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ABSTRACT 
 

Introduction: Acute appendicitis is an inflammation of the appendix vermiformis and is the 
most frequent cause of acute abdominal. Inflammation occurs due to microorganisms 
infection that enter the submucosal layer of the appendix and eventually involves all layers of 
the appendix wall. Acute inflammation can lead to an appendix lumen obstruction, resulting 
in venous blood engorgement and arterial stenosis. One of the acute appendicitis 
physiological response from the immune system is an increasing of neutrophils and 
decreasing of lymphocytes. The result of increasing neutrophils and decreasing lymphocyte 
are increasing the absolute ratio between neutrophils and lymphocytes  
Aim: To know the difference of neutrophil / lymphocyte ratio in patients with acute 
appendicitis without perforation and with perforation at Dr. M. Soewandhie District General 
Hospital Surabaya.  
Methods: This research is an analytical research with cross sectional study, with paired 
categorical analysis sampling method. Respondent of this research is 62 patients, which 
consist of 31 patients acute appendicitis without perforation and 31 patients acute 
appendicitis with perforation that fulfilled inclusion and exclusion criteria in January 2016-
August 2017. This research was conducted at Dr. M. Soewandhie District General Hospital 
Surabaya from Saturday, August 19th, 2017 until Saturday, September 30th, 2017. 
Results: the difference of neutrophil / lymphocyte ratio in acute appendicitis patient without 
perofration and with perforation analyze by using Fisher’s Exact Test comparative statistic 
test, p value 0.000 <0.05 and contingency coefficient 0.477.  
Conclusion: There is a significant difference between the ratio of neutrophils / lymphocytes 
in patients with acute appendicitis without perforation and with perforation at Dr. M. 
Soewandhie Regional District General Surabaya.  
 
Keywords: neutrophil / lymphocyte ratio, acute appendicitis without perforation, acute 
appendicitis with perforation. 
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INTRODUCTION 

 Acute appendicitis is an 

inflammation of the appendix 

vermiformis and is the most frequent1. 

Inflammation occurs due to 

microorganisms infection that enter the 

submucosal layer of the appendix and 

eventually involves all layers of the 

appendix wall. Acute inflammation can 

lead to an appendix lumen obstruction, 

resulting in venous blood engorgement 

and arterial stenosis2.  

  Cases of acute appendicitis require 

proper treatment and prompt diagnosis. A 

delay in diagnosis will have an impact on 

complications that will occur, such as 

gangrenosa, perforation, and even 

generalized peritonitis. Morbidity and 

mortality will increase according to the 

increase in complications found. 

Appendix complications can occur due to 

several factors either in the speed of 

diagnosis or the delay of the patient due to 

a lack of knowledge. Some patients who 

show symptoms and signs of appendicitis 

that are not typical can cause errors in 

diagnosis and delays in treatment3. 

  Seven percent of the population in 

the United States has appendicitis with an 

incidence of 1.1 cases per 1000 people per 

year. The incidence of acute appendicitis 

increased from 7.62 to 9.38 per 10,000 

from 1993 to 2008. According to the 

Indonesian Ministry of Health in 2006, 

appendicitis ranks fourth most digestive 

system diseases in Indonesia after 

dyspepsia, gastritis, duodenitis, with the 

number inpatients as many as 28,0404. 

  About 7% of the population will 

have appendicitis in their lives with a 

peak incidence occurring between the 

ages of 10 and 30 years. Only 50% of 

cases have an initial sign of pain in the 

periumbilical region and shift to the iliac 

dextra fossa. In the case of appendicitis of 

70%, it has typical clinical symptoms and 

there is no difficulty in determining the 

diagnosis. However, in 30%, it has no 

typical clinical symptoms and difficulty in 

diagnosis especially in the elderly, women 

of reproductive age, and appendix 

position5. The comparison of incidence 

rates in adolescents is 3: 2 and dominated 

by men. In adults, the incidence of 

appendicitis is 1.4 times more in men than 

in women and the risk of appendicitis is 

8.6% in men and 6.7% in women4. 

