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SUMMARY

OsJECTIVE. The aim of this study is to compare data of patients submitted to appendectomy for acute
appendicitis at a public hospital and at a private hospital.

MeTHobs. A total of 200 medical records of patients submitted to appendectomy for acute appendicitis
at a public hospital (n=100) and at a private hospital (n=100), was reviewed retrospectively.
ResuLts. Mean age and gender distribution were similar for patients of both hospitals. More patients
had been previously evaluated by other physicians in the group of the public hospital (n=85) than of
the private hospital (n=13) (p< 0.0001). Ultrasonography was performed more frequently on patients
of the public hospital (n=56) than of the private hospital (n=30) (p=0.0002). Length of hospital
stay was longer at the public hospital (3.5+2.8 days) than at the private hospital (2.5+1.7 days)
(p=0.0024). Postoperative complications were more frequent at the public hospital (n=36) than at
the private hospital (n=20) (p<0.0117). Time to resume routine activities was longer for the public
hospital (33.2+8.3 days) than for the private hospital (16.4=5.2 days) (p<0.0001). Multivariate
logistic-regression analysis showed that the estimated probability of complicated appendicitis increased
with the time interval between onset of symptoms and appendectomy (p<0.001). Independent risk
factor associated with complicated appendicitis was the time interval between onset of symptoms
and appendectomy (odds ratio 41.65, 95% Cl {confidence interval} 2.90-597.49, p<0.0001) at
the public hospital. There was no independent risk factor associated with complicated appendicitis
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Some international studies have demonstrated that medical
evaluation, appendiceal perforation and postoperative compli-
cation of patients with acute appendicitis who have undergone
appendectomy are related with type of hospital assistance,
physician’s specialty, geographic area and patients’ socioe-
conomic status '!7-1°. Emergency department consultation for
evaluation of patients with acute appendicitis may be related to

INTRODUCTION

Acute appendicitis is the most common cause of acute abdo-
minal pain and appendectomy is the most frequently performed
emergency surgery in the world!2. Although acute appendicitis
mortality is low, morbidity remains high®4. The complication
rate is related mainly with appendiceal perforation®. and incre-
ases 10 times after appendiceal perforation®%®. Diagnosis of

acute appendicitis is established primarily on patient’s history
and physical examination supported by laboratory and imaging
exams’-19, Delay in the diagnosis and treatment is by far the main
cause of appendiceal perforation!!-16.

the socioeconomic status of the patient!®. In the USA , waiting
time for consultation in the emergency department to evaluate
patients with acute appendicitis is longer for those in a lower
socioeconomic bracket!®. Furthermore, in some countries,
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hospital stay is longer and also more expensive preoperative
imaging exams are usually performed in public hospitals than
in private hospitals '°. There is no data in Brazil comparing
diagnosis and outcomes of patients submitted to appendec-
tomy for acute appendicitis at a public hospital and a private
hospital. Our hypothesis is that at a private hospital, patients
with acute appendicitis are submitted to clinical evaluation and
appendectomy in a shorter period of time and possibly with a
lesser postoperative complication rate than patients at a public
hospital. Our objective is to compare preoperative, peri-operative,
and postoperative data of patients submitted to appendectomy for
acute appendicitis at a public hospital and at a private hospital.

METHODS

Medical records of the first 100 consecutive patients subj-
mitted to appendectomy for acute appendicitis beginning on
January 1, 2007 at the Hospital de Clinicas of the Federal
University of Parana and the Hospital Nossa Senhora das Gragas
were retrospectively reviewed. Study period extended to March
14, 2009 at the Hospital de Clinicas and December19, 2008 at
the Hospital Nossa Senhora das Gracas. The Hospital de Clinicas
is a teaching (University) public hospital and the Hospital Nossa
Senhora das Gragas is a private hospital. All patients admitted to
the public hospital had universal government health insurance
and all admitted to the private hospital had private insurance or
were private patients without health insurance. Surgical coordi-
nation and staff of both hospitals comprised the same group of
certified gastrointestinal surgeons. Staff members had 9 to 33
years of surgical practice and all had at least three years of surgical
residency training and are certified by the Brazilian College of
Surgeons and Brazilian College of Gastrointestinal Surgery. Both
hospitals have surgical residency programs in general surgery
and gastrointestinal surgery certified by the Brazilian Secretary
of Education.

