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Safety and effectiveness of the fast-track attention model vs.
conventional care in uncomplicated appendicitis of the
pediatric patient

Seguridad y eficacia del modelo de atencion fast-track vs. atencion convencional en
apendicitis no complicada del paciente pediatrico

Alberto Tlacuilo-Parra', Sandy P. Lépez-Valenzuela?, Gabriela Ambriz-Gonzalez? and Elizabeth
Guevara-Gutiérrez®

"Health Research Division, High Specialty Medical Unit (UMAE) Pediatrics Hospital, Centro Médico Nacional de Occidente, Instituto Mexicano del
Seguro Social (IMSS); 2Department of Pediatric Surgery, UMAE Pediatrics Hospital, Centro Médico Nacional de Occidente, IMSS; *Department of

Dermatology, Instituto Dermatoldgico de Jalisco. Guadalajara, Jalisco, Mexico

Abstract

Objective: To compare safety and efficacy of fast-track program vs. conventional attention in non-complicated appendicitis at-
tending a pediatric university hospital. Method: Randomized clinical trial, comparing two groups with 30 patients each: (A).fast-
track group, appendicitis agreeing the treatment protocol;, and (B) conventional attention group, appendicitis following habitual
surgical care. The efficacy and safety measures were length of hospital stay and proportion of complications. Results: | We in-
cluded 60 patients, there were no significant difference between groups with regard: male gender (53 vs. 60%), age (8 +-3 vs.
8 + 2 years-old), time of evolution (23 + 21 vs. 24 + 20 h), time since admittance to emergency and beginning of surgery{6 +
4 vs. 8 + 6 h), and type of appendicitis edematous (27 vs. 24%) or suppurate (73 vs. 76%). Mean length of hospital stay |in
fast-track group was 13 + 5 vs. 72 + 40 h in conventional attention (p = 0.001). The complications were 3 and 6%, respec-
tively (p = 1.0). Fast-track program diminished length of hospital stay in 2.45 days per patient, representing a mean cost saving
of 6,731 Mexican pesos per day, per patient hospitalized (US$ 373), without increased complications. Conclusion: Fast-track
program in children with non-complicated appendicitis is safe and effective in pediatric university hospital; there was cost mini-
mization without carelessness of safety. This program supports clinical and economic benefits, a total saving of 403,860 Mexi-
can pesos for the 30 patients in the fast-track group.
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Resumen

Objetivo: Comparar la seguridad y la eficacia de la atencion fast-track vs. atencion convencional en apendicitis no complica-
da en un hospital pedidtrico. Método: Ensayo clinico controlado, aleatorizado, con dos grupos de 30 pacientes cada uno; A)
fast-track, apendicitis no complicada que cumplieron el programa; y B) atencion convencional, apendicitis no complicada-con
atencion habitual. Variables de seguridad y eficacia: proporcion de complicaciones y tiempo de estancia hospitalaria.
Resultados: Se incluyeron 60 pacientes, sin diferencia entre grupos: sexo masculino (53 vs. 60%), edad (8 + 3 vs, 8+ 2
afos), tiempo de evolucion (23 + 21 vs. 24 + 20 horas), tiempo desde ingreso a urgencias hasta inicio de cirugia (6 +.4 vs.
8 + 6 horas), y tipo de apendicitis edematosa (27 vs. 24%) o supurada (73 vs. 76%). La estancia hospitalaria promedio; del
grupo fast-track fue de 13 + 5 vs. 72 + 40 horas del grupo de atencion convencional (p = 0.001). Hubo complicacionesen el
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3 y el 6%, respectivamente (p = 1.0). La estancia hospitalaria disminuy6 2.45 dias por paciente con el protocolo fast-traek, |lo
que representa un ahorro de $ 6,731 pesos/dia/paciente/hospitalizacién (US$ 373), sin un aumento de las complicaciones.
Conclusién: El protocolo fast-track en los nifios con apendicitis no complicada es seguro y efectivo en un hospital universi-
tario. El programa fast-track aportd beneficios clinicos y econdmicos, ahorrando en total $ 403,860 en los 30 pacientes.

PALABRAS CLAVE: Apendicitis. Apendicectomia. Cirugia fast-track. Andlisis de costos. Ensayo clinico. Nifios. Grupds fe-

lacionados por el diagndstico.

|ntroduction

Acute appendicitis is the most common surgical
disease in surgery departments and is the leading
acute abdomen surgical intervention that is performed
in these departments worldwide'.

