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Objective: Acute facial paralysis (AFP) is one of the most common complaints of patients 
who were admitted to the otolaryngology emergency clinics. It is important to diagnose 
and provide accurate treatment for AFP because misdiagnosis or late treatment may result 
with permanent unwanted outcomes. The aim of the present study was to investigate the 
usefulness of neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) 
in patients diagnosed with Bell’s palsy (BP) with or without diabetes for the differential diag-
nosis and alternative treatment modalities of patients with BP.

Methods: Patients who were admitted to the Kartal Dr. Lutfi Kırdar Training and Research 
Hospital emergency department with a complaint of acute peripheral facial paralysis diag-
nosed with BP between January 2013 and February 2017 were evaluated retrospectively. 
Eighteen patients with BP and 17 patients with BP and type 2 diabetes mellitus (T2DM) were 
included in the study.

Results: Thirty-five patients diagnosed with facial paralysis were evaluated. It was statisti-
cally significant that the number of diabetic females with BP was higher than that of males 
(p=0.035). Seventeen patients with BP and 18 patients with T2DM and BP were evaluated, 
and there was no statistical significance between both groups’ NLR and PLR values.

Conclusion: There was no statistically significant difference between NLR and PLR be-
tween patients with BP with T2DM and non-DM.
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INTRODUCTION

Acute facial paralysis (AFP) is characterized by sudden on-
set peripheral, unilateral facial weakness. The incidence of 
AFP is found to be 30/100,000 in the literature.[1] It can 
be caused by many diseases, such as cancer, trauma, Bell’s 
palsy (BP), Ramsay Hunt syndrome (RHS), and iatrogenic 
injury.[1,2] The most common causes among these are BP 
and RHS.[1,3] The incidence of BP is 15–30/100,000 in the 
literature.[4] The etiology of the disease is not clear, but 
vascular causes, autoimmune diseases, and inflammation 
of the nerve sheath are indicated in the pathogenesis.[5] 
There are evidences in the literature suggesting that BP is 
an inflammatory disorder of the facial nerve.[6,7] As a re-
sult of inflammation, edema occurs in the fallopian tubes, 
especially in the labyrinth segment of the facial nerve.[8] 
Patients who benefit from corticosteroid therapy and ob-
servation of the facial nerve during decompression surgery 
are strong predictive factors showing that BP is an inflam-
matory process.[9,10]

Neutrophil-to-lymphocyte ratio (NLR) is a marker used in 
the diagnosis of general inflammation condition of the hu-
man body, and it is considered to be a useful marker in the 
etiological investigation of inflammatory disorders.[9,11,12] It 
is shown in many studies that NLR is a valuable indicator 
in diseases, such as vestibular neuritis, sudden hearing loss, 
rheumatoid arthritis, cystic fibrosis, and BP in which the 
inflammatory process occurs in etiology.[10]

Platelet-to-lymphocyte ratio (PLR) can be used in the fol-
low-up of inflammation, vascular disorders, and gyneco-
logic and hepatobiliary system malignancies.[13,14]

Mean platelet volume and red cell distribution width are 
markers that can also be used in inflammatory diseases.[15]

Diabetes mellitus (DM) is increasing worldwide. Many stud-
ies are made to determine its pathophysiology, prevention, 
and new treatment modalities. Studies have shown the as-
sociation between inflammatory biomarkers and the oc-
currence of type 2 DM (T2DM) and its complications.[16]
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The aim of the present study was to investigate the useful-
ness of NLR and PLR in patients diagnosed with BP with 
or without diabetes for the differential diagnosis and alter-
native treatment modalities of patients with BP.

MATERIAL AND METHODS

Patients who were admitted to our hospital’s emergency 
department with a complaint of peripheral facial paralysis 
between January 2013 and February 2017 were evaluated 
retrospectively. They underwent physical examination by 
neurology and otolaryngology specialists. They were all di-
agnosed with BP. Patients with acute or chronic ear disease 
and who had another inflammatory disease other than 
T2DM were excluded from the study. Overall, 17 patients 
with BP and 18 patients with BP and T2DM were included 
in the study. Whole blood analysis results were evaluated 
retrospectively. NLR was calculated by dividing absolute 
neutrophil count by lymphocyte count per microliter, and 
PLR was calculated by dividing absolute platelet count by 
lymphocyte count per microliter. Demographic character-
istics were also collected. The results were expressed as 
mean (25th–75th percentile) for numerical variables and 
percentages for categorical variables. The chi-square test 
and the Mann–Whitney U test were used with MedCalc 
Statistical Software version 16.4.3 (MedCalc Software 
bvba, Ostend, Belgium; https://www.medcalc.org; 2016).

