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Introduction

In the adult patient population, the standard of care classically for elective colon and rectal
operative procedures has been to perform a preoperative bowel preparation in attempt to
decrease the risk of post-operative complications®. There are a multitude of bowel
preparation options, and surgeon preference generally guides which preparation is used?:3.
However, over time, more and more data has revealed that there is not enough evidence to
support the use of preoperative bowel preparation to decrease the risk of postoperative
complications in the adult patient population®>6. Furthermore, many meta-analyses have
suggested that the use of preoperative bowel preparation should be eliminated from routine
clinical use and instead be used in select cases only’:8:2,

Furthermore, years of data from traumatic colonic injuries has shown that primary colonic
repair can be performed safely, despite the lack of preoperative bowel preparation in this
patient population1?. Indeed, now it has been shown that in hemodynamically stable
patients, primary repair or resection with anastomosis can be safely performed in patients
with traumatic colon injury, and after confirmation by a number of prospective randomized
studies, this is now the standard of care at many institutions10:11,12,1314,15,16

The data in the pediatric literature with regards to preoperative bowel preparation is much
more limited. Although it has been shown to be safe to use Golytely, a bowel preparation
comprised of polyethylene glycol and electrolytes, in children and infants’, its use is still
rather challenging. Poor acceptance, difficulty with compliance and tolerance, and inability
for children to understand the need for the prep make appropriate administration difficult!8,
and often make the use of nasogastric tubes (NGT) for administration necessary?.
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Furthermore, there is a wide variance in the use of bowel preparation as well as the type of
bowel preparation if used amongst clinicians®. Despite these challenges, there are a few
studies that suggest that preoperative bowel preparation for elective colorectal surgery in
pediatric patients does not affect the incidence of infectious complications20:21,

The aim of this study was to determine whether there is difference in outcomes between
pediatric patients receiving preoperative bowel preparation and those with no bowel
preparation that have a diet restricted to clear liquids prior to undergoing elective bowel
resection or ostomy closure. The primary outcomes measured by the study were differences
in morbidity and mortality between pediatric patients undergoing bowel preparation and
those with no bowel preparation. Secondary outcomes examined were difference in the
occurrence of specific morbidities between the two groups, including wound infection,
abdominal abscess, sepsis, anastomotic leakage, ileus/bowel obstruction, or extra-abdominal
complications.

This is a prospective randomized study. A total of 32 patients were recruited between
October 2009 and March 2013. Patients were deemed eligible if they were aged three
months to 18 years, undergoing an elective bowel resection or ostomy closure, and had a
parent or guardian that was capable of giving consent on the patient’s behalf. Patients were
excluded if they were undergoing an emergent procedure, required a diverting proximal
ostomy, had a known intra-abdominal infection, required an intra-operative colonoscopy,
had a malignancy, had known allergies to the bowel preparation ingredients, or had a
medical condition that would contraindicate a bowel preparation, as deemed by the treating
physician.

Patients were deemed eligible for the study by a physician, nurse, or advanced care
practitioner and informed consent was obtained. The patient was then randomized to either
the bowel preparation group (bowel prep) or the no bowel preparation group (no bowel
prep). Patients in the bowel prep group began a clear liquid diet at home at noon on the day
before surgery. They were then admitted to the hospital the day before surgery and initiated
on intravenous fluids at a weight based maintenance rate. Golytely prep was initiated at 4
pm on the day prior to surgery at a rate of 25 mL/kg/hr (maximum 1L/hr) for four hours. If
the patient was unable to complete the prep orally, a nasogastric tube (NGT) was placed to
administer the Golytely. If the rectal effluent contained solid material after four hours, the
prep was continued for another two hours. If the rectal effluent still contained solid material
at this point, warm saline enemas at 10 mL/kg were administered every two hours for a total
of three enemas. Patients remained NPO 2-6 hours prior to surgery in accordance with
anesthesia protocol.

Patients in the no bowel prep group remained at home to begin a clear liquid diet at noon on
the day prior to surgery. They remained NPO 2-6 hours before surgery in according to
anesthesia protocol. Weight based maintenance intravenous fluids were started on the day of
surgery in the preoperative holding area or in the operating room. For both groups,
preoperative antibiotics were administered within 30 minutes of skin incision and re-dosed if

Am Surg. Author manuscript; available in PMC 2016 December 20.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Shah et al.

Results

Page 3

necessary based on the length of the operation. Cefazolin (20—30 mg/kg) and Metronidazole
(10 mg/kg) were used, and if a patient was allergic to these, Clindamycin (15 mg/kg) was
used alternatively.

The patients then underwent either elective bowel resections or ileostomy or colostomy
closures. A few patients also underwent pull-through procedures. In accordance with the
eligibility criteria, there were no patients that underwent emergent procedures or had an
intra-operative colonoscopy.

Postoperatively, physician judgement dictated the removal of the NGT (if present) and
advancement of diet. Any complications or morbidities were noted at the time of discharge.
Initial follow up was scheduled at two weeks, either by phone interview or clinic
appointment. At 3-5 weeks postoperatively the patient was evaluated in clinic to determine
postoperative progress and to assess for any complications (Figure 1).

