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ABSTARCT 
Background: Postoperative infectious complications which results in prolong hospital stay carries a significant risk to patients 
and burdanise health care system as well. Many risk factors are known to increase the incidence of post operative infectious 
complications and length of hospital stay. The aim of present study is to determine the association of time duration of surgeries 
with post operative infectious complications and length of hospital stay.  
Methodology: This prospective observational study was conducted on 462 patients who underwent various major surgical 
procedures in the Department of General Surgery in PIMS Hospital, Islamabad from January 2020 to December 2021. Patients 
<16 years and admitted for trauma were excluded. The time duration of various surgeries from incision to closure was recorded. 
Post operative complications sepsis, pneumonia, wound infection, urinary tract infection and length of hospital stay was 
recorded as well. Data was analyzed by spss version 22 .Any Correlation between time duration of surgeries with post operative 
complications and length of hospital stay determined.  
Results: Of the total 462 patients who underwent various surgical procedures, the post operative infectious complication rate 
increased linearly with operation duration at 2.5% per ½ hours ranging from 2.5% to 30.6% in 1 hour to 6 hours respectively. 
Infectious complications such as UTI, wound infection, pneumonia, and sepsis showed positive correlation with time duration of 
surgeries. The post operative infectious complications increased after one hour of surgery compared to half hour. 
Conclusion: As the time duration of surgeries increase the chances of post operative infectious complications also increase, 
hence increasing the length of hospital stay as well. 
Keywords: Post operative infectious complications, Hospital stay, Duration of surgeries.  

 

INTRODUCTION 
Post operative infectious complications following major surgeries 
have both short and long-term consequences. [1]. Surgical site 
infection, pneumonia, sepsis, intravascular catheter-related 
infections, and urinary tract infection are different postoperative 
infectious complications. Surgical site infection contributes to 38% 
nosocomial infections in surgical patients [2].  Most studies mainly 
focused on mortality caused by postoperative infection and 
reported that survival rates were higher in patients without 
infectious complications as compared to those who have no 
infectious complications [1, 2]. Bacteremia and sepsis are 
especially associated with increased mortality and reduced survival 
rates. Infectious complications in cardiac surgery and cancer have 
increased the risk of mortality [3, 4]. These complications cause 
significant differences in surgical outcomes [5]. Length of hospital 
stay, morbidity, costs, and mortality are associated with surgical 
site infections [2, 6].  
 Recently, infectious complications have substantially 
reduced due to better sterilization facilities and use of antibiotics 
[7]. Operative duration more than 02 hrs ,advanced age, 
malignancy, malnutrition, incision size, inappropriate antimicrobial 
prophylaxis, abdominal drains, wound contamination are known to 
increase the chances of post operative infectious complications 
and length of hospital stay  [8,9]. In different surgical procedures 
such as total knee arthroplasty operative duration has been 
considered as an independent risk factor [10]. Lee et al [11] and li 
et al [12] found that surgeries with long operative duration had a 
higher rate of infectious complications than surgeries with smaller 
duration.  
 The objective of this study is to determine the association of 
surgical time operative duration with increased risk of infectious 
complications and length of hospital stay. 
 

METHODOLOGY 
This prospective study was conducted on 462 patients who 
underwent various major surgical procedures in the Department of 

General Surgery in PIMS Hospital, Islamabad from January 2020 
to December 2021. Patients <16 years and admitted for trauma 
were excluded. The operative duration of various major surgical 
procedures from incision to closure was recorded. Post operatively 
patients were closely followed up till the time of discharge. Post 
operative infectious complications, sepsis, pneumonia, wound 
infection, and urinary tract infection if any were recorded along with 
total length of hospital stay.  Infectious complication rates were 
compared and depicted in graphical method for increase in 
operative duration for half-hour. Logistic regression with adjusted 
risk for preoperative and operative variables were calculated. 
Intraoperative transfusion level, complexity, and wound class were 
considered as preoperative risk factors whereas half hour increase 
in operative duration was added taking 1 hour as a reference. 
SPSS version 26 was used for data analysis. Graphing and 
interquartile ranges were analyzed for LOS and operative duration 
respectively. Multivariate regression was used for analysis of LOS. 
Isolated laparoscopic cholecystectomy cases were examined to 
avoid higher variabilities in type of procedures on broad range and 
to have a limited analysis.  
 

RESULTS 
Of the total 462 patients 43 underwent laparotomies for various 
emergency procedures excluding trauma, 21 various abdominal 
tumor resections, 15 Mastectomies, 20 thyroidectomies, 265 
laparoscopic cholecystectomies, and 93 gut resections.  
 Post operative infectious complication rate increased linearly 
with increase in time duration at 2.5% per ½ hours ranging from 
2.5% to 30.6% in 1 hour to 6 hours respectively. Infectious 
complications such as UTI, wound infection, pneumonia, and 
sepsis each type confirmed linear increases but with different 
rates. The risk for infectious complications increased after 
adjustment  
 for half hour operation duration compared to 1 hour, in turn 
double the operation duration from 2-1 hours to 2.5 hours with OR 
1.89; 95% CI, 1.79-2-01; p=0.001).  Regarding laparoscopic 
cholecystectomy, infectious complication rates increased with 
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operation duration. During all the surgical operations, operation 
duration was directly associated with adjusted length of hospital 
stay. Different rates of each infectious complication such as 
pneumonia, wound, sepsis, and UTI is depicted in Figure-1. 
Infectious complications adjusted odd ratio for one half hour is 
compared with 1 hour operative duration as shown in Figure-2. 
Complexity, intraoperative transfusion, procedure group, and 
wound class were different adjusted variables. Figure-3 illustrate 
the infectious complications odd ratio in laparoscopic 
cholecystectomy (isolated) per half hour.   
 

