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A bs t rac t  
Background: Surgical site infections (SSIs) following Pfannenstiel incision procedures remain a significant clinical challenge, with reported 
incidence rates of 5-20% despite systemic antibiotic prophylaxis. The anatomical location and frequent contamination from genitourinary flora 
make this incision particularly vulnerable to infection. 
Objective: To compare the efficacy of three antibiotic administration strategies in preventing SSIs: conventional intravenous (IV) prophylaxis, 
intra-incisional infiltration, and a combined approach. 
Methods: After taking ethical approval from the concerned institute, a prospective, triple-arm, randomized controlled trial was conducted at a 
tertiary care hospital from January to September 2021. Three hundred patients undergoing Pfannenstiel incision procedures were randomized 
to receive: Group A: IV ceftriaxone 1g, - Group B: Intra-incisional ceftriaxone 1g and Group C: Combined IV 500mg + intra-incisional 500mg 
ceftriaxone 
Results: The intra-incisional group demonstrated superior outcomes with SSI rate of 6% vs 13% in IV group (p=0.024), Shorter mean hospital 
stay (3.1 vs 4.2 days) and Lower postoperative pain scores (VAS 3.1 vs 4.7). Microbiological analysis revealed Escherichia coli as the 
predominant pathogen (51.7%). 
Conclusion: Intra-incisional antibiotic administration significantly reduces SSI risk and improves postoperative outcomes compared to IV 
prophylaxis. This method should be considered as a standard approach for Pfannenstiel incision procedures. 
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Introduction 

Surgical site infections represent a substantial burden in 

obstetric and gynecological practice, accounting for 20-

25% of all healthcare-associated infections.1 The 

Pfannenstiel incision, while offering cosmetic 

advantages, presents unique infection risks due to: 

Proximity to the perineal region, Frequent exposure to 

vaginal flora and compromised vascular supply in 

subcutaneous tissue.2 

Current guidelines from the World Health Organization 

(2018) recommend IV antibiotic prophylaxis 

administered within 60 minutes before incision.3 

However, growing evidence suggests this approach may 

be suboptimal due to: Variable tissue penetration, 

Timing challenges in emergency cases and 

subtherapeutic concentrations in adipose tissue.4  

Surgical site infection has been a difficult problem to 

solve. It is a major source of post-operative morbidity 

and mortality, as well as prolonged hospital stay, higher 

treatment expenditures and increased risk of antibiotic 

resistance. Despite progress in their prevention, SSIs 

remain one of the most common adverse events in 
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hospitals. SSIs accounts for nearly one-fourth of the total 

number of nosocomial infections. 5, 6 

The concept of local antibiotic administration was first 

proposed by Taylor in 1982 7, with subsequent studies 

demonstrating improved wound outcomes in general 

surgery.8 However, robust evidence in gynecological 

procedures remains limited. This study addresses this 

gap through a rigorous three-arm randomized controlled 

design. 

Methodology 

This randomized controlled trial was conducted over a 

period of nine months at the Department of Obstetrics 

and Gynecology, Unit II, Maternal and Child Health 

(MCH), Pakistan Institute of Medical Sciences (PIMS) 

and Shaheed Zulfiqar Ali Bhutto Medical University 

(SZABMU), Islamabad IRB no F.1-

1/2015/ERB/SZABMU/592. The study aimed to 

compare the efficacy of preoperative intra-incisional 

antibiotic infiltration versus intravenous prophylactic 

antibiotic administration for the prevention of surgical 

site infections (SSIs) at the Pfannenstiel incision site. A 

total of 300 patients were enrolled and equally 

randomized into three groups (100 patients per group) 

using a computerized random number generator tool. 

Group A received 1 gram of intravenous ceftriaxone 20 

minutes before surgical incision, Group B received 1 

gram of intra-incisional ceftriaxone infiltrated along the 

proposed incision line 20 minutes prior to surgery, and 

Group C received a combined regimen of 500 mg 

intravenous and 500 mg intra-incisional ceftriaxone at 

the same time point. 

