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Abstract: 

The main aim of this study is to find the incidence of post-operative infection and correlate it to the 

duration of Caesar section. In this study two group were made, patient group (who develop post-surgical 

infections), and control group (who do not develop any symptoms). Different demographic clinical data 

of both group measured such as age, duration of operation, duration of labor, type of CS, the presence 

of adhesions, subcutaneous thickness, an indication of CS (fetal distress, breech, APH, and cord 

prolapse) and BMI were recorded and compared with control group. A total of 120 women involved in 

C-section from both group and out of which 15 women develop post-operative SSI represent the 

incidence rate of 12.5% while the remaining one didn’t develop any sign of post-surgical infections. The 

result of different parameters such as duration of operation (35.2± 16.4 min), obstetric history of 

Gravida/Para (G1P0 6 patient), emergency SC (53.3%), subcutaneous thickness >2cm (73.3%), 

Antepartum hemorrhage (6.7%), fetal distress (13.3%), cord prolapse (6.7%), indication of second stage 

of labor (20%), and primi breech (13.3%).  The above mentioned parameters are found to be directly 

associated with post-operative surgical infections and with mother mortality and morbidity rate. The 

changes in incidence are because of differences in population characteristics and risk factors, 

perioperative practices, and the period from the procedure until ascertainment. Proper awareness 

would be able to prevent and/or shorten these post SSI and expensive hospital stay by early diagnosis 

and appropriate antibiotics treatment. 
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Introduction: 

In the United States, Cesarean delivery (CD) is the most common major surgical procedure performed in 

the hospital, approximately 1.3 million in 2016, which accounted for almost one-third of total births and 

its incidence rate increased up to 41% in a 13 year period 1. Similar data has been reported in other 

countries such as 26.5% in the UK and 32.3% in Australia, and recently China have 41% of all births 2,3  

there are many factors involved behind this high incidence of CS such as mother request for cesarean 

deliveries without any medical complication and fear of ligation formation among medical specialist. The 

mortality rate of surgical site infection after cesarean deliveries increased up to 3% of overall infection. 

Moreover, the worldwide incidence rate of C-section is increasing, the number of patients with 

postpartum complications is also expected to rise. The changes in incidence are because of differences 

in population characteristics and risk factors, perioperative practices, and the period from the procedure 

until ascertainment. 

After cesarean deliveries, the most common post-surgical complications are surgical site infections (SSI) 

and wound infections which affect approximately 3 to 15% of all delivery 4. These surgical complications 

result in a prolonged stay of patients in the hospital, representing a major cause of maternal morbidity 

and mortality and contribute financial burden to the health care system. It also causes emotional and 

physical stress on mother and financial burden which lead to other socioeconomic implications. 

According to one study, prolonged hospital stays and rise in morbidity link with surgical site infections, 

result in medical expenditure range from $3000 to 29000 per SSI (Surgical site infections) and up to $10 

billion in annual health care costs in the US 5. 

 Therefore, dire need to identify ways to decrease surgical site and wound infections. For post-surgical 

complications, multiple factors have been identified. Risk factors that may increase maternal infections 

after delivery such as obesity, previous CD, parasitic infection (toxoplasmosis), premature rupture of 

membrane, tobacco, twins gestation, large incision length ≥3cm, inappropriate antibiotics 

administration, ethnic minority, maternal hematoma and excess blood loss during emergency deliveries 

and malnutrition women which are very common in under developing countries, and chronic anemia.  
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Some of the factors are modifiable but others that are not 6,7.  From the past few decades, literature 

studies have been shown evidence-based strategies to reduce post-surgical infections after cesarean 

deliveries (CD). Evidence-based several practices which including: taking of right antibiotics prophylaxis 

within 60 minutes prior to skin incision reduce endometritis, neonatal sepsis 8,9. The delivery rate by CS 

is rising worldwide and the prevalence of SSI following CS is probably showing a similar trend but a 

knowledge gap rests on the global prevalence of SSI 10,11,12 . The aim of this study was to explore surgical 

site infection after Caesarean section in relation to operative time. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Methods 

 

A total of 120 women who attended Babil teaching hospital for maternity and children from October 