 
Figure 1:  

 

 
Figure-2: Different rates of each infectious complications such as 
pneumonia, wound, sepsis, and UTI 

 

 
Figure-3: Complexity, intraoperative transfusion, procedure group, and 
wound class were different adjusted variables. 

 
Figure-4: infectious complications odd ratio in isolated laparoscopic 
cholecystectomy per half hour. 

 

DISCUSSION 
The present study mainly focused on association of time duration 
of various surgical procedures with post operative infectious 
complications and length of hospital stay. We found that after 
controlling various confounding risk factors, operative duration is 
independently related to increased length of hospital stay and post 
operative infectious complications. Additionally, different infectious 
complications such pneumonia, wound infection, and UTI were 
related with adjusted increased risk of length of stay and operative 
duration. Prolonged surgeries involve prolonged anesthesia which 
can contribute to various post surgical complications [13].  
Prolonged general anesthesia and post operative pain leading to 
decreased diaphragmatic movements leads to atelectasis and 
pneumonia [14].  
 Prolonged open surgeries leads to exposure of body internal 
environment to exterior leading to more incidence of wound 
infection as happened in our study in case of emergency 
laparotomies. Contamination from organ perforation also plays a 
major role [15].  Post operative surgical site infection leads to 
increase morbidity, prolonged hospital stay and puts pressure on 
health care system[16] .  Repeated infections might also lead to 
long-term consequence as adhesive bowel obstruction is a 
common sequel of intraabdominal sepsis in the long run and has 
considerable morbidity and mortality as well.  Every one of these 
post operative infectious complications did not only have  
association with time duration of surgeries as  simply statistically 
substantial but even clinically meaningful, with extra effects when 
compared to surgeries with shorter duration and no complications 
post operatively . 
 Infectious complications increased in general surgical 
procedures as abdominal surgeries are more morbid as compared 
to skin and soft tissue surgeries. As in our setups surgical 
residents under supervision or even without supervision perform 
surgeries. Surgeon skills also contribute to time duration of 
surgeries. Experienced surgeons take less time for surgeries and 
with better results. Organized and enhanced supervision by senior 
surgeons during surgery will lead to better performance and 
decrease the operative duration [17].   
 Positive linear correlation exists between operative time and 
post operative infectious complicaions[18,19] hence increasing 
length of hospital stay.  The probability of surgical site infection 
raised by 5% for every 30th min of time [20].   
 

CONCLUSION 
The present study found that operative duration is independently 
related to increased length of hospital stay and infectious 
complications after adjustment for patient risk factors and 
procedures.   

Major surgical procedures

laprotomies tumour recections MRM

thyroidectomies splenectomies lap chole

gut anastomosis

<1.0
hour

1.1-
2.0

hour
s

2.1-
3.0

hour
s

3.1-
4.0

hour
s

4.1-
5.0

hour
s

5.1-
6.0

hour
s

>6
hour

s

Wound infections (%) 3.5 7.6 12.9 15.6 17.4 20.6 22.8

Sepsis (%) 2.1 3.8 7.1 8.3 12.2 13.8 17

UTI (%) 1.6 2.9 3.7 4.1 4.9 5 5.3

Pneumonia (%) 1.7 3 3.8 4.2 5.1 5.4 5.8

0

5

10

15

20

25

Wound infections (%) Sepsis (%) UTI (%) Pneumonia (%)

1.1
1.6 1.8

2.1
2.6

3.2

5.1

0

1

2

3

4

5

6

<1.0 hr 1.1-2.0
hrs

2.1-3.0
hrs

3.1-4.0
hrs

4.1-5 hrs 5.1-6.0
hrs

>6.0 hrs

Adjusted Odd ratio

1

1.6

2.08

2.43

0

0.5

1

1.5

2

2.5

3

< 30 minutes 31-60 minutes 61-90 minutes >90 minutes



Association of Post Operative Infectious Complications and Length of Hospital Stay with Duration of Surgeries 

 
558   P J M H S  Vol. 16, No. 10, October, 2022 

REFERENCES 
1. Fazl Alizadeh R, Li S, Sullivan B, Manasa M, Ruhi-Williams P, 

Nahmias J, Carmichael J, Nguyen NT, Stamos MJ. Surgical Outcome 
in Laparoscopic Abdominal Surgical Operations with Clostridium 
Difficile Infection. The American Surgeon. 2022 May 
22:00031348221103644. 