RESULTS

In the aforementioned period, 35 patients diagnosed with 
facial paralysis were evaluated. Of the 35 patients, there 

were 21 (60%) male and 16 (40%) female patients. Of the 
21 males, 7 (33.3%) had T2DM, and of the 16 females, 11 
had T2DM (68.7%). It was statistically significant that the 
number of diabetic females with BP was higher than that 
of males (p=0.035) (Table 1).

The median NLR of 18 patients with BP and T2DM was 
2.55, and it was 2.25 with patients with non-DM BP 
(p=0.235). There was no statistical significance between 
the groups. The median PLR of 18 patients with BP and 
T2DM was 1.58, and it was 1.28 with patients with non-
DM BP (p=0.212). There was no statistical significance be-
tween the groups (Table 2).

DISCUSSION

The incidence of AFP in the literature is found to be 
30/100,000, and the most common causes are BP and RHS.
[1,3] The etiopathogenesis of BP is still unclear. Infection, 
genetic factors, microvascular circulatory impairment, im-
munological factors, and inflammation have been blamed.
[17] Owing to microvascular circulatory impairment, neuri-
tis was associated with vascular inflammation.[9]

The immune response to physiological changes is charac-
terized by increased neutrophil and decreased lymphocyte 
counts.[18] Neutrophils play an important role in cytokine 
production during inflammation, and lymphopenia due to 
apoptosis is seen in the inflammatory process.[10] NLR may 
provide information about inflammatory disorders.[11,12] It 
is an inexpensive and easily available parameter in studying 
inflammatory disorders.

Platelets are important blood elements especially in coag-
ulation. They also play a role in inflammation. PLR is also 
a parameter evaluated in the literature. It was found to be 
increased in some diseases, such as peripheral vascular dis-
eases, coronary artery disease, and in some malignancies.
[19,20] It is also found to be associated with sudden hearing 
loss in the literature.[21]

Since vestibular neuritis and BP are considered to have 
the same etiology, some investigations are made on NLR 
and PLR in vestibular neuritis.[12,22] In a study of 70 patients 
with acute sensorineural hearing loss, Chung et al.[12] con-
cluded that NLR and PLR levels are higher in patients with 
hearing loss than in controls.
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Table 1. Comparison between male and female patients 
in terms of their diabetes status

  Patients with DM  Total

 DM (–) DM (+) 

 n %  n % n %

Male 14  66.7 7 33.3 21 56.8
Female 5 31.2 11 68.7   16 43.2
Total 19 51.4 18 48.6 37 100

DM: Diabetes mellitus.

Table 2. Hemogram parameters of patients with Bell’s palsy

 Bell’s palsy group without DM Bell’s palsy group with DM pa

 n Median Average rank n Median Average rank 

PLT 19 295.0000 17.0789 18 317.0000 21.0278 0.2674
NE (%) 17 62.1000 16.2059 18 66.6000 19.6944 0.3141
LYM (%) 19 27.5000 21.1842 18 25.2150 16.6944 0.2073
Neutrophil to lymphocyte ratio 17 2.2582 15.8824 18 2.5519 20.0000 0.2348
Platelet to lymphocyte ratio 19 1.2854 16.8421 18 1.5825 21.2778 0.2128

aMann-Whitney U test. DM: Diabetes mellitus; PLT: Platelet, NE: Neutophil, LYM: Lymphocyte.



There are few studies on PLR and BP. Atan et al.[22] revealed 
that PLR is significantly higher in the BP group than in the 
control group. Yilmaz et al.[17] found that inflammatory cy-
tokines, serum interleukin (IL)-6, IL-8, and tumor necrosis 
factor-alpha levels are significantly higher in patients with 
BP than in healthy control group patients.[24] Ulu et al.[23] 
found that NLR is significantly higher in patients with sud-
den hearing loss than in the control group, and they also 
reported that high NLR is a predictor of poor prognosis.

The presence of NLR in BP was demonstrated in recent 
studies. Eryilmaz et al. studied NLR in pediatric patients 
with BP, and NLR was found to be significantly higher in 
patients with BP than in the control group.[10] NLR was 
found to be higher in patients with BP in another study 
by Özler et al.[24] Atan et al.[22] found that NLR and PLR 
are significantly higher in 99 patients with BP than in the 
99 patient control group in their study. Sahin et al.[11] also 
found that NLR is significantly higher in the BP group than 
in the healthy control group.

