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ABSTRACT:  

Introduction: Undescended testes (UDT) is the 

most common congenital anomaly of the 

urogenital system in male newborns. Testicular 

descent into scrotum is necessary for normal 

spermatogenesis. The scrotal temperature is 2-7 

degrees below body temperature. UDT are prone 

to impaired spermatogenesis, Surgical site 

infection (SSI) is a leading cause of postoperative 

morbidity and mortality. It is the third most 

common cause of hospital acquired infections. 

However injudicious use of antibiotics is 

responsible for increased costs, unwanted drug 

side effects like Clostridium difficile infection as 

well as the emergence of resistant strains and 

multidrug resistant infections.  

Objective: To determine the frequency of 

surgical site infection in pediatric patients 

undergoing orchidopexy without the 

administration of prophylactic antibiotics.  

Study design: Descriptive Study  

Setting: Department of pediatrics, Lady Reading 

Hospital Peshawar.   

Duration of study: From 08-July-2020 to 08-

January-2021.   

Materials and Methods: A total of 126 cases of 

undescended testis were selected in a consecutive 

manner OPD and subjected to orchidopexy. 

Follow up was done to detect the presence or 

absence or SSI.   

Results: The mean age of the sample was 

12.9+6.9 months. Mean weight of the included 

children was  

12.8 4.9 kg and mean height was 73.1+ 13.5 cm. 

50.8% Presented with right side undescended 

testis and 57.1% were in ASA class Mean 

operative time for orchidopexy was 44.4 10.3 

minutes. SSI was recorded in 31 (24.6%) of 

children.   

Conclusion: Surgical site infection (SSI) is a 

significant concern in pediatric patients 

undergoing orchidopexy for unilateral 

undescended testis. Further research is needed to 

identify the risk factors associated with SSI in 

children and develop effective preventive 

strategies. The use of prophylactic antibiotics 

should be carefully considered, considering the 

potential risks and benefits. Addressing SSI in 

this population is crucial for improving patient 

outcomes and reducing the burden of 

complications.  

INTRODUCTION:  

Undescended testes (UDT) is the most common 

congenital anomaly of the urogenital system in 

male newborns. It is present in approximately 3% 

term and 30% preterm infants all over the world. 

Spontaneous descent occurs in up to 70% patients 

with the first 3 months of life; however, after 6 

months a surgical intervention is required.1 The 

risk factors for UDT include prematurity, 
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intrauterine growth retardation (IUGR), perinatal 

