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Giriş: Akut apandisit, akut karın ağrısının yaygın nedenlerinden biridir ve dünya çapında acil karın cerrahisinin en yaygın nedenidir. Nötrofil-lenfosit oranı 

(NLR), iki farklı immün ve inflamatuar yolak hakkında bilgi veren sistemik bir inflamatuar değişkendir. Bu çalışmada, histopatoloji sonuçlarına göre, 

komplike ve komplike olmayan apandisitin ayırıcı tanısında NLR'nin prediktif değerini değerlendirmeyi amaçladık.  

Yöntem: Eylül 2016 ve Eylül 2022 tarihleri arasında kliniğimizde apendektomi ameliyatı geçiren hastalar çalışmaya dahil edildi. Hastaların ameliyat öncesi 

beyaz kan hücresi (WBC), nötrofil ve lenfosit sayıları analiz edildi ve nötrofil-lenfosit oranları hesaplandı. Patolojisinde perforasyon ve gangrenöz apandisit 

olan hastalar komplike olarak kabul edildi. Hastalar komplike ve komplike olmayan apandisit gruplarına ayrıldı ve karşılaştırıldı.  

Bulgular: 171 komplike apandisit hastası ile 1309 komplike olmayan apandisit hastası karşılaştırıldı. Komplike apandisit grubunda ameliyat öncesi WBC, 

nötrofil sayısı ve NLR değerleri istatistiksel olarak anlamlı derecede yüksek bulunurken, lenfosit sayısı daha düşük bulundu. NLR değerleri açısından 

komplike ve komplike olmayan apandisitler arasında anlamlı fark saptandı, sırasıyla 8.78 ± 5.87 ve 6.33 ± 4.34, p<0.001. 

Sonuç: Akut apandisitte perforasyon veya gangren gibi bir komplikasyonu öngörmek için cerrah kişisel deneyiminden, radyolojik görüntüleme 

yöntemlerinden ve laboratuvar parametrelerinden yararlanabilir. NLR, nötrofil ve lenfosit sayıları bu konuda oldukça yararlı görünmektedir. 

Anahtar Kelimeler: apandisit, nötrofil lenfosit oranı, perfore apandisit 

 

 

Objective: Acute appendicitis is one of the common causes of acute abdominal pain and is the most common cause of emergency abdominal surgery 

worldwide. The neutrophil-to-lymphocyte ratio (NLR) is a systemic inflammatory variable that provides information about two different immune and 

inflammatory pathways. In this study, according to histopathology results, we aimed to evaluate the predictive value of NLR in the differential diagnosis of 

complicated and uncomplicated appendicitis. 

Method: We included patients who underwent appendectomy surgery in our clinic between September 2016 and September 2022. The white blood cell 

(WBC), neutrophil, and lymphocyte count of the patients before the surgery were analyzed and the neutrophil-lymphocyte ratios were calculated. Patients 

with perforation and gangrenous appendicitis on pathology were considered complicated. Patients were divided into complicated and uncomplicated 

appendicitis groups and were compared.  

Results: 171 patients with complicated appendicitis and 1309 patients with uncomplicated appendicitis were compared. In the complicated appendicitis 

group, preoperative WBC, neutrophil count and NLR values were found to be statistically significantly higher, while the lymphocyte count was lower. There 

was a significant difference between complicated and uncomplicated appendicitis in terms of NLR values, 8.78 ± 5.87 and 6.33 ± 4.34, respectively, p<0.001. 

Conclusion: To predict a complication such as perforation or gangrene in acute appendicitis, the surgeon can benefit from personal experience, radiological 

imaging methods, and laboratory parameters. NLR, neutrophil, and lymphocyte counts seem to be very helpful in this regard. 
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INTRODUCTION  

Acute appendicitis is one of the common causes of acute abdominal pain 

and is the most common cause of emergency abdominal surgery worldwide. 

The annual incidence is approximately 100 cases per 100,000 adult 

population. Despite the symptoms and signs of acute appendicitis, it can 

sometimes be difficult to diagnose in non-classical cases. It can present as 

complicated appendicitis with perforation, intra-abdominal abscess, and 

peritonitis. These complications increase the risk of morbidity and 

mortality, so early diagnosis and treatment of appendicitis are important to 

prevent complications. History, physical examination, laboratory, and 

imaging methods are used in the diagnosis (1-4). 