  In elderly patients with 

appendicitis, it is often difficult to 

diagnose compared to younger patients, 

because there are many possible 

differential diagnoses that can be obtained 

in elderly patients with appendicitis and 

the difficulty of getting effective 
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communication. So that this incident can 

be a factor that contributes to a very high 

perforation rate 

The diagnosis of appendicitis is 

very dependent on the symptoms and 

examinations. If there is any doubt from a 

clinical examination, the diagnosis can be 

helped by laboratory tests such as 

ultrasound imaging and more. Abdominal 

CT scans can also be performed to reduce 

the negative incidence of laparotomy or 

laparoscopy7. 

  One of the examinations in 

patients with appendicitis is a laboratory 

examination with a test of leukocytes and 

neutrophils. This has low sensitivity for 

compatibility and cannot be used to 

determine to diagnose appendicitis 

without and with perforation yet. Other 

tests that have been shown to have a 

higher sensitivity to diagnose appendicitis 

that is assessing the number of neutrophils 

and lymphocytes which are then sorted 

out. The result of a high 

neutrophil/lymphocyte ratio will indicate 

severe inflammation such as perforated 

appendicitis3. In addition, in leukocyte 

count (neutrophil/lymphocyte ratio), the 

calculation can be done at a low cost and 

fast process8,7. 

  Patients can also be examined 

further by ultrasonography (USG) or 

laparoscopic tracing9. However, for a 

USG of the abdomen, it takes longer in 

diagnosis and requires more expensive 

costs. This examination has a weakness, 

which is still a valid subject (operator 

dependent), does not provide much 

accurate information and can not 

distinguish appendicitis without and with 

perforation. Another examination is the 

Alvarado score, but this scoring system 

still has weaknesses that are subjective 

and cannot distinguish appendicitis 

without perforation and with perforation3. 

  Based on the problems mentioned, 

the researchers would like to investigate 

further about the difference in the ratio of 

neutrophils/lymphocytes in patients with 

acute appendicitis without perforation and 

with perforations at Dr. M. Soewandhie 

District General Hospital Surabaya. The 

advantage of this examination is that the 

examination is objective, inexpensive, fast 

and available in all hospitals3. The 

researchers hope that by knowing the 

difference in the neutrophil/lymphocyte 

ratio can distinguish acute appendicitis 

without perforation and with a perforation 

so that it can provide appropriate 

treatment based on the severity to prevent 

negative appendectomy. 

  The general objective of this study 

is to determine the difference in the ratio 

of neutrophils/lymphocytes in patients 

with acute appendicitis without 

perforation and with perforation at Dr. M. 
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Soewandhie District General Hospital 

Surabaya. 

 

METHOD 

This research was conducted at 

Dr. M. Soewandhie District General 

Hospital Surabaya.  

The sample in this study were all 

sufferers of acute appendicitis without 

perforation and with a perforation at Dr. 

M. Soewandhie District General Hospital 

Surabaya (during 2016 and 2017) who 

had a complete medical record and suited 

the inclusion and exclusion criteria. The 

minimum number of samples for this 

study were; 31 people for patients with 

acute appendicitis without perforation and 

31 people for patients with acute 

appendicitis with perforation so that the 

total is 62 people. 

The criteria for inclusion of case 

groups in this study was the medical 

record diagnosed with acute appendicitis 

without perforation or acute appendicitis 

with perforation at Dr. M. Soewandhie 

District General Hospital Surabaya 

(during 2016 and 2017). Moreover, in the 

medical record, there are complete data 

regarding laboratory tests of complete 

blood neutrophils and blood lymphocytes 

of preoperative patients in Dr. M. 

Soewandhie District General Hospital 

Surabaya (during 2016 and 2017). The 

criteria for the exclusion of case groups in 

this study was that, in the medical record, 

there was no complete data regarding 

laboratory tests of complete blood 

neutrophils and blood lymphocytes of 

patients preoperatively at Dr. M. 

Soewandhie District General Hospital 

Surabaya (during 2016 and 2017) and  

there are other accompanying diseases 

(immunological disorders, malignancies, 

ARI, UTI, tuberculosis).  

To test hypotheses, the researchers 

used statistical analysis techniques that 

were processed and presented with the 

help of the "Statistical Product and 

Service Solution" (SPSS) program. 

Hypothesis testing uses Fisher's Exact 

Test. 

 

RESULT 
Table 1. The diagnosis of acute appendicitis at Dr. 