asphyxia, cesarean delivery, and toxemia of 

pregnancy to name a few.2 The Testicular descent 

into scrotum is necessary for normal 

spermatogenesis. The scrotal temperature is 2-7 

degrees below body temperature. UDT are prone 

to impaired spermatogenesis and increased risk of 

male infertility due to thermal injury because of 

exposure of testes to normal body temperature. It 

is also associated with an increased risk of 

testicular tumors in adult life.2,3 According to the 

guidelines of the American Academy of 

Pediatrics, the European Association of 

Urologists, and the Nordic consensus, 

orchidopexy should be performed around the age 

of 1 year to prevent long term complications.1,4 

Surgical site infections (SSIs) are a significant 

contributor to postoperative morbidity and 

mortality. They rank as the third most prevalent 

type of hospital-acquired infections, comprising 

more than one-fifth of all healthcare-associated 

infections.5 The incidence of in pediatric age 

group ranges from 2.5% to 20%. SSIS increase 

the financial burden on the patients and the 

healthcare setups. Antibiotic prophylaxis is 

therefore administered to prevent SSIs.6 The 

indiscriminate use of antibiotics is associated 

with various negative consequences, including 

increased costs, unwanted drug side effects like 

Clostridium difficile infection, and the emergence 

of resistant strains and multidrug-resistant 

infections. In recent years, there has been a 

growing interest in exploring the potential clinical 

advantages of performing clean pediatric 

surgeries without administering antibiotic 

prophylaxis.7  

A study by Vaze et al published in 2014 compared 

the frequency of SSI in patients undergoing 

inguinal herniotomy and orchidopexy between 

cases (group without the administration of 

prophylactic antibiotics to controls (group 

receiving prophylactic antibiotics) and found the 

frequency of SSI was 3.73% in cases versus 

2.22% in controls which was statistically non-

significant (p=0.703).8 Kekre et al in 2018 

reported that the out 24 (4.17%) patients 

undergoing orchidopexy without antibiotic 

prophylaxis suffered from SSIs.9 Another study 

by Rensing et al in 2018 studied 47690 patients 

undergoing orchidopexy without antibiotic 

prophylaxis and reported that surgical antibiotic 

prophylaxis was not associated with a decreased 

risk of SSI. The study reported that the frequency 

of SSI in patients undergoing orchidopexy 

occurring within 30 days of the procedure who 

did not receive antibiotic prophylaxis was less 

than 0.1%. The comparison of patients receiving 

antibiotic prophylaxis and those without 

antibiotic prophylaxis also revealed a statistically 

insignificant correlation (p=0.51).10  

The rationale of this study is that there is paucity 

of data in the Pakistani population with no 

previous study on determination of frequency of 

SSI in pediatric patients without the use of 

prophylactic antibiotics. Injudicious use of 

antibiotics is one of the major dilemmas of the 

present era. Therefore, the findings of this study 

will help to reduce the cost of antibiotics, adverse 

side effects associated with antibiotics use and 

will also help to reduce development of resistant 

strains. The main objective of this study is to 

determine the frequency of surgical site infection 

in pediatric patients undergoing orchidopexy 

without the administration of prophylactic 

antibiotics.  

MATERIALS AND METHODS:  

Study Design: Descriptive Study.   

Study Setting: Department of Pediatric Surgery, 

Lady Reading Hospital, Peshawar.   

Duration of Study: 6 months after approval of 

synopsis. From 08-07-2020 to 08-01-2021.   

Sample Size: The sample size has been calculated 

by WHO sample size calculator as follows,  
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1. Confidence level (1- a)        

   = 95%.  

2. Absolute precision required (d)      

   = 3.5  

3. Anticipated population proportion 

(frequency of SSI)   = 3.5.  

4. Sample size (n)        

     = 126 patients  

Sampling Technique: Non-Probability 

Consecutive Sampling  

Inclusion Criteria:  

1. Age between 6 months to 2 years.   

2. Patients having unilateral undescended 

testes with testes palpable in the inguinal canal or 

at the base of the scrotum   

3. ASA Class I and II  

Exclusion Criteria:  

1. Undescended testes with testes not 

palpable in the inguinal canal or the base of the 

scrotum.   

2. Patients taking antibiotics for any 

infection in the body.   

3. Patients who had a history of use of 

antibiotics in the past one week.   

4. Patients already having infection at the 

surgical site before the operation.   

5. Patients having concomitant pathologies 

of the scrotum like inguinal hernia.   

6. Patients not giving consent to be enrolled 

in the study   

The above-mentioned conditions also acted as 

confounders, hence excluded from the study.  

After approval from hospital ethical review 

committee Lady Reading Hospital, Peshawar, a 

written informed consent was taken from 

parents/guardians of all patients included in the 

study. After recording of demographic details, 

clinical examination was performed, Patients 

with unilateral undescended testicle lying in the 

base of the scrotum or palpable in the inguinal 

canal were included in the study. Routine 

laboratory investigations were carried out and 

fitness for general anesthesia was obtained. All 

surgeries were carried out under general 

anesthesia and no prophylactic antibiotics were 

given at the time of induction of anesthesia or 

after orchidopexy. Surgery time was measured in 

minutes from time of incision till the application 

of last stitch at the end of the surgery. Post-

operatively all patients were discharged in the 

evening of the day of surgery, and they would be 

followed in pediatric surgery OPD on 7th,14th and 

28th post-operative days.   

All patients were followed for surgical site 

infection. Data for each patient was recorded on 

predesigned patient’s proforma. Follow up was 

ensured by taking contact numbers of the patients. 

Throughout the study, all patients were treated 

with utmost respect and their comfort was 

prioritized. The exclusion criteria were 

meticulously adhered to manage confounding 

factors and minimize bias in the study.  

Data analysis was conducted using SPSS version 

25.0. Quantitative variables such as age, height, 

weight, and operation time were assessed by 

calculating the mean and standard deviation. 

Categorical variables, including surgical site 

infection, ASA class, and laterality (side 

involved), were analyzed by determining 

frequency and percentages. To control for effect 

modifiers such as age, height, weight, ASA class, 

laterality, and operative time, stratification was 

performed. The frequency of SSI was compared 

between stratified groups using the chi-square 

test, with a significance level set at p < 0.05.  