T2DM is very common worldwide. As the number of pa-
tients with DM increases, related complications begin to 
cause morbidity and mortality. T2DM and its complica-
tions have proven that DM is an inflammatory disease, and 
several studies have shown that an altered immune system 
plays an important role in the pathogenesis of DM.[18,25] 
Many studies have determined that DM is associated 
with chronic inflammation, and several studies explored 
that chronic inflammation promotes the acceleration of 
diabetic microangiopathy.[18] In a review about DM and 
inflammation, recent evidence linking low-grade chronic 
inflammation with the occurrence of T2DM and its re-
lated complications were discussed. It was concluded that 
available evidence supports the role of low-grade chronic 
inflammation connection between obesity and T2DM by 
inflammation-induced insulin resistance.[16] One recent 
study has shown that the NLR values of patients with di-
abetes are significantly higher than those of the healthy 
control group.[18] Understanding the inflammatory mech-
anism between inflammation and T2DM and its compli-
cations stimulated the interest of using anti-inflammatory 
drugs in treatment. Some drugs used routinely in DM, 
such as statins, have been shown to lower inflammatory 
mediators.[16] There are newly made trials on the subject, 
but none of them have been yet accepted in clinical use.

In the present study, we found no significant statistical 
difference between both NLR and PLR between the two 
groups. Patients with T2DM are individuals with diagnosed 
DM, and even some of them are on antidiabetic drugs, 
meaning that their blood glucose is regulated. This made 
us think that patients with DM under controlled blood 
glucose have similar inflammatory features with patients 
with BP. Prospective studies with more patients should be 
designed to have a significant conclusion. In the present 
study, while working on the demographic analysis of pa-
tients, we realized that patients with T2DM were younger 
than patients with no diabetes, and it was statistically sig-
nificant (p=0.005). According to this, we may conclude 

that patients with DM are more prone to BP at earlier 
ages than the normal population. It may be because of the 
chronic inflammatory process of DM causing changes in 
the immune system of individuals. Further studies about 
this issue can answer this question. In our study, it was 
statistically significant that the number of diabetic females 
with BP was higher than that of males. We may say that 
females with BP and T2DM are higher in number than 
males. This may alter according to the demographic dif-
ferences between patients, and our study group was not 
randomized enough to conclude the data this way. Studies 
of patients with diabetes from different areas of Turkey 
with different demographic properties may lead to more 
significant results.

Our study had several limitations. First, the number of 
cases was limited. Second, it was a retrospective study, 
and we did not have the chance to evaluate patients after 
treatment. Further prospective studies with more number 
of cases for the evaluation of NLR and PLR especially with 
new treatment modalities applied will lead to new data for 
the literature.

In conclusion, there was no significant difference between 
NLR and PLR between patients with BP with T2DM and 
non-DM. NLR and PLR were studied in many BP cases in 
the literature, but to our knowledge, NLR and PLR were 
studied for the first time in patients with T2DM BP. Fur-
ther prospective studies with larger volume of patients are 
highly recommended.
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Amaç: Akut fasiyal paralizi (AFP) kulak burun boğaz acil polikliniğine yapılan başvurular arasında sık görülen nedenlerden birisidir. Tanısını 
koymak ve tedavisini olabildiğince hızlı verebilmek kalıcı hasarların oluşmasını en aza indirecek en önemli yoldur. Bu çalışmanın amacı acil 
servise akut tek taraflı periferik fasiyal paralizi ile başvuran Bell paralizisi (BP) tanısı alan ve tip 2 diyabeti (T2DM) olan ve olmayan hastalarda 
nötrofil-lenfosit oranı (NLR) ve trombosit-lenfosit oranının (PLR) belirlenerek ayırıcı tanı ve alteranatif tedavi protokolleri oluşturmak olarak 
belirlenmiştir.

Gereç ve Yöntem: Ocak 2016 ile Şubat 2017 arasında Kartal Dr. Lütfi Kırdar Eğitim ve Araştırma Hastanesi acil servise başvuran ve KBB 
Acil Kliniği’ne yönlendirilen hastalar geriye dönük olarak tarandı. On yedi BP tanısı almış hasta, 18 BP tanısı almış ve bilinen tip 2 diyabeti 
olan hasta çalışmaya dahil edildi.

Bulgular: Çalışmaya alınan 35 hastanın 21’i erkek, 16’sı kadındır. Yirmi bir erkeğin yedisinde T2DM varken 16 kadının 11’inde T2DM rast-
lanmıştır. T2DM mevcut olan 18 fasyal paralizi hastası ve DM olmayan 17 hastanın NLR’si ve PLR’si arasındaki fark istatistiksel olarak anlamlı 
değildir (p=0.2348).

Sonuç: Bell paralizisi olan T2DM hastaları ile diyabetik olmayan BP hastalarının NLR ve PLR değerleri arasında istatistiksel olarak anlamlı 
fark izlenmemiştir.

Anahtar Sözcükler: Bell paralizisi; lenfosit; nötrofil; tip 2 diyabet; trombosit.

Nötrofil Lenfosit Oranı ve Trombosit Lenfosit Oranının Diyabetik ve
Diyabetik Olmayan Bell Paralizili Hastalarda Önemi
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