The study was approved by the Ethics Committee of the two
hospitals. The following data were obtained and analyzed: age,
gender, clinical and diagnostic test findings, previous evalua-
tion by other physicians, type of surgery (ie, laparoscopic or
open), operative findings, postoperative complications, length of
hospital stay, hospital readmission and time to resume routine
activities (work and or study). Patients with false-positive diag-
nosis of acute appendicitis were excluded from the study.

Complicated appendicitis was defined by presence of
gangrene, perforation, abscess, or peritonitis. Cefoxitin was
given routinely at anesthesia induction to all patients of both
hospitals. This was converted into an antibiotic combination of
metronidazole and ceftriaxone and continued for at least five days
if appendicitis was complicated. Gastric tube or urinary catheter
was not used routinely.

Patients returned for ambulatory follow-up at the 7" day and
one and three months after surgery. Follow-up was extended as
required by presence of complications.

Values were expressed as mean+ SD (standard deviation).
Statistical analysis was performed using the Excel Microsoft
software and the Statistica version 9 software (StatSoft Inc.,
Tulsa, OK, USA). Student’s t-test was employed to determine
the difference between means and the chi-square test to assess
the difference between expected frequencies and those observed
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in the two groups. Multivariate logistic regression analyses were
performed to identify risk factors associated with complicated
appendicitis. Kaplan-Meier analysis was used to determine the
relationship between the cumulative probability of complicated
appendicitis and the time interval between onset of symptoms
and appendectomy. Results were considered statistically signi-
ficant when p< 0.05.

REsuLTs

Mean age and gender distribution of patients were similar
for groups of both hospitals (Table 1). All patients admitted to
the private hospital were private or had private health insurance
allowing them to choose the physician or the hospital.. These
patients usually had college or university education and belonged
to the middle or upper social class. Patients admitted to the
public hospital had government health insurance and usually
were first evaluated in an outpatient clinic by a general physi-
cian and referred to the hospital when diagnosis of appendicitis
was established or suspected. These patients usually had no
university education and belonged to the lower or middle social
class. There was no difference in the number of patients with
false-positive diagnosis of acute appendicitis between the public
hospital (n=13) and the private hospital (n=18) (p=0.3692).

A larger number of patients was previously evaluated by
another physician in the group operated upon at the public hospital
(n=85) than at the private hospital (n=13) (p< 0.0001). Clinical

Table 1 - Patient preoperative data by hospital

Public Private

Preoperative Data Hospital Hospital P Value
Number of patients 100 100

Age (years)

Mean= SD 34.3+14.7 36.3x13.4 0.3040
Range 14-74 13-79

Gender

Male 54 44 0.1572
Female 46 56 0.1572
Prevpgs evaluation by other 85 13 <0.0001
physicians

Suggestive abdominal pain 84 82 0.7066
Anorexia 63 52 0.1532
Nausea and vomiting 66 54 0.0833
Diarrhea 19 8 0.0228
Temperature >378 °C 41 15 <0,0001
Pain on palpation 96 98 0.4071
Rebound tenderness 71 72 0.8755
Ultrasonography performed 56 30 0.0002
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Table 2 - Patient operative and postoperative data by hospital

Operative and Postoperative Data Public Hospital Private Hospital P Value
Time interval between onset of symptoms and appendectomy (days) 3.0+1.8 1.5+0.7 <0.0001
Laparoscopic appendectomy 22 86 <0,0001
Complicated appendicitis 37 21 0.0127
Length of hospital stay (days)
Mean= SD 3.5+2,8 2.5+1.7 0.0024
Range 1-30 1-13
Postoperative complications 36 20 0.0117
Hospital readmission 4 1 0.1742
Additional pathological findings 2 1 0.5607
Time to resume routine activities (days)
Mean= SD 33.2+83 16.4=5.2 <0.0001
Range 5-110 2-90

Table 3 - Postoperative complications by hospital
Complication Public Hospital (n) Private Hospital (n) P Value
Wound infection 22 11 0.0361
Pulmonary atelectasis 3 4 0.7004
Intrabdominal abscess 3 1 0.3124
Incisional hernia 3 1 0.3124
Urinary retention requiring catheterization 3 2 0.6506
Urinary infection 1 0 0.3161
Thrombophlebitis 1 1 1.0000

manifestations were similar in both groups, except for diarrhea
and temperature above 37.8 °C that were more common in
the public hospital group. Abdominal ultrasonography was
performed more often in patients who underwent appendectomy
at the public hospital (n=56) than at the private hospital (n=30)
(p=0.0002). This imaging exam was performed prior to hospital
evaluation at request of the referral physician in 35 of the 56
patients of the public hospital and in 5 of the 30 patients of the
private hospital.