RESULTS:  

The study was conducted on 126 children 

presenting with unilateral undescended testis and 

subjected to orchidopexy. The Mean age of the 

sample was 12.9±6.9 months. The mean weight 

of the included children was 12.8±4.9 kg and 

mean height was 73.1±13.5 cm. 50.8% presented 

with right side undescended testis and 57.1% 

were in ASA class I. Mean operative time for 
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orchidopexy was 44.4±10.3 minutes. SSI was 

recorded in 31 (24.6%) of children. (Table 1, 

Figure 1)   

Table 1  

Variables  Frequency  Percent  

 Age Groups   

2-12 months  57  45.2%  

>12-24 months  69  54.8%  

 Weight   

5-10 Kgs  54  42.9%  

>10-15kgs  33  26.2%  

>15-20Kgs  39  31%  

 Height   

45-60cm  32  35.4%  

>60-75cm  43  34.1%  

>75-95cm  51  40.5%  

 Laterality   

Right  64  50.8%  

Left  62  49.2%  

 ASA Class   

ASA i  72  57.1%  

ASA ii  54  42.9%  

 Operative Time   

30-45 mins  82  65.1%  

>49-69 min  44  34.9%  

 Surgical Site Infection   

Yes  31  24.6%  

No  95  75.4%  
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SSI was stratified individually with age, weight, height, laterality, ASA class and operative time and P 

values were calculated by using Chi-square test given in Table 2.  

Table 2  

Variables   SSI Positive  SSI Negative  P Value  

 Height OF Child   

45-60 cm  
7  25  

0.917  

21.9%  78.1%  

>06-75 cm  
11  32  

25.6%  74.4%  

>75-95 cm  
13  95  

25.5%  74.5%  

Total  
31  95  

24.6%  75.4%  

 Laterality   

Right  
14  50  

0.470  

21.9%  78.1%  

Left  
17  45  

27.4%  72.6%  

Total  31  95  
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24.6%  75.4%  

 ASA Class   

ASA i  
19  53  

0.591  
26.4%  73.6%  

ASA ii  
12  42  

22.2%  77.8%  

Total  
31    95   

24.6%    75.4%  

  Operative Time    

30-40 minutes  
21    61  

0.720  

25.6%    74.4%  

>45-60 minutes  
10    34  

22.7%    77.3%  

Total  
31    95  

24.6%    75.4%  

 

Discussion:  

The occurrence of Surgical Site Infection (SSI) is 

a significant factor in assessing surgical results, 

especially in pediatric surgery. Prolonged 

hospital stays often result from wound infections 

and complications related to wounds. Existing 

research indicates a wide range in the incidence 

of postoperative wound infections in children, 

ranging from 1.6% to 18.7%, and even higher 

rates of 27% for contaminated surgeries and 30%-

40% for dirty infected surgeries.11-18 Incidence of 

SSI depends on the class of the wound.13 Wound 

infection is more likely to occur in emergency 

surgeries and surgeries that exceed a duration of 

1 hour. Additionally, newborn surgeries and 

surgeries involving the use of open drains carry a 

higher risk for the development of wound 

infections.18,16 However, the current literature 

does not provide a specific analysis of the 

occurrence of wound infections based on 

complications related to the surgery itself.15,19  

In our study SSI were reported towards a higher 

side (24.6%), which is consistent with literature 

data reporting 10-40.7%.15,18,21,23 On the contrary, 

van Griethuysen et al. and Horwitz et al. have 

presented contrasting findings, stating that the 

infection rate for dirty operations is actually 

lower compared to contaminated operations.20,24 

While these studies did not identify a specific 

reason for this observation, Bhattacharyya et al. 

provided an explanation for the higher infection 

rate in contaminated operations. They noted that 

one-third of surgical wounds, particularly in the 

case of dirty-infected surgeries, were not 

primarily closed, which could contribute to the 

increased risk of infection.21 Cruse's study found 

a significant increase in hospital stays, averaging 

12.6 days, in the presence of SSI.19 While most 

studies indicate a longer hospital stay in cases of 

Surgical Site Infection (SSI), the specific reasons 

for this prolonged duration are not specified.23,25   

Numerous studies have established a correlation 

between longer surgery durations and an 

increased rate of Surgical Site Infections 

(SSIs).11,13,18,22 Cruse et al. found a direct link 
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between longer operation durations and a nearly 

twofold increase in the rate of SSI per hour.19   

Opinions regarding the use of antibiotics are 

inconsistent. However, Porras-Hernandez et al. 

and Fletcher et al. demonstrated that antibiotic 

prophylaxis, while marginally significant, acted 

as a protective factor against Surgical Site 

Infections (SSI).15,22 Uludag et al. emphasized 

that even with the implementation of antibiotic 

prophylaxis, the rate of wound infection for dirty-

infected surgeries remained at 30%.18 In the 

present study, the rate of wound infection was 

higher even after antibiotics were used 

prophylactically.   