Data analysis was performed using Fischer’s Exact Test and T-test with Microsoft Excel and
STATAV13 software. The study was designed to test non-inferiority between the bowel prep
and no bowel prep groups. P-values less than 0.05 were considered statistically significant.
This study was approved by the University of North Carolina Institutional Review Board.

A total of 32 patients were recruited, 18 randomized to the bowel prep group and 14 to the
no bowel prep group. 14 (43.7%) patients were female and 18 (56.3%) were male. The mean
age was 7.1 £ 6.5 years. Mean length of stay (LOS) was 5.3 + 3.9 days. There was no in-
hospital or out-of-hospital mortality, with a mean length of follow-up of 27 + 24.9 days post-
discharge (Table 1).

Most common preoperative diagnoses included anorectal malformation, six (33.3%) in the
bowel prep group and four (28.6%) in the no bowel prep group, ulcerative colitis, one
(5.6%) and five (35.7%), respectively, and Hirschsprung’s disease, four (22.2%) and one
(7.1%), respectively (Table 2). Most common procedures performed included ileostomy
takedown, six (33.3%) in the bowel prep group and seven (50%) in the no bowel prep group,
and colostomy takedown, seven (38.9%) and four (28.6%), respectively, followed by bowel
resection and pull-through procedures (Table 3). The quality of the bowel preparation was
noted in each of the 18 patients in the bowel prep group, all with satisfactory preps. Only
three (16.7%) patients were able to complete the prep orally, the remainder requiring
placement of NGTs for administration of the Golytely solution. 12 (66.7%) had rectal
effluent containing solid material after administration of Golytely and therefore required
rectal enema administration.

There was no statistically significant difference in overall complication rates between the
bowel prep and no bowel prep groups (p=0.47), with five post-operative complications in
each group, (27.7% bowel prep, 35.7% no bowel prep). There was also no statistically
significant difference in individual complication rates between the two groups. Two (11.1%)
patients in the bowel prep group suffered from post-operative wound infections, compared to
three (21.4%) in the no bowel prep group (p=0.63). There were no intraabdominal abscesses
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in the bowel prep group, and one (7.1%) in the bowel prep group, requiring percutaneous
drainage (p=0.44). Both groups had one episode of sepsis, 5.6% and 7.7%, respectively
(p=1.00). Only one (5.6%) anastomotic leak was found and this was in the bowel prep group
(p=1.00). Finally, there were three (16.7%) bowel obstructions in the bowel prep group,
compared to one (7.1%) in the no bowel prep group (p=0.613). There were no extra-
abdominal complications in either of the groups (Figure 1).

Of note, there was no difference in age between patients that had post-operative
complications and those that did not, 7.8 + 7.14 years vs. 6.7 + 6.3 years, respectively
(p=0.67). There was a longer length of stay associated with those that suffered from a
complication, 8.1 £ 5.9 days vs. 3.9 + 1.5 days, respectively (p=0.004). Furthermore, among
the patients that suffered post-operative complications, two required an ICU stay of at least
one day and three required additional procedures or operative procedures. All except one
had a documented intraoperative complication, for example, a small enterotomy during
colostomy takedown in a patient that later developed a wound infection, and spillage of stool
after a small opening in the ileum during a bowel resection for Crohn’s disease resulting in
intra-abdominal abscess requiring percutaneous drainage. This is in comparison to the
patients that had no post-operative complications, where only one required an ICU stay
(readmission for non-surgery related issue), there were no additional procedures required,
and only one had a documented intraoperative complication (serosal tear during an
ileostomy takedown for ulcerative colitis).

Discussion

After many years of classic guidelines suggesting preoperative bowel preparation be used for
elective colon and rectal operative procedures in adults, recent data has shown that
preoperative bowel preparation does not decrease the risk of postoperative complications in
the adult population*®:8. However, the question in the pediatric population still remains.
There remains a paucity of data in the pediatric literature to guide the standard of care, and
the use and type of preoperative bowel preparation in infants and children remains largely up
to physician discretion®.

A few recent studies do suggest, however, that in pediatric patients undergoing elective
colorectal surgery, the use of a preoperative bowel preparation does not affect the incidence
of complications. These retrospective reviews and randomized prospective pilot studies
compared clear liquid diet alone to clear liquid diet plus bowel preparation and suggested
that omission of a preoperative bowel preparation does not lead to an increased risk of
infection or anastomotic complications?%:21, In this study we therefore attempted to address
this problem by performing a randomized prospective controlled study to test the non-
inferiority of preoperative use of clear liquid diet only (no bowel prep) compared to clear
liquid diet with preoperative bowel preparation in pediatric patients undergoing elective
bowel resection or ostomy closure.

