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Role of Neutrophil-to-lymphocyte ratio as a predictor of acute appendicitis 
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Abstract 

Introduction: Acute appendicitis (AA) is the most common surgical abdominal emergency. Diagnosis still 

remains purely clinical and which is still associated with low specificity, with negative findings intra-

operatively. This study is undertaken to find out a biochemical investigation to aid in the diagnosis of 

Acute Appendicitis. 

Materials and Methods: We retrospectively reviewed 70 patients recorded over the period encompassing 

three years (2015-2017) at RL Jalappa hospital and research centre, Tamaka, Kolar with AAhad a 

pathology report that confirmed the diagnosis of acute appendicitis. 

The patients were divided into three groups with group 1 consisting of uncomplicated appendicitis group 2 

with complicated appendicitis (perforation and gangrenous), group 3 control group with other causes of 

abdominal pain for evaluation. 

Results: There were 30 patients in group 1, 20 patients in group 2 and 20 patients in the control group 

(group 3). There were no significant differences between groups in terms of age or gender. Significant 

differences emerged in leukocyte and NLR. There was a significant difference between group 1 and group 

2 in terms of radiological appendix diameter and contamination around the appendix and fluid 

accumulation (p=0.001). However, a significant difference was not detected between NLR increase and 

contamination around the appendix, fluid accumulation, or appendix diameter. 

Conclusion: We suggest that preoperative NLR is a useful parameter to aid in the diagnosis of acute 

appendicitis and differentiate between simple and complicated appendicitis, and can be used as an adjunct 

to the clinical examination. 

 

Introduction 

Acute appendicitis is one of the most common 

emergency conditions encountered in general 

surgery clinics.
1
 Despite advances in medical 

technology and growing experience, acute 

appendicitis is still diagnosed based on clinical 

findings. A detailed history and thorough physical 

examination are the first step in the evaluation of 

acute appendicitis patients.
2
 Most patients present 

with pain starting from the epigastric region and 

localizing to the lower right quadrant, nausea, 

vomiting and loss of appetite, though atypical 
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presentations are also common. Delayed diagnosis 

increases rates of 122 perforation and subsequent 

morbidity, while early surgical decisions to avoid 

complications increase the negative appendectomy 

rate.
3 

The considerably high rates of perforation 

(15-45%) and negative appendectomy (7-25%) 

reported in the literature show that despite 

technological advances and clinical experience, 

we have yet to establish a foolproof diagnostic 

approach.
2
 

The use of various diagnostic tools may reduce 

perforation rates, duration of hospital stays, and 

unnecessary surgeries in patients without acute 

appendicitis. These diagnostic tests include 

scoring systems, ultrasonography (USG), 

computed tomography (CT), magnetic resonance 

imaging and laparoscopy.
4
 Despite these options, 

this area remains the subject of intense study for 

many researchers hoping to develop a more 

effective diagnostic procedure for acute 

appendicitis. Their studies have primarily focused 

on laboratory tests and imaging modalities. To 

further this aim, in the current study we evaluated 

the role of the neutrophil-to-lymphocyte ratio 

(NLR)-a less investigated parameter-in the 

diagnosis of acute appendicitis, its association 

with radiologic diameter, and whether it can be 

used to differentiate complicated appendicitis. 

 