A prior study revealed that surgical antibiotic 

prophylaxis (SAP) did not yield any advantages 

in pediatric circumcisions and, in fact, carried a 

clear heightened risk of adverse events.26 

Additional studies have similarly proposed the 

safety of excluding surgical antibiotic 

prophylaxis (SAP) in pediatric hernia repair and 

orchiopexy. However, due to the relatively small 

patient cohorts and the infrequent occurrence of 

postoperative surgical site issues, a large patient 

cohort is necessary to establish whether a 

definitive benefit or detriment exists.27 Evidence 

in the adult literature supports the notion that 

surgical antibiotic prophylaxis (SAP) does not 

reduce the risk in specific clean procedures, such 

as microsurgical varicocelectomy, 

adrenalectomy, partial nephrectomy, and 

nephrectomy.28,29 Some studies suggest that 

topical antibiotic prophylaxis may be 

advantageous in adult microsurgical 

varicocelectomies, which share similarities with 

pediatric orchiopexy.30   

Previous studies have highlighted the absence of 

evidence-based guidelines for surgical antibiotic 

prophylaxis (SAP) in common procedures, 

resulting in substantial variability in SAP usage. 

This pattern is observed in other clean and clean-

contaminated pediatric procedures, including 

circumcision, inguinal hernia repair, hydrocele 

repair, laparoscopic varicocelectomy, 

hypospadias repair, endoscopic urological 

procedures, and spinal procedures.31   

According to the most recent American 

Urological Association (AUA) Best Practice 

Policy Statement, surgical antibiotic prophylaxis 

(SAP) is recommended for clean-contaminated, 

adult urologic procedures. However, SAP is not 

recommended for clean procedures unless 

specific risk factors are present.32 A multisociety 

guideline also advises against the use of surgical 

antibiotic prophylaxis (SAP) for clean pediatric 

procedures.33 European guidelines have put 

forward similar recommendations, emphasizing 

the need for renewed attention to antibiotic 

stewardship, particularly in pediatric treatment, 

due to increasing concerns about drug-resistant 

bacterial strains.34, 35  

The strength of this study lies in its adequate 

sample size of 126 pediatric patients, which was 

determined using a reliable sample size 

calculator. This ensures that there is sufficient 

data for analysis and enhances the 

generalizability of the findings to a broader 

population. Additionally, the study included a 

follow-up period of 28 days, with patients being 

evaluated on the 7th, 14th, and 28th post-

operative days. This extended follow-up allows 

for the detection of surgical site infections over a 

reasonable duration, providing a comprehensive 

assessment of the outcomes.  

However, there are certain limitations to consider. 

Firstly, the study was conducted in a single 

center, which may limit the generalizability of the 

results to other healthcare settings. Variations in 

surgical practices, patient characteristics, and 

healthcare resources among different centers may 

influence the frequency of surgical site infections. 

Furthermore, the study utilized a non-probability 

consecutive sampling technique, introducing the 

possibility of selection bias. This could affect the 

representativeness of the sample and potentially 

impact the validity of the results. A randomized 
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controlled trial design would have minimized 

selection bias and provided stronger evidence.  

Conclusion:  

This study highlights the significant occurrence 

of surgical site infections (SSI) in pediatric 

patients undergoing orchidopexy for unilateral 

undescended testis. The findings emphasize the 

importance of addressing this serious 

complication and call for further research to 

identify the risk factors associated with SSI in 

children. Understanding these factors will 

contribute to the development of effective 

preventive strategies and future research 

directions. It is worth noting that the injudicious 

use of antibiotics, although common in 

preventing SSIs, can lead to increased costs, 

adverse drug effects, and the emergence of 

antibiotic-resistant strains. Therefore, it becomes 

essential to strike a balance between the use of 

prophylactic antibiotics and minimizing the 

associated risks. Future studies should focus on 

optimizing the administration of antibiotics, 

considering the specific needs and characteristics 

of pediatric patients. Overall, this study sheds 

light on the challenges posed by surgical site 

infections in pediatric orchidopexy procedures 

and underscores the importance of further 

investigation to improve patient outcomes and 

reduce the burden of SSI in this population.  

