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Abstract 
Aim: To evaluate the effectiveness and safety of conservative antibiotic therapy compared to surgical 
appendicectomy in the management of uncomplicated acute appendicitis. 
Background: Acute appendicitis is a common surgical emergency, typically treated with appendicectomy. 
However, conservative treatment using antibiotics alone has emerged as a potential alternative for 
uncomplicated cases. This study compares outcomes between conservative and operative management. 
Methods: A randomized interventional study was conducted in the Department of General Surgery at the 
Pacific Institute of Medical Science, Udaipur, from January to March 2025. A total of 208 patients diagnosed 
with uncomplicated acute appendicitis were randomly divided into two groups: 104 managed conservatively 
with antibiotics, and 104 treated surgically. Patients were assessed for Alvarado score, pain using Visual Analog 
Scale (VAS), leukocyte count, hospital stay duration, time to resume normal activities, and complication rates. 
Results: The mean patient age was 24.8 years, with males comprising 80.76% of participants. The operative 
group had a higher mean Alvarado score (6.7 vs. 6.1, p=0.001). At admission, VAS was significantly higher in 
the operative group (8.4 vs. 7.3, p<0.001). The conservative group had a shorter hospital stay (2.6 vs. 3.1 days) 
and quicker return to normal life (12.6 vs. 13.2 days, p=0.04). Complications were lower in the conservative 
group (6.6%) compared to the operative group (13.3%). 
Conclusion: Conservative treatment with antibiotics can be a safe and effective alternative for uncomplicated 
acute appendicitis. Further large-scale randomized controlled trials are recommended to establish this approach 
as standard care. 
Keywords: Acute Appendicitis, Conservative Management, Appendicectomy, Antibiotics, Alvarado Score, 
Randomized Study, Visual Analog Scale, Complication Rate. 
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Introduction 

It has been 130 years since Reginald Herber Fitz 
introduced the term “Appendicitis” to describe 
inflammation of the vermiform appendix. Acute 
appendicitis is a frequently encountered condition, 
with a lifetime occurrence rate of about 7–8%, 
most commonly affecting individuals in their 
second and third decades of life. [1] 

Traditionally, it has been believed that without 
surgical intervention, the condition advances from 
initial inflammation to gangrene and perforation, 
making appendicectomy the standard treatment for 
acute appendicitis. However, this procedure is 
associated with postoperative complications such 
as wound infection, adhesive intestinal obstruction, 

dehiscence, hernia, and others, with complication 
rates ranging from 10–19% in non-perforated cases 
and up to 30% in cases involving perforation. The 
tendency to operate early has also led to a higher 
rate of negative appendicectomies, resulting in 
unnecessary surgeries. 

Multiple studies now suggest that many patients 
with uncomplicated acute appendicitis can be 
managed safely with an antibiotic-first approach. 
With the advent of advanced imaging techniques 
like CT scans, the concept of non-surgical 
management has gained traction. Conservative 
therapy is emerging as a significant option in 
treating acute appendicitis, with approximately 75–
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85% of uncomplicated cases responding well to 
medical treatment. Ongoing research into new and 
effective antibiotics has further enhanced the 
potential for non-surgical management. [2] 

Additionally, retrospective studies involving adults 
with perforated appendicitis managed 
conservatively have shown that recurrences tend to 
follow a less severe course. A growing volume of 
literature supports non-operative treatment, 
emphasizing benefits such as lower morbidity, 
avoidance of surgery and anesthesia-related risks, 
reduced hospital stay, and quicker return to routine 
life. While randomized controlled trials (RCTs) 
have been conducted to compare surgical and 
antibiotic approaches, the debate regarding the 
optimal treatment method for appendicitis 
continues. This study aims to evaluate the 
effectiveness of conservative management in 
comparison to appendicectomy for treating acute 
appendicitis. 

Material and Methods 

A hospital-based randomized interventional study 
was carried out in the Department of General 
Surgery at Pacific Institute of Medical Science, 
Udaipur, during the period from January 2024 to 
June 2024.  

The study included patients who presented to the 
surgery outpatient department and emergency 
services with a diagnosis of acute uncomplicated 
appendicitis. 