2016 To July 2018 underwent caesarean section were screened for developing post-operative surgical 

site infection. All women were assessed using history, physical examination and  laboratory 

investigations to collect demographics, gynecological and obstetrical history, , indication  of C/s, type, 

duration of C/S and  presence of adhesions. Weight and height were also recorded to record body mass 

index. Statistical analysis was performed using SPSS v.24 (SPSS, IBM, USA) using Chi-square and unpaired 

t-test  
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Results: 

A total of 130 women involved in cesarean delivery and out of which 15 women develop post-operative 

surgical site infection (SSI) represent the incidence rate of 12.5% while the remaining one didn’t develop 

any sign of post-surgical infections. In this study two group were made, women who develop post-

surgical infections following cesarean called patients group (15 women), and who do not develop any 

symptoms called control group (115 women). The women age distribution in this study according to 

group wise, mean of patient group (29.4± 7.6) and control group (30.4± 9.1) with a P value >0.05. 

Duration of surgical operation is higher in patients group (35.2± 16.4) minutes as compared to control 

group (25.4± 9.5) reached to a significant level (P value < 0.01), while the duration of labor is also higher 

in patient group (5.5± 4.08) who develop surgical complications and control group (3.36± 2.4) as 

mentioned in the table (1). Body mass index (BMI) of women who involved in cesarean was also 

calculated for all patients depending on their height and weight. BMI of the patient group remains in 

range (26± 2.8) and control group (25.7± 3.5) with a significant p-value > 0.05, as mentioned in the table 

(1). 

Adhesion of all women who underwent cesarean delivery was measured. Out of 130 female, only 44 

developed adhesion from both groups. Out of these only 3 patients (20%) developed adhesion +, ++, and 

+++ respectively were found post-surgical infection while the reaming 12 patients (80%) from the 

patient group didn't show any sign of infections with significant statistical Chi-Square test (X2=3.9, 

P>0.05). Obsteric history, type of C/S, Thickness of subvutaneous tissue and indication for C/S are shown 

in tables 3,4,5 and 6 respectively 
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Results: 

Table 1. Characteristics of patients and controls 

 Patients Controls P value 

No. 15 115  

age (years) 29.4± 7.6 30.4±  9.1 >0.05 

duration of 
operation (min) 

35.2±  16.4 25.4± 9.5 <0.01 

BMI (kg/m2) 26± 2.8 25.7±  3.5 >0.05 

Duration of 
labour (hours) 

5.5± 4.08 3.36± 2.4 >0.05 

  

  

Table 2. The presence of adhesions in patients and controls 

 

Adhesions 

Group 

Patients Controls 

No. (%) No. (%) 

+ 1(6.7) 27(25.7) 

++ 1(6.7) 5(25.7) 

+++ 1(6.7) 9(8.6) 

nill 12(80) 60(57.1) 

X2=3.9, P>0.05 

  

Table 3.Obstetric history in  patients and controls 

 
 

Gravida/Para Group 

 Patients Controls 

G1P0 6(40) 27(25.7) 
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G2P1 1(6.7) 13(12.4) 

G3P2 2(13.3) 15(14.3) 

G4P3 2(13.3) 22(21) 

G5P4 0(0) 12(11.4) 

g6p5 1(6.7) 0(0) 

G6P5 2(13.3) 8(7.6) 

G7P6 1(6.7) 5(4.8) 

G8P7 0(0) 3(2.9) 
X2=11.8, P>0.05 

 

 

Table 4. Type of CS in patients and controls 

 

 

Type of CS Group 

 Patients Controls 

Emergency 8(53.3) 54(51.4) 

Elective 7(46.7) 51(48.6) 

X2=0.01, P>0.05 

 

 

 

 

Table 5. Subcutaneous thickness in patients and controls 
 

Subcutaneous thickness 

 
Group 

 Patients Controls 
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<2cm 4(26.7) 54(51.4) 

>2cm 11(73.3) 51(48.6) 

X2=3.2, P>0.05 

 

Table 6. Indication for CS in patients and controls 
 

Indication Group 

 Patients Controls 

APH 1(6.7) 3(2.9) 

breech 0(0) 21 

cord 0(0) 2 

cord pro 1(6.7) 0(0) 