Because of the need for more sensitivity and specificity of many existing 

screening and scoring tools that help diagnose acute appendicitis, additional 

blood tests are needed. Some of them are hemogram parameters, serum 

bilirubin level, and C-reactive protein (CRP). The neutrophil-to-

lymphocyte ratio (NLR) is a systemic inflammatory variable that provides 

information about two different immune and inflammatory pathways. 

Studies have shown that NLR can be used as a marker in the preoperative 

diagnosis and prognosis of acute appendicitis. These markers are important 

in predicting the severity of appendicitis in the preoperative period and the 

treatment plan to follow (2, 5-7). 

In this study, according to histopathology results, we aimed to evaluate 

the predictive value of NLR in the differential diagnosis of complicated and 

uncomplicated appendicitis. 

MATERIALS AND METHODS 

We evaluated patients who underwent appendectomy surgery in 

Istanbul Sultanbeyli State Hospital between September 2016 and 

September 2022. We examined the patients' pathology results and included 

those defined as acute appendicitis in our study. Patients with a normal 

appendix, appendicular diverticulitis, mucinous neoplasm, fibrous 

obliteration, foreign body reaction, mucocele, and Enterobius vermicularis 

infestation were excluded. We also excluded patients with missing data. 

The patient's demographic data, length of hospital stay, laparoscopic and 

open operation type, and complete blood count parameters were examined. 

The white blood cell (WBC), neutrophil, and lymphocyte count of the 

patients before the surgery were analyzed and the neutrophil-lymphocyte 

ratios were calculated. Patients with perforation and gangrenous 

appendicitis on pathology were considered complicated. 

This study was performed in line with the principles of the Declaration 

of Helsinki and approved by the University of Health Sciences, Sancaktepe 

Şehit Prof. Dr. İlhan Varank Training and Research Hospital Scientific 

Research Ethics Committee (Number: 2023/20) 

Statistical analysis 

The statistical analysis was conducted using two software packages: 

the Statistical Package for Social Sciences (Version 25.0, IBM Corp., 

Armonk, NY) and Jamovi (The jamovi project (2022), Sydney, Australia, 

Jamovi Version 2.3, Computer Software, retrieved from 

https://www.jamovi.org). Descriptive measures such as mean and 

standard deviation were employed for continuous variables, while 

frequency was utilized for categorical variables. To assess data 

homogeneity, the Kolmogorov-Smirnov test was employed. Student's t-

test was applied to compare two groups during data processing, while the 

Chi-square test was used for comparing categorical variables. For the 

characterization and comparison of the accuracy of the hematological 

ratios, a receiver operating characteristic (ROC) curve was employed. The 

accuracy of the marker in distinguishing between complicated and 

uncomplicated appendicitis was evaluated using the area under the curve 

(AUC). Cut-off values for parameters were calculated using Youden's 

index. The acceptable confidence interval for statistical significance is 

95%, and the bilateral p-value is 0.05.  

RESULTS 

Between September 2016 and September 2022, 1641 patients 

underwent appendectomy surgery in our clinic. We excluded 23 patients 

with missing data, 99 with pathology results reported as a normal 

appendix, and 39 with pathologies other than appendicitis (e.g., 

appendicular diverticulitis, mucinous neoplasm, fibrous obliteration, 

foreign body reaction, Enterobius vermicularis, mucocele). We analyzed 

1480 patients whose pathology showed appendicitis. 

The mean age of the patients was 29.8 ± 10.4 years, with 1017 (68.7%) 

males and 463 (31.3%) females (Table 1). 

Table 1. Demographic and Perioperative Clinical Characteristics of 

Appendectomy Patients 

Parameters N = 1480 Percent 

Age (years, mean ± SD)  29.8±10.4 

Sex 
Male 1017 68.7% 

Female 463 31.3% 

Complicated appendicitis 171 11.6% 

Uncomplicated appendicitis 1309 88.4% 

Length of hospital stay  

(days, mean ± SD) 
1.9 ± 1.4 

Type of 

surgery 

Open appendectomy 1392 94.1% 

Laparoscopic appendectomy 88 5.9% 

White Blood Cell Count (mean ± SD) 13.95±3.78 

Neutrophil (mean ± SD) 10.88±3.76 

Lymphocyte (mean ± SD) 2.06±0.87 

Neutrophil-lymphocyte Ratio (NLR)  

(mean ± SD) 
6.61±4.61 
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Patients were divided into complicated and uncomplicated appendicitis 

groups according to pathology reports. 171 patients with complicated 

appendicitis and 1309 patients with uncomplicated appendicitis were 

compared. In the complicated appendicitis group, preoperative WBC, 

neutrophil count and NLR values were found to be statistically significantly 

higher, while the lymphocyte count was lower. There was a significant 

difference between complicated and uncomplicated appendicitis in terms of 

NLR values, 8.78 ± 5.87 and 6.33 ± 4.34, respectively, p<0.001 (Table 2). 