Table 2 shows operative and postoperative data of patients
at both hospitals. Time interval between onset of clinical mani-
festations and appendectomy was longer for the public hospital
(3.0% 1.8 days) than for the private hospital (1.5+ 0.7 days)
(p<0.0001). Appendectomy was performed by laparoscopic
access more frequently at the private hospital (86 patients) than
at the public hospital (22 patients) (p<0.0001). Complicated
appendicitis was more common at the public hospital (n=37)
than at the private hospital (n=21) (p=0.0127).
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Length of hospital stay was longer at the public hospital
(3.5+2.8 days) than at the private hospital (2.5+1.7 days)
(p=0.0024). Postoperative complications were more frequent at
the public hospital (n=36) than at the private hospital (n=20)
(p=0.0117). Table 3 shows postoperative complications of
patients of both hospitals. There were no deaths in either hospital.
The most common complication in both hospitals was wound
infection observed more commonly in patients submitted to open
appendectomy. Percutaneous drainage was effective for all patients
with intrabdominal abscesses, except for one at the public hospital
requiring surgical drainage. Hospital readmission to evaluate and
treat complications occurred in four patients of the public hospital
and one of the private hospital. In addition to appendicitis, two
patients at the public hospital and one at the private hospital upon
examination had other pathological findings (carcinoid tumor of
< 1 cm of diameter).. Time to resume routine activities (work and
or study) was longer for the public hospital (33.2+8.3 days) than
for the private hospital (16.4+5.2 days) (p<0.0001).
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Multivariate logistic-regression analysis showed that the
estimated probability of complicated appendicitis increased
with the time interval between symptoms onset and appen-
dectomy (p<0.001). The estimated probability of complicated
appendicitis increased from 1.8% in 2 days to 60% in 3 days,
and to above 80% in 4 days. Kaplan-Meier analysis showed
that the relationship between the cumulative probability of non-
complicated appendicitis and the time interval between onset of
symptoms and appendectomy was different in the two hospitals
(p<0.001). In the private hospital, the cumulative probability
decreased to 80% in 2 days and to lessthan 10% in 3 days. In the
public hospital, the probability reduced to 80% in 4 days and to
less than 10% in 6 days. Independent risk factor associated with
complicated appendicitis was the time interval between onset
of symptoms and appendectomy (odds ratio= 41.65, 95% ClI
{confidence interval}= 2.90-597.49, p<0.0001 at the public
hospital. Complicated appendicitis was associated with posto-
perative complications. There was no independent risk factor
associated with complicated appendicitis in the private hospital.

DiscussioN

Some reports have disclosed important differences in
medical evaluation and complication rate of patients submitted
to appendectomy for acute appendicitis, related to type of
hospital assistance, physician’s specialty, geographic area,
and patient’s socioeconomic status!’?°-22, In our study, we also
observed important differences between a public hospital and a
private hospital in the diagnosis and outcomes of patients with
appendicitis who underwent appendectomy. More patients were
previously evaluated by other physicians in the group from the
public hospital than from the private hospital. Another striking
difference was related to preoperative ultrasonography. This
imaging exam was performed more often in patients from the
public hospital. The main reason for this difference is that most
patients seen at public hospital had ultrasonography performed
at request of the referral physician prior to hospital evaluation.
The influence of different surgical teams in the evaluation and
treatment of patients with acute appendicitis was ruled out in our
study since the surgical coordination and staff of both hospitals
comprised the same group of surgeons.

Unnecessary imaging exams do not increase diagnosis accu-
racy, may delay appendectomy and may increase appendiceal
perforation and postoperative complication rates®. Zilbert et al.
performed a retrospective review of patients with confirmed
appendicitis at a public city hospital and private univer-
sity hospital in New York and compared management and
outcomes!®. The length of stay was longer and more expensive
imaging preoperative exams were performed in the public
hospital than in the private hospital. In a survey with partici-
pation of almost all Netherland hospitals, it was reported that
most patients suspected of having acute appendicitis were not
submitted to pre-operative ultrasonography and or tomography?3.