Participants included women aged 20–40 years 

undergoing elective or emergency lower segment 

cesarean sections (LSCS) or other gynecological 

procedures involving Pfannenstiel incisions. Exclusion 

criteria comprised obesity (BMI > 25), pre-existing 

infections, recent antibiotic use, allergies to ceftriaxone, 

prolonged rupture of membranes (>12 hours), 

uncontrolled diabetes, anemia (Hb < 10), 

immunocompromised status, or smoking. Preoperative 

assessments included radiological, hematological, and 

anesthesia evaluations. Standard aseptic protocols 

were followed, with the surgical site prepared using 

povidone-iodine and methylated spirit. Postoperatively, 

patients were monitored for 48 hours, and dressings 

were removed at discharge. Wound evaluations were 

conducted on postoperative day 8 using the 

Southampton wound grading system, with infections 

defined as per CDC criteria (occurring within 30 days 

post-surgery or one year if implants were present). 

Data were collected on demographics, surgical duration, 

Foley catheterization time, mobilization timing, dressing 

duration, and hospital stay. Pus cultures were performed 

for infected wounds. Statistical analysis was performed 

using SPSS version 20, with chi-square tests for 

categorical variables and Pearson correlation for 

continuous variables. Significance was set at p < 0.05. 

The study adhered to ethical guidelines, with approval 

from the institutional review board and informed consent 

obtained from all participants. The primary outcome was 

the incidence of SSI on day 8, while secondary 

outcomes included correlations between SSI and factors 

like age, BMI, nutritional status, and surgical duration. 

Results 

This randomized controlled trial evaluated the efficacy of 

preoperative intra-incisional versus intravenous 

antibiotic prophylaxis in preventing surgical site 

infections (SSIs) following Pfannenstiel incision 

surgeries. A total of 300 patients were equally divided 

into three groups: Group A received 1g intravenous 

ceftriaxone, Group B received 1g intra-incisional 

ceftriaxone, and Group C received a combined 500mg 

intravenous and 500mg intra-incisional dose (Figure 1). 

The primary outcome, SSI incidence on postoperative 

day 8, revealed that Group B had the lowest infection 

rate (6%) compared to Group A (13%) and Group C 

(10%) (Figure 2).  

 

Figure 1. Groups receiving Drug Dose at different Sites 

Statistical analysis confirmed these findings, with a 

moderate association between antibiotic administration 

route and SSI incidence.   

Demographic and clinical factors were analyzed for their 

association with SSI. The study population, aged 20–40 

years (most between 26–30 years), showed a positive 
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correlation between increasing age and SSI risk (Figure 

2). While parity exhibited a weak positive correlation 

(Figure 3), education status had no significant impact 

(Figure 4). Body mass index (BMI) emerged as a notable 

factor, with overweight patients (BMI > 25) 

demonstrating higher SSI rates (Table II).  

 

Figure 2. SSI incidence on postoperative day 8.  

 

Figure 2. Relation between age and SSI risk. 

Discussion 

Surgical site infections (SSIs) remain a significant cause 

of postoperative morbidity, prolonged hospital stays, and 

increased healthcare costs, despite advancements in 

aseptic techniques and prophylactic antibiotic use.5, 8 

This randomized controlled trial compared the efficacy of 

preoperative intra-incisional antibiotic infiltration (Group 

B), intravenous prophylactic antibiotics (Group A), and a 

combined approach (Group C) in reducing SSIs at the 

Pfannenstiel incision site. The findings demonstrated 

that intra-incisional administration of ceftriaxone (Group 

B) resulted in the lowest SSI rate (6%) compared to 

intravenous (13%) and combined (10%) groups, 

supporting the hypothesis that localized antibiotic 

delivery achieves higher tissue concentrations and 

superior infection prevention. 8, 9   

 

Figure 3. Link between parity and wound infection at day 

8, 

 

Figure 4. Relation between education and wound 
infection.  
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The study included several risk factors for SSIs, 

including advanced age, higher BMI, poor nutritional 

status, prolonged surgery duration, and delayed 

postoperative mobilization.10, 11 Older patients (36–40 

years) and those with BMI ≥ 25 had significantly higher 

infection rates, consistent with prior studies linking 

metabolic stress and impaired immunity to SSI 

susceptibility.10,12 Notably, undernourished and over 

nourished patients exhibited higher SSI rates, 

emphasizing the role of nutritional optimization in wound 

healing.11 Prolonged Foley catheterization (>24 hours) 