Inclusion Criteria: 

• Newly diagnosed cases aged between 13 and 
60 years presenting with clinical features 
suggestive of acute appendicitis. 

Exclusion Criteria: 

1. Clinical suspicion of complicated appendicitis 
2. Patients below 13 years or above 60 years of 

age 
3. Pregnant or lactating women 
4. Cases with generalized peritonitis 
5. Patients with perforation, appendicular 

abscess, or appendicular lump 
6. Inability to obtain informed consent 

Observation 

The study was carried out in the Department of 
General Surgery at Pacific Institute of Medical 
Science, Udaipur, involving a total of 208 patients 
diagnosed with acute appendicitis.  

These patients were randomly assigned into two 
groups: 104 patients received conservative 
management (Conservative Group), while the 
remaining 104 underwent surgical appendicectomy 
(Operative Group). The overall mean age of the 
participants was 24.8 years. The mean age in Group 
A (Conservative) was 28.2 years, whereas in Group 
B (Operative) it was 21.68 years. Most patients 
(83.4%) belonged to the 18–30 years age group. Of 
the total 208 patients, 42 (20.19%) were females 
and 168 (80.76%) were males. 

 

Table 1: Alvarado score in both group 
Alvarado Score Conservative Group Operative Group Total P-Value 

N (%) N (%) N (%) 
5 28(13.46%) 0(0.00%) 28(13.46%) 0.001 
6 42(20.19%) 28(13.46%) 70(33.65%) 
7 28(13.46%) 40(19.23%) 68(32.69%) 
8 6(2.88%) 32(17.30%) 38(16.67%) 
Mean±SD 6.1±0.8 6.7±1.01 208 

(%), Mean±1SD, p-value (<0.05) 
 
The distribution of patients based on Alvarado 
Score between the Conservative and Operative 
groups revealed that a majority of patients with a 
score of 5 (13.46%) were treated conservatively. 
Scores of 6 and 7 were evenly distributed between 
both groups, whereas most patients with a score of 
8 (17.30%) underwent surgical intervention. The 
mean Alvarado score was significantly higher in 
the Operative group (6.7 ± 1.01) compared to the 
Conservative group (6.1 ± 0.8), with a p-value of 
0.001 indicating statistical significance. The 
Alvarado score demonstrated a sensitivity of 79.4% 
and specificity of 100% at a cut-off value of >7. 
Among the clinical symptoms, migratory pain was 
reported in 112 patients (53.81%), anorexia in 182 
patients (87.5%), and nausea in 202 patients 
(96.67%), with nausea being the most frequently 

observed symptom after pain. Leucocytosis (>10⁴ 
cells/µl) was present in 146 (70.1%) of the 208 
acute appendicitis cases. The overall mean total 
leukocyte count was 10.5 (±3.3) x10³ cells/µl. 
When divided into groups, the Conservative group 
had a mean count of 11.6 (±3.4) x10³ cells/µl, 
while the Operative group had a mean of 9.7 
(±2.98) x10³ cells/µl. Leucocyte count was elevated 
in 172 (83.33%) patients overall. The highest WBC 
counts recorded were 16.41 x10³ cells/µl in the 
Conservative group and 16.2 x10³ cells/µl in the 
Operative group. The lowest values were 4.22 x10³ 
and 5.21 x10³ cells/µl in the Conservative and 
Operative groups respectively. The difference 
between the two groups was statistically significant 
(p=0.035).  Ultrasonography showed a sensitivity 
of 100% and a positive predictive value of 96.61% 
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in this study. Fecaliths were identified in 2 patients 
from the Operative group, whereas none were 

found in the Conservative group, a difference that 
was not statistically significant (p=0.1). 