In our study, time interval between clinical manifestations
onset and appendectomy was longer at the public hospital. This
may be the main reason for the increase in rate of complicated
appendicitis, in length of hospital stay and in postoperative
complication, including fever and wound infection, observed
at the public hospital. The most important factor that increases
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morbidity and mortality of acute appendicitis is delay in the
diagnosis and treatment of this condition®. Immediate appendec-
tomy has long been the recommended treatment of appendicitis
because of the known risk of progression to perforation34. Rate
of appendiceal perforation increases from less than 2% when
appendectomy is performed within 36 hours of symptom onset
to 5% after this time period®. Appendiceal perforation increases
10 times the rate of postoperative complications?5©.

Wound infection remains the most common reported compli-
cation after appendectomy and its incidence varies depending
on the stage of appendicitis, patient age and physiologic condi-
tion, and whether the appendectomy is laparoscopic or open.
Our rate of wound infection of 11% and 22% observed at the
private hospital and at the public hospital respectively is similar
to that reported in literature. In a meta-analysis of all randomized
controlled trials published between 1995 and 2006, Bennett
et al.?* reported that the incidence of wound infection after
laparoscopic appendectomy ranged from O to 18.5%, with a
mean of 4% and it was approximately half of that after open
appendectomy. The incidence of wound infection in patients
who underwent laparoscopic surgery is mainly due to wound
contamination during removal of the appendix through the trocar
or perforation of the retrieval bag.

Pulmonary atelectasis is the most common postopera-
tive complication following thoracic and abdominal surgical
procedures, but diagnosis is not established in the majority
of cases because patients are asymptomatic and the disease
is self-limited in most cases.?® When patients undergo routine
chest radiography after laparoscopic procedures, the rate of
pulmonary atelectasis may be as high as 30%.2%2¢ |ts incidence
is less frequent after laparoscopic than open surgeries.?>26 In
our study, we observed no difference between the two groups,
possibly because we did not perform diagnostic exams routinely.
In addition, other factors that are important in the pathogenesis
of postoperative pulmonary atelectasis were not evaluated, such
as duration of anesthesia, obesity, previous pulmonary disease,
use of analgesics, and postoperative physiotherapy.

Differences between the two hospitals in our study are
possibly due to the Brazilian health care system. There are
basically three types of medical care coverage in Brazil: public
(government), private insurance, and private patient. In the
government medical care, patient is usually first evaluated in an
outpatient clinic by a general physician and referred to a hospital
when the diagnosis of appendicitis is established or suspected,
which may delay appendectomy. Private patient or one with
private health insurance is generally seen by a physician of his
choice, usually a specialist, who makes the clinical evaluation
and performs appendectomy in a shorter period of time. Further
, time interval to perform preoperative exams, especially ultra-
sonography, is longer in the government medical care than in
the private.

Increase in appendiceal perforation rate due to delay to
emergency operative access has also been reported in other
countries!®. In a comparative study between all patients diag-
nosed with acute appendicitis from 2001 to 2005 in Canada
and the United States, Krajewski et al. demonstrated that odds
of appendiceal perforation were significantly higher in the lowest
income quartile than in the highest income bracket in the United
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States, however not in Canada'®. The authors suggested that this
finding is due to different access to emergency operative care
in these two countries. In the United States, where 47 million
Americans are uninsured, access to emergency care is related
to socioeconomic status'®. United States hospitals are concerned
with patients’ ability to pay medical bills!®. In Canada, all citizens
have universal health insurance and all patients have free access
to emergency care, independent of the socioeconomic status.

Based on data from the National Hospital Ambulatory Medical
Care Survey of the United States from 1997 to 2006, Wu et al.
have also demonstrated that waiting time for consultation in
the emergency department for evaluation of patients with acute
appendicitis was related to their socioeconomic status ?’. It was
higher for non-insured Hispanic patients than for other ethnic
groups with insurance. Bickell et al. have also reported that
emergency department length of stay and time for surgeons to
establish diagnosis of acute appendicitis in New York were longer
for non-white patients without private insurance?®®.