M. Soewandhie District General Hospital 

Surabaya from January 2016 to August 2017 

Diagnosis 
Frequency 

(n) 

Percentage 

(%) 

Acute appendicitis 

without perforation 
31 50% 

Acute appendicitis 

with perforation 
31 50% 

Total 62 100% 

  Based on Table 1, it is known that 

the number of patients with a diagnosis of 

acute appendicitis without perforation and 

with perforation is the same as the number 

of 31 patients (50%), and a total of 62 

patients (100%). 
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Table 2. The patients’ sex with acute appendicitis 

without and with perforation at Dr. M. 

Soewandhie District General Hospital Surabaya 

from January 2016 to August 2017. 

Gender/Sex 
Frequency 

(n) 

Percentage 

(%) 

Men 33 53,2% 

Women 29 46,8% 

Total 62 100% 

          Based on Table 2, it is known that 

the most sexes that experience acute 

appendicitis without perforation and with 

perforation are the male sex of 33 patients 

(53.2%). 

 

Table 3. The patients’ sex with acute appendicitis 

without perforation at Dr. M. Soewandhie District 

General Hospital Surabaya from January 2016 to 

August 2017 

Gender/Sex 
Frequency 

(n) 

Percentage 

(%) 

Men 14 45,2% 

Women 17 54,8% 

Total 31 100% 

Based on Table 3, it is known that 

the most sexes that experienced acute 

appendicitis without perforation are 

female sex as many as 17 patients 

(54.8%). 
 

Table 4. The patients’ sex with acute appendicitis 

without perforation at Dr. M. Soewandhie District 

General Hospital Surabaya from January 2016 to 

August 2017 

Gender/Sex 
Frequency 

(n) 

Percentage 

(%) 

Men 19 61,3% 

Women 12 38,7% 

Total 31 100% 

      Based on Table 4, it is known that 

the most sexes that experienced acute 

appendicitis without perforation the male 

sex as many as 19 patients (61.3%).  

 
Table 5. The range of age of patients with acute 

appendicitis without and with perforation at Dr. 

M. Soewandhie District General Hospital 

Surabaya from January 2016 to August 2017 

Age Range 
Frequency 

(n) 

Percentage 

(%) 

0-10 4 6,5% 

11-20 21 33,9% 

21-30 14 22,6% 

31-40 7 11,3% 

41-50 10 16,1% 

51-60 3 4,8% 

>60 3 4,8% 

Total 62 100% 

  Based on table 5, it is known that 

the most age range who experience acute 

appendicitis without perforation and with 

perforation is 11-20 years as many as 21 

patients (33.9%). 

 

Table 6. The range of age of patients with acute 

appendicitis without perforation at Dr. M. 

Soewandhie District General Hospital Surabaya 

from January 2016 to August 2017	

Age Range 
Frequency 

(n) 

Percentage 

(%) 

0-10 1 3,2% 

11-20 10 32,3% 

21-30 8 25,8% 

31-40 3 9,7% 

41-50 7 22,6% 

51-60 1 3,2% 

>60 1 3,2% 

Total 31 100% 
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  Based on Table 6, it is known that 

the most age range that experiences acute 

appendicitis without perforation is 11-20 

years as many as 10 patients (32.3%). 

 

Table 7. The range of age of patients with acute 

appendicitis with perforation in Dr. M. 

Soewandhie District General Hospital Surabaya 

from January 2016 to August 2017 

Age Range 
Frequency 

(n) 

Percentage 

(%) 

0-10 3 9,7% 

11-20 11 35,3% 

21-30 6 19,4% 

31-40 5 16,1% 

41-50 2 6,5% 

51-60 2 6,5% 

>60 2 6,5% 

Total 31 100% 

Based on table 7, it is known that 

the most age range that experiences acute 

appendicitis with perforation is 11-20 

years as many as 11 patients (35.5%). 

 

Table 8. The distribution of cases of acute 

appendicitis according to the number of leukocytes 

in patients with acute appendicitis without 

perforation and with perforation at Dr. M. 

Soewandhie District General Hospital Surabaya 

from January 2016 to August 2017  

 
Frequency 

(n) 

Percentage 

(%) 

Leukocytosis 51 82,3% 

Normal Leukocytes 10 16,1% 

Leukopenia 1 1,6% 

Total 62 100% 

 

   

Based on Table 8, it is known that 

in acute appendicitis without and with 

perforation including leukocytosis in 

which there are 82.3%, normal leukocytes 

16.1% and leukopenia 1.6%. 

