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Abstract N
Our study questioned whether the outcome of postoperative early oral feeding is different from traditional postoperative feeding in |
children with Hirschsprung’s disease who underwent transanal endorectal pull-through.

This was an observational and comparative study. Patients were allocated into 2 groups. Age, gender, fever, surgery-related
infectious, abdominal distension, bowel obstruction, need for reoperation, peritonitis, anastomosis leak, and abscess formation were
assessed. IV fluids and antibiotics usage were recorded. A Chi-square test, independent sample unpaired Student ¢ test and Mann-—
Whitney test were used. P-value < .05 was considered statistically significant.

Infections occurred in no patient in group 1 and 1 patient in group 2. Stenosis occurred in 3 patients in group 1 and 2 patients in
group 2. Abdominal distension occurred in 4 patients in group 1 and 3 patients in group 2. Fever occurred in 2 patients in group 1 and
1 patient in group 2 within the first 24 hours and it occurred in 13 and 17 patients, respectively, within 48 hours. All patients of group 1
(n=15) were treated with antibiotics and intravenous fluid administration; 1 patient for 24 hours, 12 patients for 48 hours, and 1 for 72
hours, respectively. All patients of group 2 (n=18) were treated with antibiotics and intravenous fluid administration for 5 days. We
noted a significant difference regarding the duration of antibiotic treatment and intravenous fluid administration after 72 hours.

This study showed that there was no difference between the outcomes of early and traditional postoperative feeding. Due to a
significant difference in the antibiotics and IV fluid administration intervals between these 2 groups which cause a prolonged hospital

stay and higher costs, it seems that early postoperative feeding is superior to traditional strategy.
Abbreviations: HD = Hirschsprung’s disease, NPO = nil per os, TERP = transanal endorectal pull-through.
Keywords: Hirschsprung’s disease, nil by mouth, pediatric, postoperative early feeding, transanal endorectal pull-through

1. Introduction

Traditionally postoperative oral feeding following abdominal
surgery started after passage of flatus or bowel movement
(clinical evidence for resolution of postoperative ileus)."*! The
justification for this approach is to prevent postoperative
complications and avoid putting stress on the surgical site.®!
Nonetheless, the benefits and safety of deferring oral feeding are
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not completely clear, especially in children. Because they cannot
tolerate more than 2 to 3 days fasting and it has its own
complications. Although supporting evidence for postoperative
early feeding has been increasingly obtained in adults, convincing
evidence for children is lacking.

The safety and benefits of early oral feeding are shown in
adultsP®! and few studies in children.*! Also, early oral feeding
stimulates the gastrointestinal tract and produces propulsive
peristalsis which shortens the periods of postoperative ileus.[*-¢!
It also improves wound healing, reduces postoperative infectious
complications, and hospital stay in adults.[”®!

Usefulness and safety of early oral feeding have been shown in the
postoperative management of patients who underwent upper
gastrointestinal surgery.!>*~'!1 The European Society of Anesthesi-
ologists proposed early oral fluids begins in most of the pediatric
patients (within 3hours postoperation).'?! Although there is
evidence from studies that traditional postoperative care may bring
even worse outcome when compared to early feeding.3°!

Hirschsprung’s disease (HD) is a developmental disorder
caused by congenital absence of ganglion cells in the muscular
wall of the distal colon resulting in functional constipation.”!

Resection of the aganglionic segment and anastomosis is the
basic principle for definitive surgical treatment for this disease
(pull-through procedures). Various surgical techniques have been
proposed for the treatment including, Swenson procedure,'®!
single stage transanal endorectal pull-through (TERP),!*"!
Duhamel procedure,?®! Soave technique,*! laparoscopic pull-
through,'**! and so on.


mailto:ghamarika961@mums.ac.ir
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000014829

Ashjaei et al. Medicine (2019) 98:10

Figure 1. Transanal endorectal pull through.

Our study questioned whether the outcome of postoperative
early oral feeding is different from traditional postoperative
feeding in children with HD who underwent TERP.

2. Materials and methods

2.1. Study design and participants

This was an observational and comparative study conducted over
a period of 1 year (March 2016 to March 2017) at the Pediatric
Center of Excellence Tehran University of Medical Sciences
(academic hospital).