CPD 0(0) 1(1) 
failure 1(6.7) 0(0) 

fetal distress 2(13.3) 12(11.4) 

infertility 0(0) 2(1.9) 

IVF 0(0) 1(1) 

ligation 0(0) 1(1) 

post date 0(0) 5(4.8) 

previous 1 cs 0(0) 1(1) 

prev 1 0(0) 8(6.7) 

prev 2 2(13.3) 10(9.5) 

prev 3 2(13.3) 8(7.6) 

prev 4 1(6.7) 5(4.8) 

prev 6 0(0) 2(1.9) 

prev 7 0(0) 2(1.9) 

prev1 0(0) 2(1.9) 

prev3 0(0) 3(2.9) 

primibreech 2(13.3) 3(2.9) 
second stage arrest 3(20) 8(6.7) 

triple 0(0) 3(2.9) 
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twin 0(0) 2(1.9) 
X2=33.1, P>0.05 

 

 

Discussion: 

  

In this case control study design of post-operative surgical site infection following the cesarean 

deliveries, we recorded 12.5% incidence rate of surgical site infection. Out of total 120 women who 

underwent delivery only 15 patient develop a different kind of infections and our baseline incidence rate 

is almost within the previously reported range, it exceeds that reported in many previous studies 14. An 

Australian and Ireland conducted a study recorded a rate of 11.2% and 16% respectively 3. As compare 

to other studies such as Iraq 6.3% (n=3036), US 5.5% (n=2417), but this study result is slightly higher, 

might be due to smaller sample number (n=120)15,16,17. Other part of world also give different range of 

incidence SSI after C-section like a 4.7% in Italy to 11.2% in Scotland, 17% in Queensland 13,14, and 

Norway (8.3%)18-23  

However, difference in incidence rate around the world probably because of differences in patient 

populations, interpretation of case definitions and risk factors, perioperative practices, and the period 

from the procedure until ascertainment. 

Many different risk factors are involved in post-surgical infection after cesarean delivery. One of the 

noticeable factors in our study was the duration of time (min) during C-section. In this study, the 

duration of time in cesarean in the patient group (35.2± 16.4) more than the control group (25.4± 9.5). 

This result shows that increasing operation time during CD may be a risk factor for developing a post-

surgical infection. A Norway study conducted in 2007 which indicate that operating time exceeding 38 

min substantially increases the risk of SSI 24. Whereas, another study reported that likelihood of SSI 

increased with increasing operating time > 30min 25. 

In our result all women involved from both group (patient & control) BMI < 30, while the other study 

reported, if women BMI >30 is generally categorized in obesity which is main risk factor for developing 

SSI 26. Similar results also reports by different studies 19,24. On the basis of previous evidence we ca say 

that our result related to BMI <30 is non-significant. 
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In Table (3) obstetric history of Gravida/Para. Gravida defined as a number of pregnancy in women, 

whereas the para number of birth women has had. Most of women (40%) in patient group who develop 

post-SSI were found to be in G1P0 (one pregnancy, zero delivery). This shows that the obstetric history 

of Gravida/Para can cause infections after delivery. Higher risk of developing pre-eclampsia, and 

Dystocia (or difficult labor) was found in 37% of primagravidae in one Danish stud 2. Gheorghe et al 

reported that pregnancy losses also risk factor for developing SSI 28,29 

Many different indications for SSIs following CD have been reported (Table 6).  Out of 120 cesareans 

meeting inclusion criteria, 11 (11.0%) were performed in the second stage of labor, whereas 109 (89%) 

were performed in the first stage of labor. The risk of SSI (endometritis) was directly associated with 

endometritis and 3-fold higher in second- compared with first-stage cesareans. This shows that when 

cesarean occurred in the second stage of labor chances of developing infections are high and this result 

supported by different studies 30. In our study out of 15 patients who develop post-op surgical site 

infection only 3 women's develop adhesions (+, ++, +++ respectively) (Table 2). From control group 41 

cases also develop adhesion but no sign of infections. Formation of adhesion after first delivery may 

delay delivery time up to 10 mint which is directly associated with other serious complication like more 

blood loss, longer duration of operation, wound infections, fetal distress   

  

  

 

Conclusion: 

 12.5% SSIs following CDs represent complex clinical situations and are caused by many risk factors such 

as duration of operation (min), obstetric history of Gravida/Para (G1P0), emergency SC, subcutaneous 

thickness >2cm, Antepartum hemorrhage (APH), fetal distress, cord prolapse, indication of second stage 

of labor, and primi breech are found to be directly associated with post-operative surgical infections and 

mother mortality and morbidity rate. Proper awareness would be able to prevent and/or shorten these 

post SSI and expensive hospital stay by early diagnosis and appropriate antibiotics treatment. 

