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ABSTRACT

PURPOSE OF THE STUDY
To identify risk factors associated with developing Clostridium difficile infection (CDI) in adolescent idiopathic scoliosis pa-

tients after surgery and to describe the clinical presentation of CDI in these patients.
Clostridium difficile colitis is reportedly increasing in hospitalized patients and can have a negative impact on patient out-

comes. No data exist on CDI rates and its consequences on patient undergoing surgery for adolescent idiopathic scoliosis.

MATERIAL AND METHODS
A retrospective database review of patients who underwent elective idiopathic scoliosis surgery between January 2019 to

June 2021 was conducted. The population was divided into patients who developed Clostridium difficile colitis and those
who did not. 

RESULTS
A total of 128 patients were included in the study. We did not find notable risk factors for the development of CDI. In 2

patients diagnosis of CDI, was made. Length of hospital stays, and readmissions were significantly higher in patients with
CDI.

CONCLUSIONS 
CDI is a rare post-surgical complication in patients who undergo surgery for idiopathic scoliosis. Currently, we cannot

identify predisposing factors for the development of CDI in adolescent idiopathic scoliosis patients.
A high index of suspicion is necessary for timely diagnosis and treatment in patients presenting with abdominal symptoms

around post-operative day 5 after surgical treatment for idiopathic scoliosis. 
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INTRODUCTION

Clostridium difficile (CD) is a gram-positive anaer-
obic spore-forming microorganism. Although frequent
in the microbiota of asymptomatic children (10), it can
cause Clostridium difficile infection (CDI), a colitis re-
sulting from disruption of normal gut flora, usually re-
lated to prior antibiotic use (8).

Orthopedic surgery has shown a strong association
with CDI when compared to other surgical disciplines
and rates of CDI have been shown to be highest in those
undergoing spine interventions (33.8/1000 cases) (2, 6).
Several studies have evaluated CDI in the context of
spine surgery. The reported incidence of CDI in spine
surgery ranges from 0.08% to 0.68% with association
to increased hospital cost, length of stay, mortality, and
readmission (1, 2, 5, 11). A study comparing surgical
complication rates in the pediatric spine population as
they are reported in institutional morbidity and mortality
and National Surgical Quality Improvement Program
found CDI as one of the most common under-reported
complications (12). We were able to find only one case

report describing CDI after surgery for adolescent idio-
pathic scoliosis (AIS) (9).

The aim of this study was to identify risk factors as-
sociated with developing CDI in AIS patients after sur-
gery and to describe the clinical presentation of CDI in
these patients. 

MATERIAL AND METHODS

Patients 
Following institutional review board (IRB) approval,

a retrospective review of prospectively collected data
from a single institution consecutive series of patients
was undertaken. Due to the retrospective nature of the
study, the need for informed consent was waived by the
IRB. 

Our study included 128 consecutive patients with
AIS who underwent correction and fusion surgery be-
tween January 2019 to June 2021. There were 98 female
patients and 30 male patients with a mean age of 15.6
years (range, 11 to 21 years) at the time of surgery. Pa-
tients’ curves were classified according to the Lenke
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classification system (7). Fifty-six were type 1, 21 type
2, 26 type 3, 4 type 4, and 21 type 6. Patient demo-
graphics are presented in Table 1.

The surgery was performed by two fellowship trained
spine surgeons with more than 10 years' experience. The
surgical technique was identical for all cases, including
instrumented posterior spinal fusion with all pedicle
screws double rod construct. Patients were enrolled into
the study if instrumented posterior spinal fusion for late-
onset juvenile or AIS was performed.

Patients were characterized as those with and without
CDI diagnosed within 30 days of surgery. To establish
positive CDI, we used an enzyme immunoassay and
polymerase chain reaction (PCR). An enzyme im-
munoassay was performed on the stools, to detect si-
multaneously toxins A and B. To verify the diagnosis,
CDI was tested in the stool by PCR. Infection was diag-
nosed when both PCR and toxins were present. 

