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INTRODUCTION 

Appendicitis results from acute inflammation of 
the appendix. Acute appendicitis is the most 
common surgical emergency in children.[1] The 

lifetime risk of developing appendicitis is 7%-
8%, with a peak incidence in the teenage years. 
Surgical removal of the appendix has been 
deemed necessary to effectively treat acute 

Abstract 

Background: Acute appendicitis is one of the most common emergency 
clinical conditions among children. It has two-way treatment options, 
one is surgical procedures, and another is a conservative approach. In 
the modern arena conservative treatment approach for acute 
appendicitis is one of the most preferred options. The aim of the study 
was to find out the solution to clinical conditions and reduce the 
procedure of injudicious appendectomy. Material & Methods: This 
prospective observational study was carried out at the Department of 
Paediatric Surgery, Dhaka Medical College Hospital, Dhaka to assess 
the necessity of appendectomy following conservatively managed 
uncomplicated acute appendicitis. A total of 62 children with 
uncomplicated acute appendicitis were included in the study. Then a 
conservative treatment started with the combination of inj. Ceftriaxone 
(100 mg/kgper day), inj. Metronidazole (1.5 mg/kg/ tds) and inj. 
Amikacin (7.5 mg/kg/ bd) therapy for five days with associated 
supportive management. The patients were assessed after 24 hours of 
treatment, who responded to the above management were the 
continued for same treatment at least five days then discharged and 
were followed up for 6 months. Results: Mean age was 8.95 ± 2.10 years 
within range from 4 years  12 years. The male-female ratio was 1.58:1. 
The mean duration of hospital stay was 5.26 ± 0.63 days. On day 5, 59 
(95.1%) were discharged and 3 (4.9%) underwent surgery during the 
conservative treatment period. A total of 8(13of .0%) cases have 
recurred during the first 6 months after treatment. Conclusions: 
Antibiotic treatment in patients with acute appendicitis is quite 
effective, the success rate is 95.1% during the period of treatment, and 
the recurrence rate is 13.0%. 
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appendicitis, for over 100 years  Appendectomy 
remains the cornerstone of treatment for acute 
appendicitis.[2] Appendectomy itself is 
associated with intra and post-operative 
morbidities including vascular injuries, urinary 
tract complications, hematomas, colonic 
fistulas, surgical site infections, adhesions, 
bowel obstructions, and a significant length of 
hospital stay.[3,4] The postoperative 
complication rate ranges from 2% to 23% and 
more than 3% of patients are readmitted with 
intestinal obstruction and postoperative 
adhesion.[5,6]  Without surgery may be an 
effective treatment, for acute appendicitis in 
adults and more recently in children, in recent 
years this surgical dogma has been challenged 
and there is a growing literature to suggest 
antibiotics. This non-operative management of 
acute appendicitis remains controversial and 
unproven due to the lack of well-designed large 
prospective randomized controlled trials 
(RCTs).[7] It requires general anesthesia and is 
an abdominal operation with inherent risks and 
potential complications, although 
appendectomy is generally a simple procedure. 
Complications related to surgery or anesthesia 
occur in over 10% of children within 30 days of 
appendectomy.[8] This would not be a viable 
alternative to surgery unless it is effective at 
curing acute appendicitis, although a non-
operative approach may avoid these risks and 
reduce the complication rate. With a clinical 
and/or radiological diagnosis of acute 
appendicitis some patients may not actually 
have acute appendicitis. Even with current 
imaging methods, 6.3% of children in Canada 
and 4.3% in the USA undergoing 
appendectomy are subsequently found to have 
a normal appendix.[9] Consequently, this could 
be considered to be an unnecessary operation. 