 
Table 2: Depicting VAS (mean) in the both groups 

Visual Analog Score Conservative Group Operative Group P-Value 
Mean±SD Mean±SD 

At Admission 7.3±0.9 8.4±0.8 <0.001 
Follow Up 1 1.8±1.17 1.9±0.53 0.03 
Follow Up 2 0.4±0.82 0.5±0.89 0.6 
Follow Up 3 0.0±0.0 0.15±0.53 <0.001 
Follow Up 4 0.0±0.0 0.0±0.0 0 
Follow Up 5 0.0±0.0 0.0±0.0 0 

Mean±1SD or p-value (<0.05) 
 
In our study, comparison of Visual Analog Score 
(VAS) between the Conservative and Operative 
groups showed that at the time of admission, the 
Operative group had a significantly higher mean 
VAS score (8.4 ± 0.8) than the Conservative group 
(7.3 ± 0.9), with a p-value of <0.001.  

During subsequent follow-ups, VAS scores 
decreased in both groups. Statistically significant 
differences were observed at Follow Up 1 (p = 
0.03) and Follow Up 3 (p < 0.001), while no 
significant differences were noted at Follow Up 2, 

4, and 5. The average duration of hospital stay was 
longer in the Operative group (3.1 days) compared 
to the Conservative group (2.6 days), with standard 
deviations of 1.1 and 0.6 respectively. However, 
this difference was not statistically significant (p > 
0.05).  

The mean duration to return to normal routine post-
intervention was shorter in the Conservative group 
(12.6 days) as compared to the Operative group 
(13.2 days). This difference was statistically 
significant with a p-value of 0.04. 

  

 
Figure 1: Complications 

 
In Fig. 1, among the 104 patients in the 
Conservative group, 8 developed an appendicular 
lump during hospitalization, resulting in a 
complication rate of 7.6%. In contrast, within the 
Operative group, 20 out of 104 patients 
experienced surgical site infections, and 8 patients 
developed paralytic ileus. No cases of fecal fistula 
or stump appendicitis were observed in the 
Operative group. The overall complication rate in 
the Operative group was 26.89%. No additional 
complications were reported in either group during 
the follow-up period. 

Discussion 

This study aimed to assess the effectiveness of 
conservative treatment using antibiotics alone in 
managing uncomplicated acute appendicitis, 

comparing it with the traditional surgical approach 
of appendicectomy, and to evaluate the potential of 
conservative therapy as a primary treatment option. 

In the current study, the mean Alvarado scores 
were 6.1 for the conservative group and 6.7 for the 
operative group. At a cut-off value of >7, the 
Alvarado score demonstrated a sensitivity of 
79.4%, specificity of 100%, and a positive 
predictive value of 100%.  

Classic migratory pain, as described by Murphy, 
was observed in around 50% of cases with acute 
appendicitis. [3] The use of the modified Alvarado 
score has also been highlighted in studies by Malik 
et al [4] and Turhan et al. [5] Our findings revealed 
a relatively lower sensitivity for the Alvarado score 
when compared to previous studies. [6-9] regarding 
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pain assessment, the mean Visual Analog Scale 
(VAS) score at admission was 7.3 in the 
conservative group and 8.4 in the operative group, 
indicating a significant difference in pain levels (p 
< 0.001). Eriksson et al10 demonstrated a 
significant reduction in analgesic use and recorded 
less pain after 12 hours of conservative treatment (p 
< 0.01). Similarly, Hansson et al [11] found shorter 
durations of abdominal pain post-discharge in 
patients receiving antibiotics (p < 0.05). Malik et al 
[10] also reported significantly lower pain scores 
during hospitalization (p < 0.001) and during 
follow-up (p < 0.01) in patients treated with 
antibiotics alone. Salminen et al [12] observed 
median VAS pain scores of 5 and 6 on admission 
for the antibiotic and surgical groups respectively, 
with conservative treatment showing significantly 
reduced pain at discharge and during early follow-
up (p < 0.001). 

In our study, one patient in the conservative group 
developed an appendicular lump, while two 
patients in the surgical group developed surgical 
site infections. None of the surgical patients were 
found to have complicated appendicitis 
intraoperatively.  

The overall complication rates were 6.6% for the 
conservative group and 13.3% for the operative 
group. Styrud et al [13] reported that seven patients 
(5%) in the antibiotic group developed 
perforations, with four requiring surgery and 
experiencing post-operative complications. 
Hansson et al [11] also found significantly lower 
complication rates in the conservative group (2.5%) 
compared to the operative group (10%), with 
statistical significance (p < 0.05). 