References:  

1. Hensel KO, Caspers T, Jenke AC, 

Schuler E, Wirth S. Operative management of 

cryptorchidism: guidelines and reality-a 10-year 

observational analysis of 3587 cases. BMC 

Pediatr. 2015;15:1 16.   

2. Niedzielski JK, Oszukowska E, 

Słowikowska-Hilczer J. Undescended testis 

current trends and guidelines: a review of the 

literature. Arch Med Sci. 2016;12(3):667-77.   

3. Radmayr C, Dogan HS, Hoebeke P, 

Kocvara R, Nijman R, Silay, et al. Management 

of undescended Urology/European Society for 

Paediatric Urology Guidelines. J Pediatr Urol. 

2016;12(6):335-43.   

4. Hrivatakis G, Astfalk W, Schmidt A, 

Hartwig A, Kugler T, Heim T, et al. The timing 

of surgery for undescended testis – a retrospective 

multicenter analysis. Dtsch Arztebl Int. 

2014;111(39):649-57.   

5. Haque M, Sartelli M, McKimm J, Abu 

Bakar M. Health care-associated infections – an 

overview. Infect Drug Resist. 2018;11:2321-33.   

6. Giordano M, Squillace L, Pavia M. 

Appropriateness of surgical antibiotic 

prophylaxis in pediatric patients in Italy. Infect 

Control Hosp Epidemiol. 2017;38():823-31.   

7. Chan KH, Bell T, Cain M, Carroll A, 

Benneyworth BD. Variation in surgical antibiotic 

prophylaxis for outpatient pediatric urological 

procedures at United States Children’s Hospitals. 

J Urol. 2017;197(3 Pt 2):944-50.   

8. Vaze D, Samujh R, Narasimha Rao KL 

Risk of surgical site infection in paediatric 

herniotomies without any prophylactic 

antibiotics: A preliminary experience. Afr J 

Paediatr Surg. 2014;11(2): 158-61.   

9. Kekre G, Dikshit V, Kothari P, 

MudkhedkarK, Gupta A, Patil P. Incidence of 

wound infection in common paediatric day care 

surgeries following a no- antibiotic protocol: a 

viable recommendation for a public hospital in 

India. Int Surg J 2018;5(5): 1 729-32.   

10. Rensing AJ, Whittam BM, Chan KH, 

Cain MP, Carroll AE, Bennett WE Jr. Is surgical 

antibiotic prophylaxis necessary for pediatric 

orchiopexy? J Pediatr Urol. 2018;14(3):261.el-e7  

11. Bhattacharyya N, Kosloske AM: 

Postoperative wound infection in pediatric 

surgical patients: a study of 676 infants and 

children. J Pediatr Surg 1990;25:125-129   

12. Brown SM, Eremin SR, Shlyapnikov SA, 

Petrova EA et al: Prospective surveillance for 

surgical site infection in St. Petersburg, Russian 



Bioanalysis ISSN:1757-6199 VOLUME 16, ISSUE 3 page 587-596             

Journal link: https://bioanalysisjournal.com/      

Abstract Link: https://bioanalysisjournal.com/abstract-587-596 30 June 2024      
  
 
 

595 
 

Federation. Infect Control Hosp Epidemiol 

2007;28:319-325   

13. Davis SD, Sobocinski K, Hoffmann RG, 

Mohr B, Nelson DB: Postoperative wound 

infections in a children’s hospital. Pediatr Infect 

Dis 1984;3:1 14-116   

14. Merei JM: Pediatric clean surgical 

wounds: is dressing necessary? J Pediatr Surg 

2004:39:1871-1873   

15. Porras-Hernandez JD, Vilar-Compte D, 

Cashat-Cruz M, et al: A prospective study of 

surgical site infections in a pediatric hospital in 

Mexico City. Am J Infect Control 2003;3 1:302-

308.   