Psychological stress and distress in their 
parents, surgery cause trauma, physiological 
stress, and physical scarring in the child. A non-
operative approach might reduce these. For the 
healthcare system and society, arising from 
reduced time away from normal daily activities 
including schooling and parental time off work, 
there may be social and economic benefits to the 
child and family and there may be benefits. 
However, there is the issue of recurrent 
appendicitis. Children would be left with an 
appendix and be at risk of recurrent 
appendicitis, following successful non-
operative treatment. The benefits of successful 
non-operative treatment would only be realized 
if the rate of recurrent appendicitis is low. There 
is likely to be less benefit from an initial non-
operative approach if a high proportion of 
children will develop a recurrence. From adult 
patients, the existing literature relating to the 
efficacy of non-operative treatment of acute 
appendicitis is predominant. Several trials and 
systematic reviews have been reported.[10,11] In 
a meta-analysis10 concluded that while there 
were benefits to non-operative treatment 
including fewer complications, better pain 
control, and shorter sick leave, the combined 
failure and recurrence rates in non-operative 
patients made this approach less effective 
overall.[10] However, in the same year,[11] 
concluded from their meta-analysis that 
‘antibiotics can be used safely as primary 
treatment in patients presenting with acute 
uncomplicated appendicitis’ since 63% of 
patients respond to non-operative treatment. In 
children, the literature is limited. While 
antibiotic therapy appears successful in the 
majority of children with acute uncomplicated 
appendicitis, no large randomized study of 
acute appendicitis in children has yet been 
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performed. As initial treatment in 97% of cases, 
a recent systematic review and meta-analysis of 
the efficacy of non-operative treatment of acute 
uncomplicated appendicitis in children 
demonstrated that non-operative treatment is 
effective.[12] 

Objective 

General objective: 

To assess the necessity of appendectomy 
following conservatively managed 
uncomplicated acute appendicitis 

Specific objectives: 

• To see the recurrence rate of appendicitis 
after conservative management.  

• To find out the duration of symptom relief.  
• To see the time of recurrence of signs & 

symptoms.  
• To find out the duration of hospital stay. 

 

MATERIAL AND METHODS 

This was a prospective observational study 
conducted in the Department of Pediatric 
Surgery at Dhaka Medical College Hospital, 
Dhaka, Bangladesh from the period of July 2017 
to March 2019. The patients with uncomplicated 
acute appendicitis were admitted to the 
Department of Pediatric Surgery, Dhaka 
Medical College Hospital was recruited as the 
study population. A total of 62 children with 
acute appendicitis have been recruited as the 
study sample. A purposive sampling method 
was followed for sample selection.  

 

Inclusion criteria: 

Patients with uncomplicated acute appendicitis, 
Age up to 12 years in both sex 

Exclusion criteria: 

• Patients of age > 12 years 
• Patients with the obstructed appendix 
• Patients with appendicular lump/abscess 

 

The patients were encouraged to voluntarily 
participate. Written informed consent was 
taken from each patient. Then a conservative 
treatment started with admitted uncomplicated 
acute appendicitis patient combination by inj. 
cefinaxone (100 mg/kgper day), inj. 
metronidazole (1.5mg/kg/ tds) and inj. 
amikacin (7.5 mg/kg/ bd) therapy for five days 
with associated supportive management. The 
patients were assessed after 24 hours of 
treatment, who responded to the above 
treatment continued the same treatment for at 
least five days then discharged and followed up 
and investigation (CBC, Ultra sonogram of 
whole e abdomen) were wise after 15 days, 1 
month, 3 months and 6 months. Above all other 
necessary information was taken. Demographic 
and clinical information was recorded. Ethical 
approval of the study had been taken from the 
Institutional Review Board (IRB) of DMCH, 
Dhaka. For data analysis by SPSS version 22.0. 
The results were presented in tables and figures. 
Statistical significance was set at p<0.05 and the 
confidence interval was set at a 95% level. 
Continuous s variables were expressed as mean 
with standard deviation and categorical 
variables as the frequency with percentage. 
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RESULTS 

This prospective observational study was 
conducted in the Department of Pediatric 
Surgery, Dhaka Medical College Hospital, 

Dhaka from July 2017 to March 2019 to assess 
the necessity of appendectomy following 
conservatively managed uncomplicated acute 
appendicitis. The results are as follows: 

 

Table 1: Demographic profile of the study subjects (N=62) 
Age (years) Frequency (n) Percentage (%) 

4 - 6 yrs. 8 12.9 

6 - 10 yrs. 28 45.2 

11 - 12 yrs. 26 41.9 

Mean ± SD 8.95 ± 2.10 (4 - 12) 

 
[Table 1] showed the age of the study population. The mean age was 8.95 ± 2.10 years within a range 
from 4 years to 12 years. 
 