 

Table 9. The distribution of mean, median, mode, 

and standard deviation of leukocytes in patients 

with acute appendicitis without and with 

perforation at Dr. M. Soewandhie District General 

Hospital Surabaya from January 2016 to August 

2017  

Leukocyte Frequency (n) 

Mean 15,534 

Median 15,740 

Mode 11,860 

Std. Deviation 5,909,391 

Based on Table 9, it is known that 

in acute appendicitis without perforation 

and with perforation have the mean value 

of leukocytes is 15.534, the median of 

leukocytes is 15.740, the mode of 

leukocytes is 11.860, and the standard 

deviation of leukocytes is 5.909.391. 

 

Table 10. The distribution of mean, median, 

mode, and standard deviation of leukocytes in 

patients with acute appendicitis without 

perforation at Dr. M. Soewandhie District General 

Hospital Surabaya from January 2016 to August 

2017  

Leukocyte Frequency (n) 

Mean 13,155 

Median 12,640 

Mode 4,130 

Std. Deviation 6,214,238 
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Based on Table 10, it is known 

that acute appendicitis without perforation 

has a mean leukocyte value of 13.155, the 

median of leukocytes is 12.640, the 

leukocyte mode is 4.130, and the standard 

deviation of leukocytes is 6.214.328. 

 

Table 11. The distribution of mean, median, 

mode, and standard deviation of leukocytes in 

patients with acute appendicitis with perforation at 

Dr. M. Soewandhie District General Hospital 

Surabaya from January 2016 to August 2017 	

Leukocyte Frequency (n) 

Mean 17,914 

Median 17,030 

Mode 15,870 

Std. Deviation 4,548,392 

Based on Table 11, it is known 

that acute appendicitis with perforation 

has a mean leukocyte value of 17.914, the 

median of leukocytes is 17.030, the 

leukocyte mode is 15.870, and the 

standard deviation of leukocytes is 

4.548.392.    

Table 12. The distribution of 

neutrophil/lymphocyte ratio in patients with acute 

appendicitis without and with perforation at Dr. 

M. Soewandhie District General Hospital 

Surabaya from January 2016 to August 2017 

 Neutrofil/Limfosit Ratio 

 Mean <5 (1) <5 (2) 

Acute appendicitis 

without and with 

perforation 

11,8294 17 45 

Acute appendicitis 

without perforation 
9,0626 16 15 

Acute appendicitis 14,596 1 30 

with perforation 

 

  Based on Table 12, it is known 

that in acute appendicitis without 

perforation and with perforation the mean 

neutrophil/lymphocyte ratio is 11.8294, 

with a neutrophil/lymphocyte ratio of less 

than or equal to 5 as many as 17 patients 

and a neutrophil/lymphocyte ratio of more 

than 5 as many as 45 patients.       

  In this study, the researchers used 

the Fisher's Exact Test comparative test, 

the p-value was 0,000 <0.05 and the 

contingency coefficient was 0.477 which 

showed that there was a significant 

difference between the 

neutrophil/lymphocyte ratio in patients 

with acute appendicitis without 

perforation and with a perforation at Dr. 

M. Soewandhie District General Hospital 

Surabaya from January 2016 to August 

2017. 

  

DISCUSSION 

  The results of the descriptive 

analysis in this study showed that the 

highest sex prevalence was 33 male 

patients (53.2%), while 29 female patients 

(46.8%). This is in accordance with 

research from Gloria A. Thomas, et al., 

which have been conducted at RSUP Dr. 

R. D. Kandou Manado from October 2012 

to September 2015, it is known that from 

650 cases 56% of them were male, and 
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44% were female10. Based on the research 

of Andi Baso Endra, et al. which was 

conducted at the Wahidin Sudirohusodo 

General Hospital in Makassar in the 

month of January 2012 to December 

2014, obtained that female sex (42.4%) 

less than men (57.6%)36. Şahin 

Kahramanca et al. reported the incidence 

of acute appendicitis without and with 

complications made in the Department of 

General Surgery, Kars State Hospital, 

Kars, Turkey. Among 1067 patients 

studied, it was found that 67% of them 

were male37. The incidence showed that 

there were more males than females, 

presumably because there were 

anatomical differences10. Besides that, the 

diagnosis was made. Appendicitis in 

women is more difficult than men because 

of the symptoms of gynecological 

disorders that mimic the symptoms of 

acute appendicitis. 