 

Receiver operating characteristic (ROC) analysis was performed to 

define the cut-off value of NLR to specify patients with complicated 

appendicitis (Cut point: 4.54, AUC: 0.635; sensitivity: 77.1%; specificity: 

40.5%; positive predictive value (PPV): 14.51%; negative predictive value 

(NPV): 93.16%; p<0.001) (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Receiver operating characteristic (ROC) curves of Neutrophil-

to-Lymphocyte Ratio to set cut-off value for complicated and 

uncomplicated appendicitis  

DISCUSSION 

The overall complication rates for appendicitis range from 8-31%. It is 

very important to diagnose these complications before they occur (8). 

Despite the surgeon's physical examination experience and radiological 

facilities, it can be difficult to identify cases that may develop problems in 

advance. Therefore, cheap and widely used blood parameters are utilized. 

In many studies, WBC has been measured higher in complicated acute 

appendicitis compared to uncomplicated appendicitis, although some 

studies have shown that WBC elevation in complicated acute appendicitis 

is not significant (9-11). Our study found that WBC was statistically 

significantly higher in complicated acute appendicitis. 

In the literature, it has been shown that the number of isolated 

lymphocytes is lower in complicated acute appendicitis, and its sensitivity 

and specificity are higher than WBC and NLR in the diagnosis of 

complicated acute appendicitis (9, 12). In this study, the number of isolated 

lymphocytes was significantly lower in the complicated acute appendicitis 

group, in consistent with previous studies. 

Various studies have shown that the NLR effectively differentiates 

complicated acute appendicitis from uncomplicated (2, 13). A meta-analysis 

in this field showed that NLR could be used to prioritize surgery cases, 

follow up conservatively treated patients, and evaluate patients who did not 

undergo routine tomography screening. Again, in this meta-analysis, NLR > 

4.7 was an independent predictor of appendicitis, and NLR > 8.8 was an 

independent predictor of complicated appendicitis (2). In our study, NLR 

was statistically significantly higher in complicated acute appendicitis, in 

consistent with the literature. NLR is a reasonable marker because it is 

simple to compute from the parameters of a complete blood count. This 

reduces dependence on more complicated scoring methods, which typically 

call for the use of online calculators or text-based scoring systems, and has 

practical consequences for simplicity of use (14). 

Table 2. Comparison of Perioperative Parameters of Complicated 

and Uncomplicated Appendicitis 

 Parameters 

Complicated 

appendicitis 

n = 171 (%) 

Uncomplicated 

appendicitis 

n = 1309 (%) 

P-

value 

Age 

(years, mean ± SD) 
31.17±11.69 29.59±10.27 0.064 

Sex 

Male 127 (8.6%) 890 (60.1%) 

0.096 

Female 44 (3%) 419 (28.3%) 

Length of hospital stay 

(days, mean ± SD) 
2.94±2.56 1.86±1.14 < 0.001 

Type 

of 

surgery 

Open 

appendectomy 
163 (11%) 1229 (83.1%) 

0.456 

 
Laparoscopic 

appendectomy 
8 (0.5%) 80 (5.4%) 

White Blood Cell Count 

(mean ± SD) 
15.45±3.72 13.76±3.75 < 0.001 

Neutrophil (mean ± SD) 12.54±3.67 10.67±3.72 < 0.001 

Lymphocyte 

(mean ± SD) 
1.84±0.81 2.09±0.87 < 0.001 

Neutrophil-lymphocyte 

Ratio (NLR) 

(mean ± SD) 

8.78±5.87 6.33±.34 < 0.001 
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The limitation of our study is that it is retrospective and single-centered. 

However, the high number of patients increases its reliability. 

Conclusion 

To predict a complication such as perforation or gangrene in acute 

appendicitis, the surgeon can benefit from personal experience, radiological 

imaging methods, and laboratory parameters. NLR, neutrophil, and 

lymphocyte counts seem to be very helpful in this regard. 