 
Figure 1: Participants Age Group Wise Distribution (N=62) 
 
Table 2: Demographics of gender profile of the study participants (N=62) 
Gender Frequency (n) Percentage (%) 

Male 38 61.3 

Female 24 38.7 

 
[Table 2] showed the gender of the study subjects. Males were more predominant than females. Male 
to female ratio was 1.58:1. 
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Figure 2: Participants Age Group Wise Distribution (N=62) 
 
Table 3: Duration of hospital stay of the Participants (N=62)  

Mean SD Min-max 

Duration of hospital stay (days) 5.26 ± 0.63 3.00 - 7.00 

 
[Table 3] showed the duration of hospital stay per day. The mean duration of hospital stay was 5.26 ± 
0.63 days. 
 
Table 4: Clinical Presentation of the Participants (N=62) 
Clinical features  Mean ±SD Min-max 

Pain (VAS)   

 1st day 9.42 ± 0.92 8.00 - 10.00 

 2nd day 7.13 ± 1.00 6.00 - 8.00 

 3rd day 4.77 ± 0.98 4.00 - 6.00 

 5th day 0.77 ± 0.98 0.00 - 2.00 

 

[Table 4] showed the clinical presentation of the study subjects and the duration of hospital stay. Pain 
reduced gradually from 1st day to 5th day. 
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Figure 3: VAS: Visual analog score is the scoring system to assess the pain 
 
Table 5:  Clinical presentation of the study subjects (N=62) 
Temperature (º) Mean ±SD Min-max 

 1st day 101.02 ± 0.84 100.0 - 103.10 

 2nd day 100.04 ± 0.76 99.0 - 101.40 

 3rd day 99.45 ± 0.64 98.0 - 101.20 

 5th day 98.90 ± 0.41 98.00 - 99.60 

 
[Table 5] showed clinical presentation similarly temperature also reduced gradually. 
 
Table 6:  Total count of the study population (N=62) 
Total count Mean ±SD Min-max 

 1st day 14708.23 ± 2575.15 16000 – 21000 

 3rd day 11820.97 ± 1957.09 12000 – 16400 

 5th day 9852.26 ± 1018.44 7800 – 11800 

 Neutrophil count   

 1st day 79.98 ± 3.99 68.80 - 89.00 

 3rd day 73.42 ± 5.20 52.00 - 82.20 

 5th day 62.26 ± 7.83 11.30 - 72.20 

 
[Table 6] showed the CBC of the study subjects. Total count and neutrophil count reduced on the 5th 
day comparing day 1. 
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Table 7:  Diameter of the appendix (by USG) of the study population (N=62) 
Diameter of the appendix (mm) Mean ±SD Min-max 

At admission 6.97 ± 0.36 6.10 - 7.50 

At day 15 5.71 ± 0.82 0.20 - 7.10 

At day 30 5.55 ± 0.67 4.20 - 7.40 

At 3 months  5.05±0.76 3.60-7.00 

 
[Table 7] showed the diameter of the appendix of the study subjects at admission, on day 15, and on 
day 30 of conservative treatment. The diameter of the appendix was reduced after 15 days after 30days, 
and 90 days compared at admission. 
 
Table 8:  Symptom Recurrence of the study Population (N=62) 
Time of symptoms recurrence Frequency (n) Percentage (%) 

At day 15 4 6.5 

At day 30 2 3.2 

After 3 months 2 3.2 

After 6 months 0 0.0 

 
[Total 8] showed 8 (13.0%) cases recurred during the first 6 months after treatment, 4 (6.5%) recurrence 
was observed between the period after discharge and day 15, 2 (3.2%) recurrence was observed 
between day 15 to day 30 and another 2 (3.2%) recurrence was observed between day 30 to day 90, 
another 0(0.0%) recurrence was observed between day 90 to 180 day. 
 

 
Figure 4: Symptoms Recurrence of Participants (N=62) 
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Table 9:  Outcome at end of conservative treatment (after 5 days) of the study Population (N=62) 
Outcome Frequency (n) Percentage (%) 

Discharged 59 95.1 

Underwent surgery 3 4.9 

 
[Table 9] showed the outcome of conservative treatment. On day 5, 59 (95.1%) were discharged and 3 
(4.9%) underwent surgery during the conservative treatment period. 
 