2. Magill SS, Edwards JR, Bamberg W, et al. Multistate point-
prevalence survey of health care-associated infections. N Engl J 
Med. 2014;370(13):1198-1208. 

3. Suarez JC, Saxena A, Arguelles W, Perez JM, Ramamoorthy V, 
Hernandez Y, Osondu CU. Unicompartmental Knee Arthroplasty vs 
Total Knee Arthroplasty: A Risk-adjusted Comparison of 30-day 
Outcomes Using National Data From 2014 to 2018. Arthroplasty 
today. 2022 Oct 1;17:114-9. 

4. Chen AZ, Gu A, Wei C, Nguyen KT, Fassihi SC, Malahias MA, Liu J, 
Abdel MP, Sculco TP, Sculco PK. Increase in operative time is 
associated with postoperative complications in revision total knee 
arthroplasty. Orthopedics. 2021 Jan 1;44(1):18-22. 

5. Verma A, Hadaya J, Tran Z, Dobaria V, Madrigal J, Xia Y, Sanaiha Y, 
Mendelsohn AH, Benharash P. Incidence and outcomes of laryngeal 
complications following adult cardiac surgery: a national analysis. 
Dysphagia. 2022 Oct;37(5):1142-50. 

6. Marra AR, Perencevich EN, Nelson RE, et al. Incidence and 
outcomes associated with clostridium difficile infections: a systematic 
review and meta-analysis. JAMA Netw Open. 2020;3(1):e1917597. 

7. Mohapatra S. Sterilization and Disinfection. Essentials of 
Neuroanesthesia. 2017:929–44. doi: 10.1016/B978-0-12-805299-
0.00059-2. Epub 2017 Mar 31. PMCID: PMC7158362. 

8. Eckmann C, Wasserman M, Latif F, Roberts G, Beriot-Mathiot A. 
Increased hospital length of stay attributable to Clostridium difficile 
infection in patients with four co-morbidities: an analysis of hospital 
episode statistics in four European countries. Eur J Health Econ. 
2013;14(5):835-846. 

9. Turner MC, Behrens SL, Webster W, et al. Multidisciplinary approach 
to clostridium difficile infection in adult surgical patients. J Am Coll 
Surg. 2019;228(4):570-580. 

10. Halabi WJ, Nguyen VQ, Carmichael JC, Pigazzi A, Stamos MJ, Mills 
S. Clostridium difficile colitis in the United States: a decade of trends, 

outcomes, risk factors for colectomy, and mortality after colectomy. J 
Am Coll Surg. 2013;217(5):802-812. 

11. Lee SL, Stark R, Yaghoubian A, Shekherdimian S, Kaji A. Does age 
affect the outcomes and management of pediatric appendicitis? J 
Pediatr Surg 2011:2342–5.  

12. Li X, Wilson M, Nylander W, Smith T, Lynn M, Gunnar W. Analysis of 
morbidity and mortality outcomes in postoperative clostridium difficile 
infection in the veterans health administration. JAMA Surg. 
2016;151(4):314-322. 

13. Lone PA, Wani NA, Ain QU, Heer A, Devi R, Mahajan S. Common 
postoperative complications after general anesthesia in oral and 
maxillofacial surgery. Natl J Maxillofac Surg. 2021 May-
Aug;12(2):206-210. doi: 10.4103/njms.NJMS_66_20. 

14. Ferreyra G, Long Y, Ranieri VM. Respiratory complications after 
major surgery. Curr Opin Crit Care. 2009 Aug;15(4):342-8. doi: 
10.1097/MCC.0b013e32832e0669. PMID: 19542885. 

15. Zabaglo M, Sharman T. Postoperative Wound Infection. 2022 Sep 
19. In: StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2022 Jan–. PMID: 32809368 

16. Young PY, Khadaroo RG. Surgical site infections. Surg Clin North 
Am. 2014 Dec;94(6):1245-64. doi: 10.1016/j.suc.2014.08.008. Epub 
2014 Oct 3. PMID: 25440122. 

17. Hawkins WJ, Moorthy KM, Tighe D, Yoong K, Patel RT. With 
adequate supervision, the grade of the operating surgeon is not a 
determinant of outcome for patients undergoing urgent colorectal 
surgery. Ann R Coll Surg Engl. 2007 Nov;89(8):760-5. doi: 
10.1308/003588407X209257. PMID: 17999816; PMCID: 
PMC2173199. 

18. Inagaki K, Blackshear C, Morris MW, Hobbs CV. Pediatric 
appendicitis-factors associated with surgical approach, complications, 
and readmission. J Surg Res 2020;246:395–402.  

19. Jaschinski T, Mosch C, Eikermann M, Neugebauer EA. Laparoscopic 
versus open appendectomy in patients with suspected appendicitis: a 
systematic review of meta-analyses of randomised controlled trials. 
BMC Gastroenterol 2015;15:48.  

20. Korndorffer JR Jr, Fellinger E, Reed W. SAGES guideline for 
laparoscopic appendectomy. Surg Endosc 2010;24(4):757–61. 

 

 