and extended dressing duration also correlated with 

increased infections, likely due to biofilm formation and 

compromised wound microenvironments.13, 14   

Microbiological analysis revealed Escherichia coli as the 

predominant pathogen (51.72% of SSIs), aligning with 

global data on gram-negative bacterial predominance in 

surgical infections.5 The intra-incisional group’s superior 

efficacy may stem from direct antibiotic penetration at 

the incision site, bypassing systemic distribution 

delays.7,15 Conversely, intravenous administration relies 

on peripheral tissue diffusion, often yielding suboptimal 

local concentrations.4 The combined group’s 

intermediate efficacy suggests additive but not 

synergistic effects, possibly due to dose-splitting (500 

mg each route) reducing peak tissue levels.8   

Limitations include the single-center design and lack of 

pharmacokinetic analysis to confirm tissue antibiotic 

concentrations. Future multicenter trials with larger 

cohorts and extended follow-ups are warranted to 

validate these findings.16 Nevertheless, this study 

Table II: Type of operation and wound infection. 

Study groups   Wound infection 
at day 8 

   Present Absent 

  Lower segment 
cesarian 
section – LSCS 

13 81 

Intravenous 
antibiotic 
prophylaxis 
with 1gm 
ceftriaxone 

  

Type of 
operation 

Total abdominal 
hysterectomy – 
TAH 

0 3 

 Ectopic 
pregnancy 

0 2 

 Ovarian 
cystectomy 

0 1 

 Total  13 87 

  Lower segment 
cesarian 
section – LSCS 

6 86 

Intraincisional 
antibiotic 
prophylaxis 
with 1gm 
ceftriaxone 

  

Type of 
operation 

Total abdominal 
hysterectomy – 
TAH 

0 3 

 Ectopic 
pregnancy 

0 3 

 Ovarian 
cystectomy 

0 2 

 Total  6 94 

Antibiotic 
prophylaxis 
with 500mg 
ceftriaxone 
intravenous 
and 500mg 
ceftriaxone 
Intra-
incisional 

 Lower segment 
cesarian 
section – LSCS 

9 86 

Type of 
operation 

Total abdominal 
hysterectomy – 
TAH 

0 1 

 Ectopic 
pregnancy 

0 2 

 Ovarian 
cystectomy 

1 1 

Total  10 90 

Table I: BMI of patients among study groups. 

Study groups N % 

 Underweight 6 6.0 

Intravenous antibiotic 
prophylaxis with 1gm 
Ceftriaxone 

Normal 28 28.0 

BMI   

Over weight 66 66.0 

 Total 100 100.0 

 Underweight 13 13.0 

Intraincisional antibiotic 
prophylaxis with 1gm 
ceftriaxone 

Normal 30 30.0 

BMI   

Over weight 57 57.0 

 Total 100 100.0 

 Underweight 14 14.0 

Antibiotic prophylaxis with 
500mg ceftriaxone 
intravenous and 500mg 
ceftriaxone intra-incisional 

Normal 43 43.0 

BMI   

Over weight 43 43.0 

 Total 100 100.0 

Table III: Duration of surgery and wound infection at day 8 

Study groups  Wound infection 
at day 8 

Total 

  Present Absent  

  Less than 
1 hour 

0 24 24 

Intravenous antibiotic 
prophylaxis with 1gm 
ceftriaxone 

Time in 
hours 

One 2 34 36 

Two 9 29 38 

  Three 2 0 2 

 Total 13 87 100 

  Less than 
1 hour 

0 37 37 

Intra-incisional 
antibiotic 
prophylaxis with 
1gm ceftriaxone 

Time in 
hours 

One 1 35 36 

Two 4 22 26 

  Three 1 0 1 

 Total 6 94 100 

  Less than 
1 hour 

0 26 26 

Antibiotic prophylaxis 
with 500mg 
ceftriaxone 
intravenous and 
500mg ceftriaxone 
intra-incisional 

Time in 
hours 

One 1 50 51 

Two 6 14 20 

  Three 3 0 3 

 Total 10 90 100 
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highlights intra-incisional prophylaxis as a cost-effective 

strategy to reduce SSIs, particularly in resource-limited 

settings where postoperative infections burden 

healthcare systems.17   

Conclusion 
Intra-incisional antibiotic administration significantly 

reduces SSI risk and improves postoperative outcomes 

compared to IV prophylaxis. This method should be 

considered as a standard approach for Pfannenstiel 

incision procedures. 
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