DISCUSSION 

Appendectomy is considered the treatment of 
acute appendicitis for many decades. Though it 
is common, most of the time appendicitis is 
misdiagnosed and appendectomy was done. 
Incidental appendectomy has been debated for 
many years. A child usually has a longer life 
expectancy than an adult, on the other hand, the 
appendix can be utilized in the future. It 
advocates for appendix preservation for a 
number of procedures. Such as a conduit for 
urinary tract, biliary tract reconstruction, and 
ante-grade colonic enemas.[13] Moreover, 
postoperative complications can also be 
avoided. So, to avoid unnecessary 
appendectomy we have a plan to do this 
research study. Conservative antibiotic therapy 
as the primary treatment of uncomplicated 
acute appendicitis in children was studied. In 
this study, the mean age was8.95±2.10 years 
within a range from 4 years to 12 years. Males 
were more predominant than females. The male 
to female ratio was 1.6:1. The median age was 
11.4 years and the male-to-female ratio was 1.5:1 
in the study by Bachur et al., (2017). In the study 
of,[14] the male-to-female ratio was 2:1, and the 
mean age was 13.3 years. At admission mean 
diameter shows of the uncomplicated acute 
appendix was 6.97±0.36 mm in this study. A 
study showed the mean diameter of the 
appendix was 7.4±1.0 mm.[15] At admission 

mean, CRP was 28.13±11.56 in this study. The 
mean CRP at admission was 44.0 ± 44.0. The 
mean length of hospital stay was 5.26 ± 0.63 
days in this study.[16] In this study Length of 
hospital stay was 3 days in the study of.[14] The 
length of hospital stays was 2.95±0.38 in 
conservative treatment with antibiotics.[17] In 
this study 59 (95.1%) patients responded to 
antibiotic therapy and were safely discharged 
from the hospital after 48 hours (4.8%), after 72 
hours (51.6%), after 96 hours (35.5%), and after 
120 hours (3.1%). Three patients (4.9%) 
underwent surgery during the conservative 
treatment period. The success rate of 
conservative treatment with antibiotics was 
86.0% in the study of,[18] 91.0%, 95.0%, 95.0% 
and 92.0% reported that treatment efficacy was 
90.8% for antibiotic therapy.[19,20,21] We observed 
a 13.0% recurrence of appendicitis in 
conservatively treated children within six 
months. The recurrence rate of symptoms 
within one year was 15.0%16 and 5.0% within 
18 months.[15] 4(10.0%) patients were 
readmitted within 1 year as a result of recurrent 
appendicitis and had to undergo surgery when 
appendicitis was confirmed.[21] The recurrence 
rate was 13.9%, a third of recurrences appeared 
within 10 days and two-thirds between 3 and 16 
months after hospital discharge 18-20 observed 
only 5.0% recurrence of appendicitis. There was 
3 (4.9%) complication during conservative 
therapy in this study. The rate of complication 
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was 11.9%14 2 (5.0%) patients required surgery 
after 12 and 24 h respectively. Only 17 patients 
(12%) from the antibiotic treatment group went 
on to operation within 24 hours.[16] Acute 
appendicitis can be treated successfully with 
antibiotics with a short hospital stay, minimal 
sick leave, and limited duration of pain. 

Limitations of the study: 

Due to the limited study period, a long-time 
follow-up could not be performed. The sample 
size of 62 cases analyzed in this study was not 
adequate to calculate the exact figure. Failure to 
attend on an exact day of follow-up, due to 
problems with transportation, remote areas 
from the center of study, and standard follow-
up schedule could not be maintained in all 
cases.    

CONCLUSIONS 

From the observations of this study, it can be 
concluded that immediate appendectomy is not 
always essential in all children presented with 
acute appendicitis. Most cases can be safely 
managed conservatively. Moreover, routine 
interval appendectomy is also not necessary in 
the majority of cases. This protocol reduces 
surgery and surgery-related complications, 
hospital stay, and cost. In this study success rate 
is 95.1% during the period of treatment and the 
recurrence rate is 13.0%. Though we have some 
limitations in the management of 
uncomplicated acute appendicitis conservative 
treatment can be recommended but it needs 
further study to establish this conservative 
management.    
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