16. Sharma LK, Sharma PK: Postoperative 

wound infection in a pediatric surgical service. J 

Pediatr Surg 1986;2 1:889-891   

17. Sangrasi AK, Leghari AA, Memon A et 

al: Surgical site infection rate and associated risk 

factors in elective general surgery at public sector 

medical university in Pakistan. Int Wound J 

2008:5:74-78  

18. Uludag Rieu P, Niessen M, Voss A: 

Incidence of surgical site infections in pediatric 

patients: a 3month prospective study in an 

academic pediatric surgical unit. Pediatr Surg Int 

2000;16:417-420   

19. Cruse PJE, Foord R: The epidemiology 

of wound infection: a 10-year prospective study 

of 62.939 wounds. Surg Clin North Am 1980; 

60:27-40  

20. Horwitz JR, Chwals WJ, Doski JJ et al: 

Pediatric wound infections: a prospective 

multicenter study. Ann Surg 1998;227:553-558   

21. Mangram AJ, Horan TC, Pearson ML, 

Silver LC, Jarvis WR: Guideline for prevention 

of surgical site infection, 1999. Infect Control 

Hosp Epidemiol 1999;20:250-278   

22. Fletcher N, Sofianos D, Berkes MB, 

Obremskey WT: Prevention of perioperative 

infection. J Bone Joint Surg Am 2007; 89:1605-

1618   

23. Mishriki SF, Law DJ, Jeffery PJ: Factors 

affecting the incidence of postoperative wound 

infection. J Hosp Infect 1990;16:223-230   

24. van Griethuysen AJ, Spies-van Rooijen 

NH, Hoogenboom- Verdegaal AM: Surveillance 

of wound infections and a new theatre: 

unexpected lack of improvement. J Hosp Infect 

1996; 34:99-106   

25. Sparling KW, Ryckman FC, Schoettker 

PJ, et al: Financial impact of failing to prevent 

surgical site infections. Qual Manag Health Care 

2007;16:219-225.  

26. Chan KH, Whittam BM, Moser EAS, 

Cain MP, Bennett Jr WE. Adverse events 

associated with surgical antibiotic prophylaxis for 

outpatient circumcisions at US children's 

hospitals. Pediatr Urol 2017; 13(2):205.ele6.   

27. Vaze D, Samujh R, Narasimha Rao KL. 

Risk of surgical site infection in paediatric 

herniotomies without any prophylactic 

antibiotics: a preliminary experience. Afr J 

Paediatr Surg 2014;11(2):158e61.   

28. Richardson I, Nagler HM. Systemic 

antibiotic prophylaxis not needed for 

microsurgical varicocelectomy. Urology 2008; 

71(4):669e71.   

29. Kijima T, Masuda H, Yoshida S, 

Tatokoro M, Yokoyama M, Numao N, et al. 

Antimicrobial prophylaxis is not necessary in 

clean category minimally invasive surgery for 

renal and adrenal tumors: a prospective study of 

373 consecutive patients. Urology 

2012;80(3):570es.   

30. O'Connor Jr LT, Goldstein M. Topical 

perioperative antibiotic prophylaxis for minor 

clean inguinal surgery. J Am Coll Surg 

2002;194(4):407e10.2002;194(4):407e10.   

31. McLeod LM, Keren R, Gerber J, French 

B, Song L, Sampson NR, et al. Perioperative 

antibiotic use for spinal surgery procedures in US 

children's hospitals. Spine (Phila Pa 1976) 

2013;38(7):609el6.   



Bioanalysis ISSN:1757-6199 VOLUME 16, ISSUE 3 page 587-596             

Journal link: https://bioanalysisjournal.com/      

Abstract Link: https://bioanalysisjournal.com/abstract-587-596 30 June 2024      
  
 
 

596 
 

32. Wolf Jr JS, Bennett CJ, Dmochowski 

RR, Hollenbeck BK, Pearle MS, Schaeffer AJ. 

Best practice policy statement on urologic 

surgery antimicrobial prophylaxis. J Urol 

2008;179(4):1379e90.  

33. Bratzler DW, Dellinger EP, Olsen KM, 

Perl TM, Auwaerter PG, Bolon MK, et al. 

Clinical practice guidelines for antimicrobial 

prophylaxis in surgery. Surg Infect (Larchmt) 

2013; 14(1):73e1 56.   

34. Wagenlehner FM, Bartoletti R, Cek M, 

Grabe M, Kahlmeter G, Pickard R, et al. 

Antibiotic stewardship: a call for action by the 

urologic community. Eur Urol 

2013;64(3):358e60.  

35. Nicolini G, Sperotto F, Esposito S. 

Combating the rise of antibiotic resistance in 

children. Minerva Pediatr 2014;66(1):3 le9.  