Results 

Of the 70 patients, 50 (87.5%) underwent surgery 

for presumed appendicitis and 20 (12.5%) for 

acute abdomen. After excluding 7 patients whose 

pathology report indicated normal appendix, the 

study included 50 patients. There were 20 patients 

in group 1, 50 patients in group 2, and 20 subjects 

in the control group group 3. There were no 

significant differences in age or gender 

distribution between the groups. Significant 

differences were observed in leukocyte counts and 

NLR. Post hoc Tukey test of significance revealed 

that there were significant differences in leukocyte 

count between the 3 groups, while the difference 

in NLR was not significant between groups 1 and 

2 but was significant in all other group 

comparisons (Table 1). Appendectomy was 

performed using open (McBurney) technique in 

93 patients (88.5%), laparoscopic in 10 patients 

(9.5%) and umbilical mini-laparotomy in 2 

patients (1.9%). No significant differences 

emerged between the groups in terms of surgical 

method. The relatively low rate of laparoscopic 

appendectomy (9.5%) is due to the fact that the 

laparoscopy instruments in our hospital are not 

always functional. The laparotomic approach was 

used in cases where findings of acute abdomen 

and generalized peritonitis led to suspicion of 

complicated appendicitis. Akgül and Gündeş, 

Neutrophil/Lymphocyte Ratio in Acute 

Appendicitis 123 Akgül and Gündeş, Neutrophil/ 

Lymphocyte Ratio in Acute Appendicitis 

Including the patients with normal appendix 

excluded from the study, the rate of complicated 

appendicitis was 32.9%. We believe this rate is 

high because people in the region have difficulty 

reaching the hospital. The rate of negative 

appendectomy in our study was 6.25%, consistent 

with the literature. Although 20 of the 70 patients 

in our study exhibited contamination or fluid 

around the cecum and appendix on USG or CT, no 

contamination or fluid was reported for the other 

56. There were significant differences between the 

groups in radiologic appendix diameter and peri-

appendiceal contamination (p=0.001). However, 

elevated NLR was not correlated with peri-

appendiceal contamination or fluid. There was 

also no correlation between NLR elevation and 

appendix diameter (p>0.05).  

Table 1. Distribution of patients according to the 

NLR cutoff values in the main groups Cutoff 

value of NLR Negative appendectomy (G2) 

Positive appendectomy (G1) 4.68 77 586 Total 

170 897 

 

Discussion 

Acute appendicitis is the most common cause of 

acute abdomen among all age groups. The timely 

and accurate diagnosis of patients presenting to 

emergency departments with presumed acute 

appendicitis continues to be a challenge. The 
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patient’s reported medical history and a physical 

examination are the foundation of diagnosis.
5 

As a 

rule, when investigating the etiology of sudden 

abdominal pain in a previously healthy individual, 

appendicitis is the first condition that must be 

excluded.
6
 

Anorexia is the first and most constant symptom 

of appendicitis. If anorexia is absent, the diagnosis 

of appendicitis should be reconsidered. The order 

in which symptoms appear is important in the 

differential diagnosis. Anorexia is the first 

symptom in 95% of acute appendicitis patients, 

followed by abdominal pain and nausea/vomiting. 

If vomiting occurs before abdominal pain, this is 

also grounds for questioning an appendicitis 

diagnosis.
8
 Rebound in the right lower quadrant is 

one of the cardinal signs, and may be sufficient on 

its own for a diagnosis, especially in male 

patients. 

White cell count is elevated in cases of acute, 

uncomplicated appendicitis. Leukocyte count 

ranges from 10.000-18.000/ mm3 and the 

neutrophil ratio is greater than 75%. In about 10% 

of patients, leukocyte count may be normal. A 

white cell count over 20.000/mm3 suggests 

gangrenous, perforated appendicitis.
9 

Our results show that NLR with a cutoff value of 

4.68 can significantly differentiate a normal 

appendix and inflamed AA. This value is much 

higher than the numbers given in previous 

reports,
[9,11] 

but less than the number reported by 

Ishizuka et al.
[13] 

The sensitivity of this cutoff 

value is 65.3%, which means that a total of 65% 

of patients with histologically confirmed AA have 

an elevated ratio. The specificity of 54.7% is also 

low (thus a high false-positive rate). These low 

sensitivity and specificity values may be explained 

by the fact that only operated patients were 

included in this study; data about other suspected 

cases who were not operated or were medically 

treated are unknown. Another interesting finding 

is that the female to male ratio is significantly 

higher in the negative appendectomy group. This 

may be attributed to gynecological diseases 

mimicking A 

In conclusion, according to the results of our 

study, NLR of 4.68 seems to be a reliable 

parameter to obtain a more certain diagnosis of 

acute appendicitis, and NLR of 5.74 may help to 

differentiate complicated from non-complicated 

appendicitis. However, a normal value for NLR 

does not exclude the diagnosis. To find the 

optimal NLR and to test its accuracy, prospective 

randomized studies are needed. The clinical 

evaluation by the surgeon should continue to take 

precedence. 
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