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n INTRODUCTION

Surgical site infections (SSIs) are among the 
most common health care associated infec-

tions in children, with rates ranging from 2.5% 
to 5.4%. They are connected to significant post-
operative morbidity (such as delayed wound 
healing, increased antibiotics administration with 
their related adverse effects and possible systemic 
spread) and mortality [1-6].
Oncological patients could be considered at par-
ticular risk of SSIs because of the neoplastic pro-
cess itself and the immunosuppression induced 
by the chemotherapy [7].

Antibiotic prophylaxis is a well-known strategy 
for preventing SSIs also in the field of surgical on-
cology [8]. Unfortunately, there are no data on its 
effectiveness of in children.
The aim of this study is to investigate the inci-
dence of SSIs in children undergoing surgery for 
abdominopelvic neoplastic diseases receiving a 
24 hours prophylaxis with cefazolin.

n PATIENTS AND METHODS

The Istituto Giannina Gaslini (IGG) in Genoa-Ita-
ly is a tertiary care center for children.
Clinical data of children undergoing abdomin-
opelvic surgery for neoplastic diseases from Jan-
uary 2008 to December 2016 were retrospective-
ly analyzed. The incidence of SSIs in the 30 days 
following the surgical procedure was investigat-
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Little is known about the effectiveness of antibiotic 
prophylaxis for prevention of surgical site infections 
(SSIs) in paediatric abdominopelvic surgical oncology. 
A retrospective analysis was performed upon the inci-
dence of SSIs in children receiving a 24-hour antibiotic 
prophylaxis with cefazolin for abdominopelvic onco-
logical surgery. 
In all, 145 patients (57% females) with a median age 
of 4 years underwent surgical procedures for abdomi-
nopelvic tumours. No SSIs were detected, despite the 
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various risk factors known to be associated with their 
occurrence (such as pre- and post- surgical chemother-
apy, long hospitalization, intensive care unit admission 
and drain placement). Cefazolin prophylaxis seems to 
be safe and effective in preventing SSIs in children 
undergoing abdominopelvic surgery for oncological 
diseases.
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ed. All patients received antibiotic prophylaxis 
with cefazolin 25 mg/kg (maximum 2000 mg) 30 
minutes before skin incision and two more times 
within the first 24 hours after surgery (total: 3 dos-
es). Adherence to prophylactic protocol was mon-
itored through a checklist routinely completed 
before skin incision. Povidone-iodine was used as 
skin preparation agent in all cases.
For each patient the following data were collected: 
demographics, type of malignancy, the American 
Society of Anesthesiologists status (ASA), type 
of surgical procedure, wound classification [12], 
insertion of a central venous catheters (CVC), re-
quirement of blood transfusion, placement of uri-
nary catheter, suction or open drain placement, 
postoperative intensive care unit admission, pre- 
and post- operative length of hospital stay, previ-
ous hospitalization within 30 days, pre- and post- 
surgical chemotherapy.
SSIs were diagnosed when the infectious process 
affected either the incision or the deep tissue at 
the operation site [9]. Wound cultures and medi-
cal imaging were performed in case of sign of SSIs 
as erythema, tenderness, induration or purulence 
at the site of incision, associated or not with sys-
temic signs. Blood cultures were performed in 
case of clinical signs of systemic infections (i.e., 
fever, chills, and/or hypotension). Central ve-
nous catheter related infections were diagnosed 
according to our previous definitions [10]. Urine 
cultures were performed in case of fever in ab-
sence of signs of SSIs or in case of suspected uri-
nary tract infections.
In consideration of the descriptive nature of the 
study and in the absence of any prospective ran-
domization or historical control comparison, no 
statistical analysis was performed.

n RESULTS

During the study period a total of 146 patients 
underwent surgery for abdominopelvic tumors. 
Table 1 reports tumor diagnosis in prevalence or-
der, while Table 2 summarizes demographic data. 
Particularly, median age at surgery was 4 years 
(1 month -28 years), with 4 patients (3%) young-
er than 30 days of life. Median weight was 15 kg 
(4 kg - 76 kg). In 38% of cases chemotherapy was 
administered before surgery. The majority of pa-
tients (96%) was hospitalized more than 24 hours 

before surgery with 56% of them at least 30 days 
before it. The ASA score was I-II in ¾ of patients, 
with only 1 patient that was ASA score IV. The 
median duration of the surgical procedure was 
180 minutes (25 minutes - 845 minutes), but in ¼ 
of cases the procedure was longer than 5 hours. 
Laparoscopic surgery was performed in near 1/5 
of cases. After surgery a drain was placed in 57% 
of patients. Admission in intensive care unit was 
necessary in 23% of patients. Twenty-six percent 
of cases required blood transfusions. Finally, a 
CVC (80% tunneled) was inserted concomitant-
ly with the abdominal surgery in near a half of 
patients, while urinary catheter was positioned in 
66%. Median duration of hospitalization was 10 
days, in 8% of cases it was longer than 30 days. 
Surgical wound was classified as clean (class I) 
in 135 (92%) cases, as clean/contaminated (class 
II) in 7 (5%) and as class III (dirty) in 4 (3%) be-

Table 1 - Histological types categorized in relation to 
tumor primary site.