Fast-track surgery was established by Danish sur-
geon Henrik Kehlet with the purpose to optimize peri-
operative care in elective surgery?3. Fast-track care
comprises a comprehensive program to reduce stress
and discomfort by means of preoperative instructions,
mobilization and immediate postoperative nutrition,
preference for minimally-invasive techniques, as well
as pain treatment, avoiding on the other hand drains,
tubes and catheters*. Fast-track surgery initial studies
in pediatrics have focused on elective procedures
such as appendectomy®®, pyelotomy and pyeloplas-
ty”®, and nephrectomy®™.

According to the evidence on the feasibility of imple-
menting the fast-track model of care even in institu-
tions with no previous experience therewith, and
given that in our setting 47% of appendicitis surgeries
correspond to uncomplicated forms (edematous and
suppurated)?, we consider it useful to compare the
safety and efficacy of the fast-track care protocol vs.
conventional care in children with uncomplicated ap-
pendicitis in a university pediatric hospital.

Method

Randomized, controlled clinical trial, carried out
from July to December 2015 at the High Specialty
Medical Unit (UMAE - Unidad Médica de Alta Espe-
cialidad) Pediatric Hospital of the National Medical
Center of the West, which belongs to the Mexican
Institute Social Security (IMSS - Instituto Mexicano
del Seguro Social). The sample was calculated based
on obtaining a difference of at least 48 hours between
hospital stay means between the fast-track group and
the conventional care group, with a total of 30 study
subjects per group, assigned by simple randomization
using a random number table. The study variables
were the following: age, gender, admission shift,

referral to the hospital, evolution time, time elapsed
until surgery was started, hospital length of stay, ‘sur-
gical complications, associated comorbid conditions
and reason for discharge. Patients between 3 and
15 years of age treated at the emergency department
with a clinical diagnosis of uncomplicated appendici-
tis, corroborated during surgery and operated with
open appendectomy, were included.

Fast-track protocol and conventional care

A case report form was used to record the demo-
graphic characteristics, quantifying the time elapsed
from hospital admission to the moment of surgery.
A prophylactic antibiotic regimen was applied atcthe
moment of anesthetic induction: cefazolin (30 mg/kg
single intravenous dose) plus metronidazole (30 mg/kg
for 5 days); in case of hypersensitivity to cephalospo-
rins, amikacin was used (15 mg/kg for 3 days). Atthe
time of discharge from the operating room, the parent
or legal guardian was interviewed; he/she was briefed
pom the purpose of the study, and after signing-the
informed consent, the patient was randomized to-the
fast-track care protocol: analgesia with paracetamol
(15 mg/kg orally every 6 hours, up to 3 g/day)y>for
3 days, early mobilization out of bed and early post-
operative nutrition (6 hours after surgery, the oral
route was initiated according to the following param-
eters: no presence of vomit, no abdominal distension
or pain, presence of peristalsis, with passing of gas
or regular bowel movements); or to receive conven-
tional care (as clinically judged by the pediatric sur-
geon responsible for the care of the patient). The
corresponding indications were followed according to
the assigned care protocol. The hours of hospital-stay
were quantified from the beginning of surgery to-dis-
charge, with any complication developing during hos-
pitalization, and the reasons for hospital discharge
being documented. Within the fast-track protocol;-pa-
tients had to have the following discharge criteria:
afebrile, presence of peristaltic noises or passing of
gases, tolerance to liquids, and no nausea or vomit-
ing. Seven days after surgery, a phone call was made
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Table 1. Comparison between the fast-track care model and
conventional care

(N=30) P
Fast-track Conventional
care care

Age (years) 8+3 8+2 8+2
Male gender 16 (53%) 18 (60%) 18 (60%)
Admission shift

Morning 2(7%) 1(3%)

Afternoon 4 (13%) 3(10%)

Night 16 (53%) 18 (60%) 0.897

Shift overlap 8 (27%) 8 (27%)
Referred to the 26 (87%) 27 (90%) 1.00
hospital
Plain X-ray 27 (90%) 27 (90%) 1.00
diagnostic modality
Evolution 23 + 21 24 + 20 0.71
time (hours)
Time to initiation of 6+4 8+6 0.104
surgery (hours)
Hospital stay (hours) 135 72 £ 40 0.0001
Surgical 1(3%) 2 (6%) 1.0
complications
Comorbid conditions 0 0 1.0
Improvement as 30 (100%) 30 (100%) 1.0

reason for discharge

to both groups to determine if there were complica-
tions (hospital readmission or reoperation).