  Based on the age of the results of 

the descriptive analysis in this study 

showed that the prevalence of acute 

appendicitis without and with perforation 

based on the age of most patients in the 

age range 11-20 years with a total of 21 

patients, then followed by the age of 21-

30 years with a total of 14 patients. This 

incident is in accordance with the study of 

Dani and Paulina Calista conducted at 

Immanuel Hospital in Bandung, acute 

appendicitis mostly occurs in the age 

range 17-25 and 26-35 years4. Likewise in 

the study of Gloria A. Thomas et al. 

which was conducted at RSUP Dr. RD 

Kandou Manado, the highest incidence of 

appendicitis is in the age range of 20-29 

years (34%) and the age range of 10-19 

years (25%) 10. The research conducted by 

Şahin Kahramanca, in the Department of 

General Surgery, Diskapi Yildirim 

Beyazit Training and Research Hospital, 

Ankara, Department of General Surgery, 

Acibadem Hospital, and Shehzad Ahmed 

Abbasi, Ahmed Hussain Mishwani at the 

Ankara Department of Surgery, 

Combined Military Hospital, Peshawar, 

showed the average age of acute 

appendicitis patients was 30-3137,8. In a 

study conducted by Ata Ul Lateef, et al at 

Allied Hospital, Punjab Medical College 

in Faisalabad, Pakistan, the highest 

incidence of appendicitis was in the age 

range of 21 to 30 and then followed by 12 

to 209.  

The results of this study in acute 

appendicitis without perforation of 

patients were in the range of 11-20 years 

with a percentage of 32.3%, 21-30 years 

with a percentage of 25.8%, while for the 

lowest percentage were at 0-10 years, 

ages 51- 60 years, and age over 60 years 

with 1 patient each (3.2%) of the total 

number of patients 31 people. This 

research was produced in accordance with 

research conducted by Gloria A. Thomas, 
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et al in RSUP Dr. RD Kandou Manado, 

which has the highest incidence for acute 

appendicitis without perforation at the age 

of 10-19 years (87 patients) and ages 20-

29 years (191 patients), while the lowest 

number is at the age of 0-9 years (16 

patients), aged 50-59 years (20 patients) 

and over 60 years (20 patients).  

  The results of an acute 

appendicitis study with perforation 

revealed that the highest rate was in the 

age range of 11-20 (11 patients or 35.5%) 

and the lowest was at 41-50 years old, 51-

60 years old, and over 60 years old. This 

is consistent with research conducted by 

Gloria A. Thomas, et al in RSUP Dr. RD 

Kandou Manado, which has the highest 

number in the age range of 10-19 years, 

and the lowest at the age of 40-49 years, 

ages 50-59 years, and ages over 60 

years.10 In Harrison's book, the peak 

incidence of acute appendicitis is in the 

second decade and third life22. Likewise 

in the surgical science textbook, it is said 

that appendicitis can be found at all ages, 

only in children less than one year are 

rarely reported. The highest incidence is 

in the age group of 20-30 years38. This is 

consistent with the results of research 

which states the highest incidence occurs 

at ages 11-20 and 21-30 for acute 

appendicitis without perforation and with 

perforation. The maximum development 

of lymphoid tissue in adolescence is a 

factor in the increased incidence of 

appendix to be blocked, which allows the 

slightest blockage will cause high 

intraluminal pressure. At the age of above 

60 years, lymphoid tissue is no longer 

found in the appendix but there are 

changes in the serous layer that is less 

elastic compared to the mucosal layer 

which causes a different response to 

intraluminal pressure compared to 

younger patients, so the ability to adapt 

(stretch) due to accumulation of 

intraluminal secretions less good which 

can progress to ischemic and gangrenous 

early stages. An important factor that 

plays a role is atherosclerosis, because it 

can interfere with the smooth flow of 

arteries and veins to the appendix. In 

addition, the inflammatory response from 

cells and local tissue factors to control 

malevolent bacteria. 

  The results of this study for acute 

appendicitis without perforation and with 

perforation based on leukocytes showed 

that the majority of patients had 

leukocytosis with a percentage of 82.3%. 