Inclusion criteria were children aged <18 years with HD
(approved by full thickness biopsy and histopathology) who had
undergone TERP (Fig. 1).

Exclusion criteria were coexisting disease, syndromic patients,
and patients operated with other methods.

Twenty patients excluded from the study (due to using other
surgical procedure) and the data for the 33 patients were
analyzed. (They satisfied the inclusion criteria.)
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2.2. Grouping patients

Patients were allocated into 2 groups using a computer-generated
code. Oral feeding was started in the first-day postoperation in
group 1 (as soon as they could tolerate) and between days 3 to §
in group 2. After surgery, regular visits were performed by the
surgeon who was blinded to the study groups. Postoperative care
was similar for all of these patients in 2 groups and modified
according to the individual circumstances. Nasogastric tube was
discharged as soon as possible after surgery and oral feeding
started within the first-day in group 1. Group 2 remained nil per
os (NPO) until days 3 to 5 and then oral feeding started. Group 1
represents early postoperative feeding and group 2 represents
traditional postoperative feeding.

2.3. Feeding

Feeds were initiated with the liquid diet and if well tolerated, it
was increased every 4 hours depending on appropriate feed for
age and individual circumstances. In older children, liquid diet
was replaced by a soft diet and if a soft diet was tolerated, regular
diet started and was modified by the patient desire. Patients were
discharged or transferred to the nonsurgical unit after complete
toleration of per os diet.

2.4. Variables

Age, gender, fever (axillary temperature over 37.5 centigrade),
surgery-related infectious (infection within 30 days post opera-
tion), abdominal distension (outward expansion beyond the
normal girth of the stomach and waist), bowel obstruction
(disruption of the normal movement of the products of digestion),
need for reoperation, peritonitis, anastomosis leak (any
extra luminal enteric contents detection), and abscess formation
were assessed.

Daily monitoring of patients was done and data were collected.
IV fluids and antibiotics usage were recorded.

2.5. Statistical analysis

Statistical analyses were performed by using the IBM SPSS
Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp.
A Chi-square test was applied to evaluate categorical variables.
After conducting a normality test (Shapiro—-Wilk), independent
sample unpaired Student ¢ test and Mann—Whitney test was used
for compared means in quantitative variables.
P-value <.05 was considered statistically significant.

3. Results

Table 1 shows the patients’ characteristics. Regarding the fact
that the demographic variables of age (mean) and gender do not
show significant differences between the 2 groups, it seems that

Demographic features and baseline characteristics of patients.

Variables Group 1 (n=15) Group 2 (n=18) X T P
Sex
Male n (%) 11 (73.3) 12 (66.6 0.172 678
Female n (%) 4 (26.6) 6 (33.3
Age, yr
Mean 6.5 9.72 —-1.714 .096

Group 1=early postoperative feeding, Group 2 =traditional postoperative feeding.
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Postoperative complications.
Group 1 (n=15)

Group 2 (n=18) X P

Infections 0 1(5.5 0.859  .354
Stenosis 3 (20) 2 (1) 0.490  .484
Abdominal Distention 4.(27) 3(17) 0.503  .478
Fever

24 h 2 (13) 1(5.5) 3123 210

48 h 13 (87) 17 (95) 3123 210
Obstruction 0 0 N/A N/A
Peritonitis 0 0 N/A N/A
Reoperation 0 0 N/A N/A
Abscess 0 0 N/A N/A
Leak 0 0 N/A N/A

The data are presented as n (%).
Group 1=early postoperative oral feeding, Group 2 =traditional postoperative feeding, N/A=not
applicable.

the matching of the groups is appropriate and there are no
confounding factors in the study in the terms of demographic
variables.

Table 2 shows postoperative complications in each group.
Infections occurred in no patient in group 1 and 1 patient in
group 2. Stenosis occurred in 3 patients in group 1 and 2 patients
in group 2. Abdominal distension occurred in 4 patients in group
1 and 3 patients in group 2. Fever occurred in 2 patients in group
1and 1 patient in group 2 within the first 24 hours and it occurred
in 13 and 17 patients, respectively, within 48 hours. No bowel
obstruction, peritonitis, need for reoperation, abscess formation,
or leak from anastomosis occurred in 2 groups.