In our series, laparoscopic appendectomy was performed
more frequently at the private hospital than at the public hospital.
This was due to limited availability of a laparoscopic instrument
in the public hospital, especially when surgery was performed
at night. This is also observed in other countries. In all hospitals
of the Province of Québec, Canada, the rate of appendectomy
performed by laparoscopy was significantly lower in university
hospitals than in non-teaching hospitals?®. In a nationwide
survey for appendectomies performed in the United States
between 1997 and 2003, Van Hove et al. showed that the rate
of laparoscopic appendectomy was related to the socioeconomic
status of patients®°. It was lower for non-white as well as low-
income patients .

Time to resume routine activities was longer for the public
hospital, possibly due to two main reasons. First, complicated
appendicitis, i.e. gangrene, perforation, abscess, or peritonitis,
were more frequent in this hospital. Complicated appendicitis
increases postoperative complication rate and hospital stay and
consequently delays resuming routine activities!?3!. Second,
a greater number of patients underwent appendectomy by
laparoscopy at the private hospital than at the public hospital.
Laparoscopic appendectomy is associated with less delay in
resuming routine activities and return to work when compared
to open (conventional) appendectomy32-35,

Findings of this study may provide data to improve and
optimize treatment of patients with acute appendicitis in public
hospitals. Patients with clinical findings suggestive of acute
appendicitis should not be submitted to routine time-consuming
and expensive imaging studies, such as ultrasonography and
computed tomography. These patients should undergo imme-
diate appendectomy without further delay to reduce the rate of
complicated appendicitis and postoperative morbidity.

CONCLUSION

This study concludes that there are important differences
between a public hospital and a private hospital in the diagnosis
and outcomes of patients with acute appendicitis submitted to
appendectomy. More patients are previously evaluated by other
physicians and are submitted to preoperative ultrasonography in
the group from the public hospital than from the private hospital.
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Time interval between onset of clinical manifestations and
appendectomy, complicated appendicitis rate, length of hospital
stay, postoperative complication rate and time to resume routine
activities are higher for the public hospital.
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Resumo

APENDICECTOMIA. ESTUDO COMPARATIVO RETROSPECTIVO ENTRE UM
HOSPITAL PUBLICO E UM PRIVADO

Osserivo. Comparar dados dos pacientes submetidos a
apendicectomia por apendicite aguda em um hospital publico
e um privado.

Meropos. O total de 200 prontuarios médicos de pacientes
que foram submetidos a apendicectomia por apendicite aguda
em um hospital publico (n=100) e em um hospital privado
(n=100) foi revisado retrospectivamente.

Resuttapos. A idade média e a distribuicao dos pacientes por
sexo foram similares entre os dois hospitais. Um ndmero maior
de pacientes foi previamente avaliado por outro médico no grupo
operado no hospital publico (n=85) do que no hospital privado
(n=13) (p< 0,0001). Ultrassonografia foi realizada mais
frequentemente no hospital publico (n=56) do que no hospital
privado (n=30) (p=0,0002). O tempo de internacdo hospitalar
foi mais longo no hospital publico (3,5+2,8 dias) do que no
hospital privado (2,5+1,7 dias) (p=0,0024). Complicacbes
pos-operatdrias foram mais comuns no hospital publico (n=36)
do que no hospital privado (n=20) (p<0,0117). O tempo de
retorno as atividades de rotina foi mais longo no hospital publico
(33.2+8.3 dias) do que no hospital privado (16.4+5.2 dias)
(p<0,0001). A anélise de regresséo logistica mostrou que a
probabilidade estimada da apendicite complicada aumenta com
o intervalo de tempo entre o inicio dos sintomas e a apendicec-
tomia (p<0.001). O fator de risco independente associado com
apendicite complicada foi o intervalo de tempo entre o inicio dos
sintomas e a apendicectomia (odds ratio 41.65, 95% Cl 2.90-
597.49, p<0.0001) no hospital publico. Ndo houve fatores de
risco independente associados com apendicite complicada no
hospital privado.

ConcLuséo. Existem importantes diferencas no processo
diagndstico e nos resultados dos pacientes submetidos a apendi-
cectomia por apendicite aguda entre hospital publico e privado.
[Rev Assoc Med Bras 2010; 56(5): 522-71

UniTermos: Fatores socioecondmicos. Complicagdes pds-opera-
torias. Apendicite. Apendicectomia. Seguro saude.
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