Ethics Committee Approval: This study was performed in line with the 

principles of the Declaration of Helsinki. This study was approved by the 

University of Health Sciences, Sancaktepe Şehit Prof. Dr. İlhan Varank 

Training and Research Hospital Scientific Research Ethics Committee 

(Number: 2023/20)  

Author Contributions: Conceptualization: M.E. and T.G., 

Methodology: M. E. and T.G., Formal analysis and investigation: M. E. and 

T. G.,Writing - original draft preparation: M. E. and T. G., Writing - review 

and editing: M. E. and T.G.,Funding acquisition: M. E. and T.G., Resources: 

M.E.c and T.G., Supervision: M.E and T.G. 

Conflict of Interest: The authors have no relevant financial or 

nonfinancial interests to disclose.  

Funding: All authors have declared that they have no financial 

relationships at present or within the previous three years with any 

organizations that might have an interest in the submitted work. This 

research did not receive any specific grant from funding agencies in the 

public, commercial, or not-for-profit sectors. 

Informed Consent Was not required due to the retrospective design.  

      

     REFERENCES  

1. Yardımcı S, Uğurlu MÜ, Coşkun M, Attaallah W, Yeğen ŞC. 

Neutrophil-lymphocyte ratio and mean platelet volume can be a 

predictor for severity of acute appendicitis. Ulus Travma Acil Cerrahi 

Derg. 2016;22(2):163-168. 

2. Hajibandeh S, Hajibandeh S, Hobbs N, Mansour M. Neutrophil-to-

lymphocyte ratio predicts acute appendicitis and distinguishes 

between complicated and uncomplicated appendicitis: A systematic 

review and meta-analysis. Am J Surg. 2020;219(1):154-163.  

3. Moris D, Paulson EK, Pappas TN. Diagnosis and Management of 

Acute Appendicitis in Adults: A Review. JAMA. 2021;326(22):2299-

2311. 

4. Ergenç M, Uprak TK. Appendiceal Diverticulitis Presenting as Acute 

Appendicitis and Diagnosed After Appendectomy. Cureus. 

2022;14(3):e23050.  

5. Bayhan Z, Zeren S, Kargi E, Yaylak F, Korkmaz M, Sanal B, et al. 

Does neutrophil to lymphocyte ratio predict hospital stay in 

appendectomy patients? Int Surgery (2016) 101 (5-6): 222–226. 

6. Mori M, Narushima K, Hirano A, et al. Preoperative neutrophil-to-

lymphocyte ratio may contribute to the prediction of postoperative 

infectious complications in patients with acute appendicitis: a 

retrospective study. BMC Surg. 2022;22(1):78.  

7. Peksöz R, Bayar B. The role of complete blood count parameters in 

diagnosing acute appendicitis and measuring the severity of 

inflammation. Ulus Travma Acil Cerrahi Derg. 2021 Nov;27(6):654-

661.  

8. Bhangu A, Søreide K, Di Saverio S, Assarsson JH, Drake FT. Acute 

appendicitis: modern understanding of pathogenesis, diagnosis, and 

management. Lancet. 2015;386(10000):1278-1287. 

9. Virmani S, Prabhu PS, Sundeep PT, Kumar V. Role of laboratory 

markers in predicting severity of acute appendicitis. Afr J Paediatr 

Surg. 2018;15(1):1-4.  

10. Atema JJ, van Rossem CC, Leeuwenburgh MM, Stoker J, 

Boermeester MA. Scoring system to distinguish uncomplicated from 

complicated acute appendicitis. Br J Surg. 2015;102(8):979-990. 

11. Uludağ SS, Akıncı O, Güreş N, et al. Effectiveness of pre-operative 

routine blood tests in predicting complicated acute appendicitis. 

Komplike akut apandisiti öngörmede ameliyat öncesi rutin kan 

testlerinin etkinliği. Ulus Travma Acil Cerrahi Derg. 

2022;28(11):1590-1596.  

12. Kahramanca S, Ozgehan G, Seker D, et al. Neutrophil-to-lymphocyte 

ratio as a predictor of acute appendicitis. Ulus Travma Acil Cerrahi 

Derg. 2014;20(1):19-22.  

13. Delgado-Miguel C, Muñoz-Serrano AJ, Barrena Delfa S, et al. Índice 

neutrófilo-linfocito como predictor de peritonitis en apendicitis aguda 

en niños [Neutrophil-to-lymphocyte ratio as a predictor of peritonitis 

in acute appendicitis in children]. Cir Pediatr. 2019;32(4):185-189.  

14. Ayeni A, Mahmood F, Mustafa A, et al. Predicting the Severity of 

Acute Appendicitis in Children Using Neutrophil-to-Lymphocyte 

Ratio (NLR) and Platelet-to-Lymphocyte Ratio (PLR). Cureus. 

2022;14(8):e28619.  

   