We did multivariate logistic regression. P-value for the
infection, stenosis, abdominal distension, and fever was 1,
0.59, 0.54, and 0.31, respectively.

There were no statistically significant differences between the 2
groups regarding complications.

Table 3 shows the antibiotics and IV fluids administration
following TERP. All patients of group 1 (n=15) were treated
with antibiotics and intravenous fluid administration; 1 patient
for 24hours, 12 patients for 48hours, and 1 for 72hours,
respectively. All patients of group 2 (n=18) were treated with
antibiotics and intravenous fluid administration for 5 days. We
noted a significant difference regarding the duration of antibiotic
treatment and intravenous fluid administration after 72 hours.

4. Discussion

According to the results of our study, there is no significant
difference in the incidence of postoperative complications of
patients with HD in 2 groups (early and traditional feeding) and
there is no more complication due to early postoperative feeding.

Postoperative antibiotics and IV fluids usage.

Group 1 (n=15) Group 2 (n=18) P-value
24 h 15 18 1
48 h 13 18 115
72h 1 18 <.001
120 h 0 18 <.001

The data are represented as the numbers of patient treated with antibiotic or IV fluids administration
during that period of time.
Group 1=early postoperative feeding, Group 2 =traditional feeding.
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It means that the long-term NPO maintains no effect on the
reduction of complications and it just causes more hospital costs.
Infants and younger children have high metabolic demands
and limited glycogen storage which make them vulnerable to
prolonged fasting.!*3! Furthermore, prolonged fasting can result
in increased patient’s discomfort, especially in children. They
poorly understand the justification for NPO order.!?*%

In animals, fasting reduced the collagen contents in anasto-
motic tissues and disrupt healing. It also has been shown that
feeding confronts mucosal atrophy and makes higher anasto-
motic strength.!2728!

Fever was the most frequent complication in 2 groups of our
study but we showed that infectious complications do not have
any significant difference in early and traditional feeding. It may
be because of chemical components stimulation such as cytokine
during surgery and inflammation and it does not represent an
infectious process. It is also shown in the previous studies that
early postoperative feeding may provide gut integrity and prevent
bacterial and endotoxin translocation.”* 'l These studies
claimed that early feeding decreases the infectious complications
but we could not show this benefit in our study.

The traditional belief is “nil by mouth” in postoperative period
prevent abdominal distention and protect intestinal surgical
sites!*®%2! but in our study, early feeding did not induce these
complications.

The randomized clinical trial, considering patients following
abdominal emergency surgery, support our findings and showed
that the early oral feeding does not increase the complications
rate and it is safe for them.!?!

Our study showed that antibiotic and IV fluid usage makes a
significant difference between early and traditional postoperative
feeding which mean longer hospital staying and more costs in
traditional feeding. This outcome is compatible with a few studies
that were done in the pediatric population. They also showed
early enteral feeding in children following anastomosis in
intestine and colon is safe and reduced hospital stay and
stimulated bowel movements.!>>43¢!

On the other hand, no major complication including bowel
obstruction, peritonitis, abscess formation, or leak from
anastomosis occurred in 2 groups of our study. None of the
patients needed reoperation. The absence of these outcomes also
confirms the safety of early oral feeding after the operation.

Several limitations in our study should be discussed. Our study
represents a retrospective and none randomized clinical trial. The
retrospective study design is hampered by a number of potential
biases. Also a relatively small sample size and single hospital
design were other limitations. All of our children underwent
surgery by 1 surgeon. Further large multicenter studies are
required to confirm our findings; however, the result of this study
provide valuable insight into feeding after TERP procedure.

In conclusion, this study showed that there was no difference
between outcomes of early and traditional postoperative feeding.
Due to a significant difference in the antibiotics and IV fluid
administration intervals between these 2 groups which cause a
prolonged hospital stay and higher costs. It seems that early
postoperative feeding is superior to traditional strategy.