This result is in accordance with the study 

of Dani and Paulina Calista who obtained 

results of 76.97% of acute appendicitis 

patients having leukocytosis4. The results 

of increased leukocytes (leukocytosis) 

were also found in research conducted by 

Ata Ul Lateef, with a value of 79.6% of 

patients experiencing increased 
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leukocytes with appendix conditions 

inflammation and 2.4% have leukocytosis 

under normal appendix conditions9. The 

normal value of the number of leukocytes 

is 4,500-10,000 µl, these leukocytes will 

come out of capillaries if antigens are 

found. This leukocyte release process is 

called diapedisis. Leukocytes play a role 

against diseases that enter the body.29 

Inconsistent results will be found in 

children and parents with appendicitis. 

This can explain why in the study there 

were normal leukocyte levels because the 

study included criteria for children and 

parents. It also because of pediatric and 

elderly patients may not respond well to 

infections. In pregnant women, 

physiological levels of leukocytosis can 

affect the diagnosis of appendicitis4. 

  The results of this study use the 

Fisher's Exact Test comparative test, the 

p-value is 0.000 <0.05 and the 

contingency coefficient is 0.477 which 

shows that there is a significant difference 

between the neutrophil/lymphocyte ratio 

in patients with acute appendicitis without 

and with perforation at Dr. M. 

Soewandhie District General Hospital 

Surabaya. This supports the theory that 

one of the physiological responses to the 

immune system to acute appendicitis is an 

increase in the number of neutrophils and 

a decrease in the number of lymphocytes. 

This is due to changes in the dynamics 

and regulation of apoptosis in a systemic 

inflammatory state when compared to a 

non-inflammatory state. Delaying the 

process of neutrophil apoptosis will result 

in prolongation of the function of 

neutrophils in the inflammatory process 

and prolong the elaboration of toxic 

metabolism, whereas increased 

lymphocyte apoptosis results in a decrease 

in the inflammatory effector and causes 

immunosuppression. Toxic metabolism 

released by activated neutrophils and 

coupled with inflammatory cytokines will 

damage tissue and organ function. In 

addition, the process of lymphocyte 

apoptosis results in the adaptive immune 

system immunosuppression so that it will 

be susceptible to infection. As a result of 

an increase in neutrophil counts and a 

decline in the number of lymphocytes, 

will increase the absolute ratio value 

between neutrophils and lymphocytes 

when compared with patients without a 

systemic inflammatory reaction. A high 

neutrophil and lymphocyte ratio results in 

severe inflammation such as perforated 

appendicitis40. The result of this study is 

consistent with research conducted by 

Şahin Kahramanca (2014) who presented 

findings obtained from differences with p 

values of 0.001 <0.05.37. This study uses 

an observational analytic method with a 

different cross-sectional study design 

conducted by Dewi Prima Christian who 
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uses an analytic observational method 

with a cohort study design, while the 

cross-sectional design is carried out using 

the results of the final diagnosis in the 

medical record that has definitely been 

diagnosed with appendicitis or not and 

using the results of the first blood 

laboratory research at the hospital while 

in the research of Dewi Prima the time 

limit for taking blood samples was related 

to blood neutrophil values, as well as the 

diagnosis made by the prima christian 

goddess research confirmed using 

histopathological examination as such 

research in this study only based on 

diagnosis the main surgeon at Dr. M. 

Soewandhie District General Hospital 

who exists  in the medical record. For 

complete blood in this study using 

absolute complete blood, which means 

100% leukocytes per 1 field of view. In 

terms of time, the implementation of this 

research method can be done in a shorter 

time than the research cohort design 

conducted by Dewi Prima Christian. In 

her research, a cut-off point number was 

searched using a different ROC curve 

than this study which carried out the 

Fisher's Exact Test which tried to prove 

the truth of the neutrophil/lymphocyte 

ratio. While in Kahramanca's study the 

research sample used was a patient who 

supported appendicitis surgery with an 

uncertain diagnosis, while in this study a 

post-diagnosis operation was more 

accurate. 

 

CONCLUSION 

   Based on this study, regarding 

"The Difference in 

Neutrophil/Lymphocyte Ratio in Patients 

with Acute Appendicitis without and with 

Perforation" at Dr. M. Soewandhie 

Regional District General Surabaya, the 

conclusion can be drawn as follows: 

There is a significant difference between 

the ratio of neutrophils/lymphocytes in 

patients with acute appendicitis without 

and with perforation. 
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