Patient demographics including age, gender, and body
mass index (BMI; kg/m2) were compared between CDI
patients and controls. We have documented estimated
blood loss during surgery, type and duration of post-
surgical antibiotic treatment, treatment with proton pump
inhibitors (PPI), length of stay (LOS) and readmissions
within 30 days. Index surgeries were further categorized
by number of instrumented levels. Since the study pop-
ulation was young and healthy, comorbidities were not
documented. 

We have also documented the symptoms of patients
with CDI, their duration, treatment, and response to
treatment.

Statistical analysis
Statistical analysis was performed using SPSS soft-

ware (version 20; SPSS, Chicago, IL, USA) with a 5%
significance level.

We used comparisons of age, BMI, blood loss during
surgery, duration of post-surgical antibiotic treatment,
number of instrumented levels, and length of stay with
t test between the infected and non-infected group.  
Chi-square (χ2) test was used to evaluate differences in
type of antibiotics, treatment with proton pump inhibitors

(PPI), gender and readmissions with 30 days between
the infected and non-infected group. 

RESULTS

During the study period, 128 patients underwent in-
strumented posterior spinal fusion with all pedicle screws
double rod construct. Among those, two cases were dia -
gnosed with CDI (1.5%). The demographic, clinical and
surgical characteristics of the 126 patients who did not
have the CDI are described in Table 1.

We did not find a correlation between age, gender,
blood loss during surgery, type and duration of post-
surgical antibiotic treatment, treatment with PPI and
CDI. However, length of hospital stays, and readmissions
were significantly higher in patients with CDI.

Two patients, described below as patient A and patient
B, developed symptoms on post-operative day 5 and
dia gnosis of CDI was made. 

Patient A was a 17-year-old healthy adolescent, with
no comorbidities, who underwent an uneventful posterior
spinal fusion from T4 to L3 (Solera, Medtronic). We
were able to correct her right thoracic curve from 56 de-
grees to 26 degrees. The patient received intravenous
(IV) cefazolin 1 g intraoperatively and was prescribed
cefazolin 1 g every 8 hours until the removal of her
drainage on post-operative day 3. 

On post-operative day 5 the patients developed spik-
ing fever with temperature of 38.5 C, accompanied by
nausea, vomiting and diarrhea. On her labs, the white
blood cell (WBC) count was 18.400 cells/µl and the 
C-reactive protein (CRP) was 57.24 mg/l. Chest X-ray
did not demonstrate any infiltrates or effusion and the
urine analysis was normal. The surgical wound did not
show any sign of infection throughout her post-operative
course. Other causes of diarrhea like Salmonella,
Shigella, Campylobacter, Rotavirus and Adenovirus were
ruled out.  The stool sample was positive for Clostridium
difficile toxin, and PCR verified the diagnosis. She was
then started on a regimen of oral vancomycin tablets,
125 mg every 6 hours.

On post-operative day 8 the diarrhea and her abdom-
inal pain resolved. Repeat labs showed a WBC of 14.400
cells/µl. She was discharged home and continued to re-
ceive oral vancomycin for another 7 days, to a total of
10 days. 

Two weeks later, the patient was readmitted because
of fever, abdominal pain, diarrhea, and vomiting. Her
labs showed a WBC of 18.400 cells/µl and an elevated
CRP of 65.11 mg/l. She was restarted on oral van-
comycin, leading to resolution of her diarrhea and ab-
dominal pain on the second hospitalization day. The
stool examination for Clostridium difficile toxin at this
time was negative and the vancomycin treatment was
stopped. The patient remained under supervision for an-
other day and was later discharged. In the following
year, there has not been recurrence of symptoms.

Patient B was a 13-year-old healthy girl, with no co-
morbidities, who underwent an uneventful posterior
spinal fusion from T4 to L3 (Solera, Medtronic), during

Table 1. The demographic, clinical and surgical characteristics 
of patients with or without CDI

Patients without 
CDI (n=126)

Patients with CDI
(n=2)

Mean age (years) 15.6 ± 2.8 15 ± 2.8

Gender (male / female) 30 / 96 0 / 2

BMI (kg/m2) 20.9 ± 4.5 18.1 ± 1.2

Level fused 11.43 ± 1.5 11

Estimated blood loss (ml) 960 ± 547 1100 ± 707

Duration of post-operative 
antibiotics

3.22 ± 0.4 3.5 ± 0.7

Length of stay 5.28 ± 0.9 9.5 ± 0.7

Readmissions 1 1

CDI – Clostridium difficile infection
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ports early diagnosis and treatment as central to the pre-
vention a more invasive infection. We have also found
that the detection of Clostridium difficile toxin is possible
in early diagnosis and that treatment with oral van-
comycin is effective (4).

