 
Significance level is indicated as P <0.05 (*), P <0.01 (**), and P <0.001 
(***); ns indicates not significant.

On postoperative day 7, oedema (0.83±0.79) and exu-
dation (2.20±0.66) in the scrotal group remained signifi-
cantly higher compared with the prescrotal group (both 
P <0.001). Suture loss count also remained higher in the 
scrotal group on day 7 (0.47±0.51, P <0.001) (Table 1; 
Figure 3).

By postoperative day 14, oedema (0.27±0.45, P=0.003) 
and exudation (1.20±0.41, P=0.011) remained high-
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er in the scrotal group than in the prescrotal group, 
and both differences exceeded the Bonferroni-adjust-
ed significance threshold applied across time points 
(α_adj=0.0167) (Table 1). In contrast, there was no be-
tween-group difference in suture loss count at day 14 
(P=1.000), indicating convergence of suture-related out-
comes during the later stage of the short-term follow-up 
period (Table 1; Figure 3).

Operative time was significantly shorter in the scrotal 
group (26.97±4.25 min) than in the prescrotal group 
(33.03±3.36 min) (Welch’s t-test, P <0.001) (Table 1). 

Discussion

In the present study, dogs undergoing scrotal castration 
exhibited higher oedema and exudation scores during 
the early postoperative period compared with dogs un-
dergoing prescrotal castration. These differences were 
most evident on postoperative day 3 and persisted 
through day 14, although complete wound healing was 
observed in both groups by the end of the follow-up 
period. Collectively, these findings suggest that incision 
location may primarily influence the intensity and du-
ration of the early inflammatory phase rather than the 
final short-term healing outcome.

Previous evidence syntheses and clinical series generally 
report comparable overall complication rates for scrotal 
and prescrotal approaches, particularly within the first 
24 hours, while consistently noting shorter operative 
time with the scrotal technique (Brunn, 2022; Miller et 
al., 2018). Our results are in agreement with these re-
ports regarding operative efficiency, and they further 
indicate that, under the conditions of this study, scrotal 
incisions were associated with more pronounced inflam-
matory findings during the short-term postoperative pe-
riod.

Hamilton et al. (2014) compared open and closed or-
chidectomy techniques in healthy dogs and found that 
postoperative swelling and hematoma formation were 
more frequent when incisions were made in dependent 
regions such as the scrotum. Similarly, Adin (2011) de-
scribed that orchiectomy complications such as haemor-
rhage, oedema, and local irritation are usually self-limit-
ing but occur more often following scrotal approaches 
due to the area’s higher vascularity and tissue mobility. 
In our investigation, the presence of oedema and exu-
dation lasting until day 14 in the scrotal group supports 
this notion. 

In a retrospective study, Pollari et al. (1996) analysed 
more than 3,000 elective surgeries and found that in-
flammation, seroma, and minor wound infections were 
among the most prevalent postoperative complications 
in routine castration procedures, highlighting the need 
for meticulous surgical techniques and careful postop-
erative observation. Additionally, Van Goethem (2016) 
pointed out that scrotal incisions enable natural drain-
age and reduce operative time, but they are also linked 
to increased early tissue reactivity compared to prescro-

tal methods. These observations align with the findings 
of MacPhail (2013) and Fossum (2002), who indicated 
that prescrotal castration can lead to less swelling and 
better cosmetic results when haemostasis and tension 
on the tissues are adequately managed.

Clinical reports focused on scrotal castration techniques 
emphasize that scrotal access can be a feasible and ef-
ficient approach when performed under standardized 
surgical principles. Woodruff (2013) described scrotal or-
chiectomy as a safe and practical alternative to prescro-
tal castration, particularly in shelter and high-throughput 
clinical environments, noting that scrotal incisions can 
facilitate testicular exteriorization and reduce operative 
complexity. Similarly, in a large prospective observation-
al series, scrotal orchiectomy performed using a ves-
sel-sealing device was reported as clinically applicable in 
a high number of cases, with outcomes indicating that 
scrotal access can be used effectively in routine practice 
(Yiapanis et al., 2024). These findings are consistent with 
the concept that scrotal approaches can offer procedural 
efficiency, while early postoperative tissue response may 
vary depending on local tissue characteristics and surgi-
cal handling.