Conclusion 

Based on the results of the present study and 
existing literature, antibiotic therapy may serve as a 
viable alternative for managing acute 
uncomplicated appendicitis. In cases where patients 
are amenable to the possibility of initial treatment 
failure or recurrence, and are willing to avoid 
surgery, conservative management with antibiotics 
can be considered a suitable option. Nonetheless, to 
validate this approach as a standard treatment 
modality, further well-structured randomized 
controlled trials are warranted. 

Bibliography 

1. Morrison H. The chapter on appendicitis in a 
biography of Reginald Heber Fitz. Bulletin of 
the History of Medicine. 1946; 20:259. 

2. Simillis C, Symeonides P, Shorthouse AJ, 
Tekkis PP.Surgery. 2010 Jun; 147(6):818-29. 
doi: 10.1016/j.surg.2009.11.013. Epub 2010 
Feb 10.PMID: 20149402. 

3. Murphy JB. "Two thousand operations for 
appendicitis," With Deductions from his 
personal experience. The American Journal of 
the Medical Sciences. 1904 Aug 1; 128(2): 
187-210. 

4. Vons C, Barry C, Maitre S, Pautrat K, Leconte 
M, Costaglioli Bet al. Amoxicillin plus 
clavulanic acid versus appendicectomy for 
treatment of acute uncomplicated appendicitis: 
an open label, noninferiority, randomised 
controlled trial. The Lancet. 2011 May 13; 
377(9777): 1573-9. 

5. Pickhardt PJ, Levy AD, Rohrmann Jr CA, 
Kende AI. Primary neoplasms of the appendix 
manifesting as acute appendicitis: CT findings 
with pathologic comparison 1. Radiology. 
2002 Sep; 224(3):775-81. 

6. Chan MY, Teo BS, Ng BL. The Alvarado 
score and acute appendicitis. Annals of the 
Academy of Medicine, Singapore. 2001 Sep; 
30(5):510-2. 

7. Borges PS, Lima MD, Falbo Neto GH. The 
Alvarado score validation in diagnosing acute 
appendicitis in children and teenagers at the 
Instituto Materno Infantil de Pernambuco, 
IMIP. Revista Brasileira de Saude Materno 
Infantil. 2003 Dec; 3(4):439- 45. 

8. Shrivastava UK, Gupta A, Sharma D. 
Evaluation of the Alvarado score in the 
diagnosis of acute appendicitis. Tropical 
gastroenterology: official journal of the 
Digestive Diseases Foundation. 2003 Dec; 
25(4): 184-6. 

9. Al-Hashemy AM, Seleem ML Appraisal of the 
modified Alvarado Score for acute appendicits 
in adults. Saudi medical journal. 2004; 25(9): 
1229-31. 

10. Hansson J, Korner U, Khorram- Manesh A, 
Solberg A, Lundholm K. Randomized clinical 
trial of antibiotic therapy versus 
appendicectomy as primary treatment of acute 
appendicitis in unselected patients. British 
journal of surgery. 2009 May 1; 96(5):473-81. 

11. Turhan AN, Kapan S, Kutukcu E, Yigitbas H, 
Hatipoglu S, Aygun E. Comparison of 
operative and non-operative management of 
acute appendicitis. Ulus Travma Acil Cerrahi 
Derg. 2009 Sep 1; 15(5):459-62. 

12. Warden V, Hurley AC, Volicer L. 
Development and psychometric evaluation of 
the pain assessment in advanced dementia 
(PAINAD) scale. Journal of the American 
Medical Directors Association 2003; 4:9-15. 

13. Malik AA, Bari SU. Conservative 
Management of Acute Appendicitis. Journal of 
gastrointestinal surgery. 2009 May 1; 13(5): 
966-70.

 

https://pubmed.ncbi.nlm.nih.gov/20149402/
https://pubmed.ncbi.nlm.nih.gov/20149402/
https://pubmed.ncbi.nlm.nih.gov/20149402/
https://pubmed.ncbi.nlm.nih.gov/20149402/
https://pubmed.ncbi.nlm.nih.gov/20149402/