Diagnosis n (%)

Adrenal tumor
Peripheral neuroblastic tumor
Mesothelial cyst
Adrenaline producing tumor

82 (56%)
78
1
3

Ovarian tumor
Teratoma
Cistoadenoma
Leydig Sertoli cell tumor
Fibrothecoma
Embrional carcinoma
Dysgerminoma

26 (18%)
14
8
1
1
1
1

Renal tumor
Wilms tumor
Sarcomatoid cancer
Rhabdoid tumor
Carcinoma
Cystic nephroma

25 (17%)
21
1
1
1
1

Pelvic tumor
Sacrococcygeal teratoma
Pelvic rhabdomyosarcoma
Pelvic york sac tumor
Pelvic schwannoma

8 (6%)
3
3
1
1

Gastrointestinal tumor
Gastric teratoma
Hepatoblastoma
Anaplastic tumor of the colon

3 (2%)
1
1
1

Abdominal wall tumor
Sarcoma

2 (1%)
2
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cause of gross contamination or spillage of the 
operative field. After surgery, fever occurred in 18 
(12%) patients. No case of SSIs was detected. In 
5 cases (28% of febrile episodes) an infection of 
the CVC-insertion site that required its removal 
occurred. In 3 cases (3% of patients with urinary 
catheter) urinary tract infections were diagnosed, 
in 2 cases due to Escherichia coli, in a single case 
due to Candida albicans.
Chemotherapy was administered to 43% of pa-
tients within 1 month after surgery, but no case 
of SSIs was observed, even in presence of granu-
locytopenia.
No adverse event related with cefazolin adminis-
tration was observed.

n DISCUSSION

In the present study we evaluated the incidence of 
SSIs in children undergoing surgery for abdomin-
opelvic neoplastic diseases who received 24 hours 
antibiotic prophylaxis with cefazolin that still rep-
resents the recommended prophylaxis in many sur-
gical procedures [11-16]. Although oncological sur-
gery is usually clean (as in the 92% of our patients), 
considering the lack of specific recommendations, 
we decided to administer an antibiotic prophylaxis 
because of the immunocompromission induced by 
the neoplastic disease itself and by the chemother-
apy administered. Even if chemotherapy-induced 
granulocytopenia is a well-known risk factor for 
infections in oncological patients, data from adults 
indicate that surgical and ICU-related factors are 
more critical [7].
Our patients presented many risk factors gener-
ally associated with SSIs [2, 8, 17-20]. As a matter 
of fact, 3% percent were neonates, 25% of the sur-
gical procedures lasted more than 5 hours, 57% 
required drains, 49% CVCs and 66% urinary cath-
eters, while surgical wound contamination was 
infrequent (3% only). Moreover, 96% were inpa-
tient for more than 24 hours at time of surgery, 
23% required ICU admission and postoperative 
length of hospital stay was longer than 30 days in 
12%. In spite of all these risk factors, no SSIs was 
observed.
Few studies have been published in the last 10 
years on the rate of infectious complications in 
children undergoing surgery for abdominal solid 
tumors [2, 21-24]. Qureshi et al. reported a 4% of in-

Table 2 - Patient demographics, surgery-related data 
and admission-status features.

n (%)

Patient demographics

Sex
- Male
- Female

63 (43%)
83 (57%)

Age, median, range 4 years (1 month 
-28 years)

Weight (kg), median, range 15 (4-76) 

ASA physical status
- I - II
- III - IV

107 (73%)
39 (27%)

Surgery-related data

Wound class
- I
- II
- III

135 (92%)
7 (5%)
4 (3%)

Surgical time (minutes), median, range 180 (25-845)

Type of procedure
- Open
- Laparoscopic

115 (79%)
31 (21%)

Procedures requiring blood transfusion 38 (26%)

Central venous catheter placement 
concomitantly with surgery
- Partially implanted central  

venous catheters (Broviac) 
- Totally implanted central  

venous catheters (port) 
- Non-tunneled central  

venous catheters 
- Peripherally inserted central  

catheters

71 (49%)

57

10

3

1

Urinary catheter placement 97 (66%)

Drain placement
- Suction
- Open
- Both

82 (57%)
76 
6
1

Admission-related data

Preoperative chemotherapy 56 (38%)

Previous hospitalization within 30 days  82 (56%)

Being inpatients 140 (96%)

Postoperative admission 
- Intensive care unit
- Surgery ward

34 (23%)
112 (77%)

Postoperative chemotherapy 63 (43%)

Length of hospital stay (days),  
median, range

10 (2-384)
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cidence of SSIs in 106 neuroblastoma patients treat-
ed from 2006 to 2011, while Ritchey et al. rated a 2% 
of SSIs in 534 children required surgery for Wilms’ 
tumor from 1986 to 1994 [23, 24]. However no data 
on antibiotic prophylaxis were documented.
In conclusion, in the absence of a randomized 
clinical trial, our results demonstrate that antibi-
otic prophylaxis with cefazolin is safe and effec-
tive in preventing SSIs in children undergoing 
abdominopelvic surgery for tumors.
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