Previous studies and the current results show post-
operative CDI is significantly associated with extended
hospital stay and readmissions (1, 2, 5,11). We have
demonstrated that high level of suspicion for CDI leading
to early diagnosis and treatment will result in prompt
resolution of symptoms in our patient population.

The limitations of our study are its retrospective de-
sign, the relatively small cohort.

CONCLUSIONS 

CDI is a rare post-surgical complication in patients
who undergo surgery for idiopathic scoliosis. Currently,
we cannot identify predisposing factors for the develop -
ment of CDI in AIS patients. 

A high index of suspicion is necessary for timely di-
agnosis and treatment in patients presenting with ab-
dominal symptoms around post-operative day 5 after
surgical treatment for idiopathic scoliosis. 

The pros and cons of prolonged antibiotic prophylaxis
should be considered in view of the risk for CDI.
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which her right thoracic curve was corrected from 75
degrees to 30 degrees. The patient received IV cefazolin
1 g intraoperatively and was prescribed cefazolin 1gr
every 8 hours until the removal of her drainage on post-
operative day 4. 

On post-operative day 1, she received a transfusion
of 1 unit of packed red blood cells for a hemoglobin of
6.4 g/dl. 

On post-operative day 5 the patient developed spiking
fever with temperature of 39 °C, as well as abdominal
pain and diarrhea. Her WBC count was 13.200 cells/µl
and the CRP was 77.79 mg/l. Chest X-ray did not demon-
strate any infiltrates or effusion and the urine analysis
was normal. The surgical wound did not show any sign
of infection throughout her post-operative course. Other
causes of diarrhea like Salmonella, Shigella, Campy-
lobacter, Rotavirus and Adenovirus were ruled out. The
stool sample was positive for Clostridium difficile toxin,
and PCR verified the diagnosis. Prompting oral treatment
with vancomycin 125 mg every 6 hours. On post-oper-
ative day 8 the diarrhea stopped. On post-operative day
9 the patient was discharged home with oral vancomycin
for a total of 10 days. In the following year there has not
been recurrence of symptoms.

DISCUSSION

The incidence of CDI in patients undergoing elective
spine surgery ranges from 0.11% to 0.68%, with lower
incidence of infection reported in patients undergoing
cervical spine surgery (0.08%) and lumbar spine surgery
(0.11%) (1, 2, 5, 11). To date, CDI following surgery
for idiopathic scoliosis has only been reported in one
case report which included 2 patients (9). On the other
hand, CDI is one of the most commonly under-reported
complications in the pediatric spine population (12). The
relatively high incidence of 1.5% found in our study is
probably an overestimation of the true incidence, possi-
bly related to the prolonged treatment with post-operative
antibiotics and subject to selection bias.

We did not find a statistically significant correlation
between any of the variables that were studied and the
development of CDI. All cases in our study as well in
the previous case reports were treated with prolonged
antibiotic prophylaxis treatment after surgery, in contrast
to the Clinical Practice Guidelines for Antimicrobial
Prophylaxis in Surgery, which recommends a single dose
of cefazolin or another first-generation cephalosporin 1
hour prior to the surgical incision (3). This implies that
a prolonged post-surgical antibiotic prophylaxis treat-
ment may put patients at risk of developing CDI. Nev-
ertheless, the pros and cons of prolonged post-operative
antibiotic prophylaxis remains a controversial subject
(11).

All patients in our study as well as cases of CDI after
surgery for adolescent idiopathic scoliosis reported in
the literature were diagnosed during post-operative hos-
pitalization, usually between post-operative days 5 to 7
(9). However, 70% of CDI cases after spine surgery
were diagnosed post-discharge (2). Our experience sup-
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