Comparative wound-assessment studies further indicate 
that early postoperative changes are not determined 
solely by incision location, but rather reflect a combi-
nation of technical factors, including the open versus 
closed nature of the approach, ligature strategy, and the 
degree of tissue manipulation. Eze et al. (2017) evaluat-
ed wound outcomes following different canine castration 
techniques and demonstrated measurable differences in 
early postoperative wound appearance depending on 
the surgical method employed. This literature supports 
framing our results as differences in early wound in-
flammatory profile, rather than definitive superiority in 
overall healing, especially when final wound outcomes 
converge within the short-term follow-up window.

Interpretation of wound scores benefits from emphasiz-
ing standardized evaluation criteria. The development 
and validation of structured models and grading rubrics 
for canine castration training underscore the impor-
tance of clearly defined scoring domains and consistent 
assessment logic to improve interpretability and repro-
ducibility (Hunt et al., 2020). Accordingly, the present 
study’s ordinal wound outcomes are best interpreted 
as structured clinical observations reflecting short-term 
differences between approaches under a standardized 
follow-up protocol.

Finally, perioperative management can influence post-
operative tissue perfusion and recovery dynamics, and 
prescrotal castration is frequently used as the surgical 
context in controlled clinical anesthesia studies. For ex-
ample, a randomized clinical study evaluating intraoper-
ative microcirculation changes in dogs anesthetized for 
prescrotal castration highlights that physiologic param-
eters and anesthetic choices can be directly relevant to 
tissue perfusion during this procedure (Honkavaara & 
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Ranki, 2025). Therefore, technique comparisons should 
be interpreted within the broader perioperative context, 
and conclusions should remain appropriately conserva-
tive when follow-up is limited to short-term healing.

Brunn (2022) concluded that scrotal incision does not 
result in poorer short-term recovery compared to pre-
scrotal incision, and the procedure duration is typically 
shorter. However, the author noted that studies extend-
ing beyond 7 days are scarce. The present study address-
es this gap by assessing wound healing progress up to 
day 14, showing that the prescrotal approach leads to 
quicker resolution of inflammation and more consistent 
epithelial healing over time. These results also align with 
the guidelines from Romagnoli et al. (2024), which sug-
gest that the selection of surgical technique should be 
based on the patient’s conformation, tissue character-
istics, and postoperative care rather than solely on the 
location of the incision. 

Moreover, extensive sterilization programs outlined by 
Kreisler et al. (2018) and the ASPCA (2025) have demon-
strated that both prescrotal and scrotal techniques can 
be executed safely with low complication rates (less 
than 2%) when appropriate aseptic measures, pain man-
agement, and postoperative care are utilized. Similarly, 
Howe (2006) and Feldman and Nelson (2004) noted that 
while there are slight variations in the inflammatory re-
sponse, both techniques are clinically effective when car-
ried out by skilled surgeons.

In summary, the current findings indicate that although 
the scrotal approach facilitates a shorter surgical time 
and efficient drainage, the prescrotal technique signifi-
cantly reduces postoperative oedema, exudation, and 
irritation, resulting in improved wound healing. By the 
14th day after surgery, the healing results for both tech-
niques were similar, implying that the location of the 
incision mainly affects the initial inflammatory phase in-
stead of the ultimate wound healing outcome.

Limitations

This study has several limitations that should be ac-
knowledged. First, postoperative assessments were per-
formed by a single veterinarian and were not blinded to 
group allocation, which may introduce observer bias in 
ordinal scoring outcomes. Second, follow-up was limited 
to 14 days; therefore, the study does not address long-
term cosmetic or dermatological outcomes, including 
remodelling-phase changes that may become evident 
at later time points. Third, oxidative stress parameters 
were not assessed and bacteriological cultures were not 
performed; thus, the study cannot characterize underly-
ing biochemical pathways or confirm the microbiological 
status of wounds. Finally, perioperative management 
reflected routine clinical practice at the study setting (in-
cluding a 5-day amoxicillin–clavulanic acid protocol, and 
anaesthetic management relied on injectable protocols 
without endotracheal intubation in this specific cohort, 
which differs from standards in referral settings.

Conclusion

In conclusion, scrotal castration was associated with a 
significantly shorter operative time, whereas prescrotal 
castration was associated with lower oedema and ex-
udation scores during the early postoperative period. 
By postoperative day 14, complete wound healing was 
observed in both groups, indicating that the observed 
differences primarily reflect short-term inflammatory 
response rather than divergent short-term healing out-
comes. Accordingly, technique selection should consider 
both operative efficiency and expected early postop-
erative tissue response, together with patient factors, 
surgeon preference, and the capacity for postoperative 
monitoring and wound care.
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