Author contributions

Conceptualization: Bahar Ashjaei, Afshar Ghamari Khameneh.
Data curation: Afshar Ghamari Khameneh.

Formal analysis: Gisoo Darban Hosseini Amirkhiz.
Investigation: Afshar Ghamari Khameneh.


http://www.md-journal.com

Ashjaei et al. Medicine (2019) 98:10

Methodology: Afshar Ghamari Khameneh.

Project administration: Afshar Ghamari Khameneh.

Software: Afshar Ghamari Khameneh.

Supervision: Afshar Ghamari Khameneh.

Validation: Afshar Ghamari Khameneh.

Visualization: Bahar Ashjaei.

Writing — original draft: Afshar Ghamari Khameneh.

Writing — review and editing: Afshar Ghamari Khameneh,
Niloofar Nazeri.

References

[1] Fanaie S, Ziaee S. Safety of early oral feeding after gastrointestinal
anastomosis: a randomized clinical trial. Indian J Surg 2005;67:185-8.

[2] Ekingen G, Ceran C, Guvenc BH, et al. Early enteral feeding in newborn
surgical patients. Nutrition 2005;21:142—6.

[3] Lewis SJ, Egger M, Sylvester PA, et al. Early enteral feeding versus “nil by
mouth” after gastrointestinal surgery: systematic review and meta-
analysis of controlled trials. Bmj 2001;323:773-6.

[4] Keele A, Bray M, Emery P, et al. Two phase randomised controlled
clinical trial of postoperative oral dietary supplements in surgical
patients. Gut 1997;40:393-9.

[5] Han-Geurts I, Hop W, Kok N, et al. Randomized clinical trial of the
impact of early enteral feeding on postoperative ileus and recovery. Br J
Surg 2007;94:555-61.

[6] Warren ], Bhalla V, Cresci G. Invited review: postoperative diet
advancement: surgical dogma vs evidence-based medicine. Nutr Clin
Pract 2011;26:115-25.

[7] Moore FA, Feliciano DV, Andrassy RJ, et al. Early enteral feeding,
compared with parenteral, reduces postoperative septic complications.
The results of a meta-analysis. Ann Surg 1992;216:172-83.

[8] Hoover HC, Ryan JA, Anderson EJ, et al. Nutritional benefits of
immediate postoperative jejunal feeding of an elemental diet. Am J Surg
1980;139:153-9.

[9] Fukuzawa J, Terashima H, Ohkohchi N. Early postoperative oral feeding
accelerates upper gastrointestinal anastomotic healing in the rat model.
World J Surg 2007;31:1236-41.

[10] Velez JP, Lince LF, Restrepo JI. Early enteral nutrition in gastrointestinal
surgery: a pilot study. Nutrition 1997;13:442-5.

[11] Nygren J, Thorell A, Ljungqvist O. New developments facilitating
nutritional intake after gastrointestinal surgery. Curr Opin Clin Nutr
Metab Care 2003;6:593-7.

[12] Smith I, Kranke P, Murat I, et al. Perioperative fasting in adults and
children: guidelines from the European Society of Anaesthesiology. Eur J
Anaesthesiol 2011;28:556-69.

[13] Lewis SJ, Andersen HK, Thomas S. Early enteral nutrition within 24 h of
intestinal surgery versus later commencement of feeding: a systematic
review and meta-analysis. ] Gastrointest Surg 2009;13:569-75.

[14] Charoenkwan K, Phillipson G, Vutyavanich T. Early versus delayed
(traditional) oral fluids and food for reducing complications after major
abdominal gynaecologic surgery. Cochrane Database Syst Rev 2014;12:
CD004508doi: 10.1002/14651858.CD004508.pub4.

[15] Osland E, Yunus RM, Khan S, et al. Early versus traditional
postoperative feeding in patients undergoing resectional gastrointestinal
surgery: a meta-analysis. ] Parenter Enteral Nutr 2011;35:473-87.

Medicine

[16] Lassen K, Kjave ], Fetveit T, et al. Allowing normal food at will after
major upper gastrointestinal surgery does not increase morbidity: a
randomized multicenter trial. Ann Surg 2008;247:721-9.