Diagnosis-related groups

Diagnosis-related Groups (DRGs) is a system for
classifying and grouping hospitalized patients’ clinical
and surgical diagnoses and to define the level of com-
plexity involving the care of a patient. Each DRG is
constructed according to discharge diagnoses, com-
bining different clinical features (classified by ICD-10
codes) and the surgical procedures performed (ICD-
9MC codes), and predominantly include consumption
of resources. Appendectomy was classified, accord-
ing to IMSS DRGs, within six existing categories: DRG
338, appendectomy with complicated main diagnosis,
with major clinical complications; DRG 339, appen-
dectomy with complicated main diagnosis, with clinical
complications; GRD 340, appendectomy with compli-
cated main diagnosis, with no clinical complications
or major clinical complications; DRG 341, appendec-
tomy without complicated main diagnosis, with major

clinical complications; DRG 342, appendectomy
without complicated main diagnosis, with clinical com-
plications; and DRG 343, appendectomy without com-
plicated main diagnosis, without clinical complications
or major clinical complications™.

Statistical analyses

Descriptive statistics were used: averages, standard
deviations and proportions. For inferential statistics,
the %2 test or Fisher’s exact test were used to compare
proportions, and Student’s t-test was used to compare
quantitative variables between groups. Difference:was
considered to be statistically significant when p < 0.05.
A cost-minimization-type economic evaluation . was
performed for both care models regarding the hours
of actual hospital stay; this analysis assumes the-as-
sessment of at least two strategies in a same disease
where the responses obtained in terms of healthiare
equal, but the cost is different. To calculate the cost
of hospital stay, the unit cost tabulator by medical care
level for the 2015 IMSS tax year, published in the-Of-
ficial Journal of the Federation, was employed!*.“Ac-
cording to this tabulator, the cost per inpatient day in
tertiary care units is $ 6,731 Mexican pesos. This work
was approved by the Local Committee of Research
and Research Ethics (R-2015-1302-34) of the UMAE
Pediatrics Hospital.

Results

Fast-track care group sociodemographic
characteristics

Thirty pediatric patients diagnosed with uncompli-
cated appendicitis, looked after for a period 6 months,
were included. Comparative demographic data-be-
tween groups are shown in table 1. Appendicitis type
distribution, classified at surgery, was edematous in
8 cases (27%) and suppurative in 22 cases (73%),
which was corroborated by histopathological examina-
tion. With regard to the use of antibiotic, it was pre-
operatively administered in 28 cases (93%), whilé in
the remaining two it was intraoperatively administered
(7%). Average hospital length of stay was 13 %5
hours. Surgical complications occurred in one case
(3%), which corresponded to a seroma that was-re-
solved by aspiration. None of the patients had cany
associated comorbid condition. All 30 patients (100%)
were discharged due improvement, and during the
follow-up call 7 days after hospital discharge; to

363



364

Cirugia y Cirujanos. 2018;86

confirm patient safety, in no case was the need for
hospital readmission referred and the return of the
patient to daily activities was confirmed.

Conventional care group
sociodemographic characteristics

Thirty patients with an uncomplicated appendicitis
diagnosis were included. The type of appendicitis dis-
tribution, classified at surgery, was edematous in
7 cases (24%) and suppurative in 23 (76%). Regarding
the use of antibiotic, it was preoperatively adminis-
tered in 29 cases (96%), whereas in the rest it was
intraoperatively administered (4%). Average hospital
length of stay was 72 + 40 hours. There were surgical
complications in two cases (6%), which corresponded
to seromas that were resolved by aspiration. None of
the patients had any associated comorbid condition.
All the children (100%) were discharged due improve-
ment, and during the follow-up call 7 days after hos-
pital discharge, in no case was the need for hospital
readmission referred and return to everyday activities
was confirmed.