 

Ethical clearance- Taken from Babylon University committee 

Source of funding- Self         
Conflict of Interest - None 



10 
 

 

 

 

 

 

 

References: 

1.  Pfuntner A, Wier L, Stocks C. STATISTICAL BRIEF - Most Frequent Procedures Performed in U.S. 

Hospitals, 2010. Agency for Healthcare Research and Quality. 2013; Statistical Brief# 149.  

2.  Saeed KBM, Greene RA, Corcoran P, O’Neill SM. Incidence of surgical site infection following 

caesarean section: A systematic review and meta-analysis protocol. BMJ Open. 2017 Jan 1;7(1):e013037. 

3.  Johnson A, Young D, Reilly J. Caesarean section surgical site infection surveillance. J Hosp Infect. 

2006 Sep 1;64(1):30-5. 

4.  Conner SN, Verticchio JC, Tuuli MG, Odibo AO, Macones GA, Cahill AG. Maternal obesity and risk 

of postcesarean wound complications. Am J Perinatol. 2014 Apr;31(04):299-304. 

5.  Anderson DJ, Podgorny K, Berríos-Torres SI, Bratzler DW, Dellinger EP, Greene L, et al. Strategies 

to prevent surgical site infections in acute care hospitals: 2014 update. Infect Control Hosp Epidemiol. 

2014 Sep;35(S2):S66-88. 

6.  Shree R, Park SY, Beigi RH, Dunn SL, Krans EE. Surgical Site Infection following Cesarean Delivery: 

Patient, Provider, and Procedure-Specific Risk Factors. Am J Perinatol. 2015;33(2):157–64.  

7.  Temming LA, Raghuraman N, Carter EB, Stout MJ, Rampersad RM, Macones GA, et al. Impact of 

evidence-based interventions on wound complications after cesarean delivery. Am J Obstet Gynecol. 

2017 Oct 1;217(4):449-e1. 

8.   Sullivan SA, Smith T, Chang E, Hulsey T, Vandorsten JP, Soper D. Administration of cefazolin 

prior to skin incision is superior to cefazolin at cord clamping in preventing postcesarean infectious 

morbidity: a randomized, controlled trial. American journal of obstetrics and gynecology. 2007 May 

1;196(5):455-e1. 

9.  Chelmow D, Rodriguez EJ, Sabatini MM. Suture closure of subcutaneous fat and wound 

disruption after cesarean delivery: A meta-analysis. Obstetrics and Gynecology. 2004 May 1;103(5):974-

80. 

10.  Holland C, Foster P, Ulrich D, Adkins K. A Practice Improvement Project to Reduce Cesarean 

Surgical Site Infection Rates. Nurs Womens Health. 2016 Dec 1;20(6):544-51. 

11.  Gibbons L, Belizán JM, Lauer J a, Betrán AP, Merialdi M, Althabe F. The Global Numbers And 

Costs Of Additionally Needed And Unnecessary Caesarean Sections Performed Per Year: Overuse As A 

Barrier To Universal Coverage. World Heal Rep (2010), Backgr Pap. 2010;30:1-31. 



11 
 

12.  Rajbhanadary S, Shrivastava VR. Study of indications and post-operative complications of 

primary caesarean section in tertiary care hospital in Nepal. Int J Reprod Contraception, Obstet Gynecol. 

2018;7(3):835.  

13.  Devi SL, Durga DVK. Surgical site infections post cesarean section. Int J Reprod Contraception, 

Obstet Gynecol. 2018;7(6):2486.  