The benefits of this study include the randomized prospective nature of the study design.
Also, despite the inclusion of multiple pediatric surgeons, the type of preoperative bowel
preparation and preoperative antibiotics was standardized. Furthermore, rectal effluent was
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monitored with an inclusion of rectal enemas to the study protocol if needed to ensure and
document adequacy of the bowel preparation. This addition was important, as the majority
of our patients did not have clear rectal effluent at the conclusion of Golytely administration.
In this manner we were able to show that there was no significant difference in overall
complication rates between the patients that received a preoperative bowel preparation and
those who did not. Furthermore, there was no significant difference in specific complication
rates between the two groups, including wound infection, abdominal abscess, sepsis,
anastomotic leak, bowel obstruction, or extra-abdominal complications. We therefore
demonstrate no inferiority with the use of clear liquid diet alone preoperatively in the
pediatric patient population undergoing elective bowel resection or ostomy closure. This is
in congruence with published reports in the adult population* and pilot studies performed in
the pediatric patient population20:21,

The finding of no difference in outcomes between those receiving a bowel prep and those
not receiving a bowel prep is potentially significant. There is a definite convenience, safety,
and cost benefit associated with a clear liquid diet only preoperatively. Patients avoiding a
preoperative bowel preparation can conduct a clear liquid diet comfortably in their own
home without a need for hospital admission the day before surgery. Furthermore, we found
that the majority of our patients were unable to tolerate the bowel prep orally, necessitating
placement of an NGT. The elimination of a bowel prep removes this inconvenience, as well
as saving time and money for families by avoiding preoperative hospital admissions.
Furthermore, although it has been shown to be safe to use Golytely in infants and childrenl’,
there is still an added risk of dehydration and electrolyte imbalance with the use of a bowel
prep22. The elimination of a preoperative bowel prep eliminates the risk of iatrogenic
complications associated with the prep itself.

Unfortunately this study is limited by its small sample size. In order to achieve adequate
power, this study needed recruitment of 100 patients. \We were unable to do this due to the
difficulty in finding patients agreeable to entering the study. Despite this, based on the
number of patients we were able to recruit, we are still able to show that preoperative use of
clear liquids only is not inferior the use of a preoperative bowel preparation. This provides
further support to the need of further, larger studies investigating clear liquids only as a
preoperative alternative to bowel preparation. This may be best performed in a randomized
prospective multi-institutional setting.

Finally, there has been evidence in the adult literature that suggests the combination of
preoperative bowel preparation and oral antibiotics is associated with favorable outcomes,
such as reduced surgical site infection rates, anastomotic leak, and ileus with associated
shorter length of stay and fewer readmissions?3:24, This has yet to be investigated in the
pediatric patient population, and may be an avenue for future study in attempt to decrease
the morbidity, mortality, and stress on the health care system associated with post-operative
complications.
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Conclusion

Recent studies have refuted the classic use of preoperative bowel preparation in elective
colon and rectal surgeries in the adult population, proving no increase in infectious
complications with the elimination of bowel preparation®. There is limited data in the
pediatric patient population with regards to this problem, and so the question still remains as
to whether preoperative bowel preparation is necessary in infants and children. Initial studies
have shown that there is no difference in complication rates in pediatric patients that receive
a bowel prep and those who do not2. In this randomized prospective study, we show that
there was no statistically significant difference in overall complication rates or rates of
wound infection, intra-abdominal abscess, anastomotic leak, sepsis, bowel obstruction or
extra-abdominal complications when comparing the use of preoperative bowel preparation
versus no bowel preparation with diet restriction to clear liquids in pediatric patients
undergoing elective bowel resection or ostomy closure. These findings support the need of
larger, potentially multi-institutional, studies investigating clear liquids only as a suitable
alternative to preoperative bowel preparations in the pediatric patient population.
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Overall patient demographics

Table 1

Demographics

Gender Male: 18 (56.3%)
Female: 14 (43.7%)
Mean Age 7.1 6.5 years
Mean Length of Stay 5.3 + 3.9 days
Mean Length of Follow-Up After Discharge 27 + 24.9 days

Mortality

0%
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Admission diagnoses of patients undergoing elective bowel resection or ostomy closure, based on study group.
Of note, the patient with perforated appendicitis had received an ileostomy during an earlier admission and
subsequently presented for elective ileostomy takedown.

Preoperative Diagnosis Based on Study Group

Bowel Prep

No Bowel Prep

# of patients (%)

# of patients (%)

Anorectal Malformation 6(33.3) 4 (28.6)

Ulcerative Colitis 1(5.6) 5(35.7)
Hirschsprung’s Disease 4(22.2) 1(7.1)

Crohn’s Disease 2(11.1) 2 (14.3)
Familial Adenomatous Polyposis 4(22.2) 0(0)
Trauma 1(5.6) 0 (0)

Rectal Duplication Cyst 0(0) 1(7.1)
Perforated Appendicitis 0 (0) 1(7.1)
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Operative procedures performed for patients with elective bowel resection or ostomy closure based on study

group

Table 3

Procedure Performed Based on Study Group

Bowel Prep No Bowel Prep

# of patients (%) | # of patients (%0)

lleostomy Takedown 6(33.3) 7 (50)
Colostomy Takedown 7(38.9) 4 (28.6)
Pull Through 3(16.7) 1(7.1)
Bowel Resection 2(111) 2(14.3)
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