Comparison between models of care

There was no statistically significant difference re-
garding appendicitis classification between groups.
Most patients were referred from other hospital units,
and 50% were admitted during the night shift. The
most useful imaging modality to establish the diag-
nosis was plain abdominal X-ray in 90% of cases.
There was no difference between groups with regard
to average evolution time from the onset of symp-
toms until they were admitted to a hospital unit, or in
time elapsed in hours since admission into our unit
and initiation of surgery. Average hospital length of
stay in the fast-track group was 13 + 5 hours, while
in the conventional care group it was 72 + 40 hours
(p = 0.0001). There was no difference in the propor-
tion of surgical complications, readmissions or co-
morbid conditions between the models of care. All
patients were discharged due improvement and all
resumed their daily activities without developing
sequels

Appendicitis classification by DRG and
cost-minimization

GRD 343, appendectomy without complicated main
diagnosis, without major complications or comorbidity,

comprised 29 patients (97%) of the fast-track \group
and 28 (94%) of the conventional care model. GRD
342, appendectomy without complicated main diagho-
sis, with clinical complications, corresponded to ene
(3%) and two patients (6%), respectively.

In the fast-track group, average hospital length of
stay was 13 + 5 hours vs. 72 + 40 hours in the ‘con-
ventional care model group, with a difference between
groups of 59 hours (2.45 days), which translates.in to
a cost reduction of at least $ 13,462 Mexican pesos
(considering only 2 days and eliminating the fraction
of remaining hours) per patient treated with open‘ap-
pendectomy within the fast-track care model.

Discussion

The application of the fast-track model to emer-
gency surgical interventions appears to be contribut-
ing good results in those pathologies that have’no
serious complications. In these cases, action on-the
preoperative phase becomes more difficult, since the
time between diagnosis and surgical intervention-en-
compasses barely a few hours, and patient clinical
situation entails, in most cases, inadequate nutritional
and metabolic control’. Thus, intraoperative and post-
operative stages acquire more relevance. However,
prior to emergency surgical intervention, the informa-
tion and education protocol should be initiated, incad-
dition to antibiotic prophylaxis and hydroelectrolytic
resuscitation, trying to bring the patient to surgery with
an adequate fluid balance that ensures tissue perfu-
sion without causing edema®'”.

Acute appendicitis is the most common surgical
emergency pathology in the child, but there is not-yet
a consensus regarding its therapeutic management.
In the literature, there are several studies on the treat-
ment of pediatric-age acute uncomplicated appendi-
citis using rapid pathways. With these approaches,
rapid postoperative recovery is achieved, resembling
the times of scheduled surgical intervention fast-track
protocols. Two key pieces for their success are-the
use of the laparoscopic route as surgical technigue,
especially in selected cases (pubertal girls and obese
patients), and prophylactic antibiotic dosage Imple-
mentation''®, Another cardinal point in the fast-track
care model is avoiding peritoneal drains in order to
prevent the formation of abscesses, as well as avoid-
ing the placement of a nasogastric tube to prevent
abdominal distension and vomiting, because, current-
ly, these last two actions are claimed to have no-ad-
vantages versus not carrying them out, and they-can
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even increase the presence of complications?®?'. Early
oral tolerance improves patient comfort and decreas-
es hospital length of stay??. In addition, there are
works that support early postoperative tolerance in
cases of complicated acute appendicitis in order to
reduce paralytic ileus'.

The application of a fast-track care model in acute
uncomplicated appendicitis within the setting of a
university hospital is feasible and useful when com-
pared to the conventional care model, and it trans-
lates into the following clinical benefits: a) a decrease
in hospital length of stay of 2.4 days, which means a
reduction in anxiety and stress for both the patient
and the family and a quick reintegration to usual fam-
ily dynamics; b) quality of care, since the call made
to the patients 7 days after the intervention, with the
purpose to verify the safety of the procedure and
avoid complications or readmissions, was perceived
as an improvement in the quality of the provided care;
and c) reduction in the risk for developing nosocomial
infection. Moreover, it also translates into economic
benefits, which are reflected on a decrease in hospi-
tal stay of more than 2 days per patient, which entails
an average saving of $ 13,462 pesos per hospitalized
patient. If we consider that, according to a previous
publication of our group'®, 47% of pediatric patients
with appendicitis have uncomplicated forms, and that,
during 2014, 386 appendectomies were carried out at
the unit, 185 of them would correspond to uncompli-
cated forms, which would represent a total saving of
$ 2,490,470 pesos, with no detriment of patient
safety.

Our study has limitations that we should recognize.
The sample size is small, given that it is a pilot study
whose purpose was to determine the feasibility of
establishing a fast-track model of care in the setting
of a university hospital. In addition, the therapeutic
protocol was restricted to the role of the surgeon, and
mainly to his/her performance in the postoperative
phase, without considering the role of the anesthesi-
ologist and, therefore, the fast-track model concept is
incomplete.
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