[17] Heanue TA, Pachnis V. Enteric nervous system development and
Hirschsprung’s disease: advances in genetic and stem cell studies. Nat
Rev Neurosci 2007;8:466-79.

[18] Swenson O, Bill AH. Resection of rectum and rectosigmoid with
preservation of the sphincter for benign spastic lesions producing
megacolon; an experimental study. Surgery 1948;24:212-20.

[19] De la Torre-Mondragén L, Ortega-Salgado JA. Transanal endorectal
pull-through for Hirschsprung’s disease. J Pediatr Surg 1998;33:1283-6.

[20] Duhamel B. A new operation for the treatment of Hirschsprung’s disease.
Arch Dis child 1960;35:38-9.

[21] Langer JC, Minkes RK, Mazziotti MV, et al. Transanal one-stage soave
procedure for infants with Hirschsprung’s disease. | Pediatr Surg
1999;34:148-52.

[22] Georgeson KE, Fuenfer MM, Hardin WD. Primary laparoscopic pull-
through for Hirschsprung’s disease in infants and children. ] Pediatr Surg
1995;30:1017-22.

[23] Cook-Sather SD, Litman RS. Modern fasting guidelines in children. Best
Pract Res Clin Anaesthesiol 2006;20:471-81.

[24] Brady M, Kinn S, Ness V, et al. Preoperative fasting for preventing
perioperative complications in children. Cochrane Database Syst Rev
2009;4:CD005285.

[25] Goodlad R, Al-Mukhtar M, Ghatei M, et al. Cell proliferation, plasma
enteroglucagon and plasma gastrin levels in starved and refed rats.
Virchows Arch B 1983;43:55-62.

[26] Moss G, Greenstein A, Levy S, et al. Maintenance of GI function after
bowel surgery and immediate enteral full nutrition. I. Doubling of canine
colorectal anastomotic bursting pressure and intestinal wound mature
collagen content. J Parenter Enteral Nutr 1980;4:535-8.

[27] Holte K, Kehlet H. Postoperative ileus: a preventable event. Br | Surg
2000;87:1480-93.

[28] Ward M, Danzi M, Lewin M, et al. The effects of subclinical malnutrition
and refeeding on the healing of experimental colonic anastomoses. Br |
Surg 1982;69:308-10.

[29] Olah A, Romics LJr. Early enteral nutrition in acute pancreatitis —
benefits and limitations. Langenbeck’s Arch Surg 2008;393:261-9.

[30] Hegazi R, Raina A, Graham T, et al. Early jejunal feeding initiation and
clinical outcomes in patients with severe acute pancreatitis. JPEN |
Parenter Enteral Nutr 2011;35:91-6.

[31] Melnyk M, Casey RG, Black P, et al. Enhanced recovery after surgery
(ERAS) protocols: time to change practice? Can Urol Assoc ]
2011;5:342-8.

[32] Vermeulen H, Storm-Versloot MN, Busch OR, et al. Nasogastric
intubation after abdominal surgery: a meta-analysis of recent literature.
Arch Surg 2006;141:307-14.

[33] Klappenbach RF, Yazyi FJ, Alonso Quintas F, et al. Early oral feeding
versus traditional postoperative care after abdominal emergency surgery:
a randomized controlled trial. World J Surg 2013;37:2293-9.

[34] Sangkhathat S, Patrapinyokul S, Tadyathikom K. Early enteral feeding
after closure of colostomy in pediatric patients. | Pediatr Surg
2003;38:1516-9.

[35] Sholadoye TT, Suleiman AF, Mshelbwala PM, et al. Early oral feeding
following intestinal anastomoses in children is safe. Afr ] Paediatr Surg
2012;9:113-6.

[36] Mamatha B, Alladi A. Early Oral feeding in pediatric intestinal
anastomosis. Indian ] Surg 2015;77:670-2.



	Early oral feeding versus traditional feeding after transanal endorectal pull-through procedure in Hirschsprung's disease
	1 Introduction
	2 Materials and methods
	2.1 Study design and participants
	2.2 Grouping patients
	2.3 Feeding
	2.4 Variables
	2.5 Statistical analysis

	3 Results
	4 Discussion
	Author contributions
	References