14.  Jackson V, Coulter-Smith S, Loughrey J, Cafferkey M, McKenna P, Corcoran S. Surgical site 

infection after cesarean section: Implementing 3 changes to improve the quality of patient care. Am J 

Infect Control. 2013;41(12):1258–63.  

15.  Kawakita T, Landy HJ. Surgical site infections after cesarean delivery: epidemiology, prevention 

and treatment. Matern Heal Neonatol Perinatol. 2017 Dec 5 [cited 2019 Feb 8];3(1):12.  

16.  Moulton LJ, Munoz JL, Lachiewicz M, Liu X, Goje O. Surgical site infection after cesarean delivery: 

incidence and risk factors at a US academic institution. J Matern Neonatal Med. 2018;31(14):1873–80.  

17.  Killian CA, Graffunder EM, Vinciguerra TJ, Venezia RA. Risk Factors for Surgical-Site Infections 

Following Cesarean Section. Infect Control Hosp Epidemiol. 2006 Jun;29(6):477-84. 

18.  Eriksen H-M, Ramberg A, Hege S, Løwer L, Vangen S, Hjetland R, et al. MEDISIN OG VITENSKAP 

Infections after caesarean sections. Tidsskr Nor Legeforen nr. 2009; 618–22 

19.  Wloch C, Wilson J, Lamagni T, Harrington P, Charlett A, Sheridan E. Risk factors for surgical site 

infection following caesarean section in England: Results from a multicentre cohort study. BJOG An Int J 

Obstet Gynaecol. 2012 Oct;119(11):1324-33. 

20.  Afzal A, Nawaz S. Risk Factors Associated with Wound Infection Following Caesarean Section - A 

Hospital Based Study. Br J Med Med Res. 2016;  

21.  Cardoso Del Monte MC, Pinto Neto AM. Postdischarge surveillance following cesarean section: 

The incidence of surgical site infection and associated factors. Am J Infect Control. 2010 Aug 1;38(6):467-

72. 

22.  Maxwell L. What an Experience ! Surgical Site Infection Surveillance at Waikato Hospital.  

23.  Bizimana JK, Ndoli J, Bayingana C, Baluhe I, Gilson GJ, Habimana E. Prevalence and Risk Factors 

for Post Cesarean Delivery Surgical Site Infection in a Teaching Hospital Setting in Rural Rwanda : A 

Prospective Cross Sectional Study. Int J Curr Microbiol Appl Sci. 2016; 5(6):631-41. 

24.  Opøien HK, Valbø A, Grinde-Andersen A, Walberg M. Post-cesarean surgical site infections 

according to CDC standards: Rates and risk factors. A prospective cohort study. Acta Obstet Gynecol 

Scand. 2007 Jan 1;86(9):1097-102. 

25.  Cheng H, Po- B, Chen H, Soleas IM, Ferko NC, Cameron CG, et al. Prolonged Operative Duration 

Increases Risk of Surgical Site Infections: A Systematic Review. Surg Infect (Larchmt). 2017 Aug 

1;18(6):722-35. 

26.  Al Jama FE. Risk factors for wound infection after lower segment cesarean section. Qatar Med J. 

2012;2012(2):26–31.  



12 
 

27.  KjÆrgaard H, Olsen J, Ottesen B, Dykes AK. Incidence and outcomes of dystocia in the active 

phase of labor in term nulliparous women with spontaneous labor onset. Acta Obstet Gynecol Scand. 

2009 Jan 1;88(4):402-7  

28.  Gheorghe A, Moran G, Duffy H, Roberts T, Pinkney T, Calvert M. Health Utility Values Associated 

with Surgical Site Infection: A Systematic Review. Value in Health. 2015  Dec 1;18(8):1126-37. 

29.  Varouxaki N, Gnanasambanthan S, Datta S, Amokrane N. Antepartum haemorrhage. Obstetrics, 

Gynaecology and Reproductive Medicine. 2018 Aug 1;28(8):237-42. 

30.  Fan D, Wu S, Liu L, Xia Q, Wang W, Guo X, et al. Prevalence of antepartum hemorrhage in 

women with placenta previa: A systematic review and meta-analysis. Sci Rep. 2017 Jan 9;7:40320 

Gynecol. 2000 Jun 1;95(6):923-6. 


