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Introduction

Bells palsy (idiopathic facial paralysis) is the
most common cause of unilateral peripheral facial
incidence of the disease
40/100,000 in the literature [1]. Vascular causes,
autoimmune diseases and inflammation of the nerve
sheath can be the etiological factors of the disease [1].

paralysis. The

The neutrophil to lymphocyte ratio (NLR) is
demonstrates the general
The presence of an
elevated NLR was demonstrated in a follow-up of
inflammatory diseases like larynx cancer, chronic
disease, Celiac disease and

a useful marker that
inflammation condition.

hepatitis, Behcet's
ulcerative colitis [2-4].

Platelet to lymphocyte ratio (PLR) can be

Abstract

AIM: The purpose of this study was to investigate the usefulness of the neutrophil to lymphocyte
ratio (NLR), platelet to lymphocyte ratio (PLR) Mean Platelet Volume (MPV) and Red Cell
Distribution Width (RDW) in the differential diagnosis and follow-up of patients with Bells Palsy.

MATERIAL AND METHODS: Twenty-eight patients diagnosed with Bells Palsy and 28 control
patients were included in the study. Serum samples were analysed retrospectively on the initial
presentation and the seventh day of admission.

RESULTS: On admission, the NLR was 1.7+1.2. The mean absolute neutrophil count was 6100 +
900/mm~”3 in Bells Palsy Group. NLR was 0.9 + 0.2. The mean absolute neutrophil count was 4400
+ 1100/mm”3 in control group. Statistically, significant changes were not observed in NLR, PLR,
MPV and RDW measurements in Bells Palsy group between House-Brackman Staging.

CONCLUSION: Statistically significant changes in the neutrophil count and NLR were determined
in the measurements between Bells Palsy and control group (p = 0.013, p = 0.016 respectively) on
admission. A grade of the disease and NLR measurements had no statistically significant
connection. RDW value was investigated for the first time in the literature for Bells Palsy patients.

diseases like peripheral vascular system disorders,
coronary artery disease, gynecologic and hepatobiliary
system malignancies [5, 6].

Mean Platelet Volume (MPV) and Red Cell
Distribution Width (RDW) are markers that can be
used in general inflamatory and peripheric thrombotic
disease in the literature [7]. There are no
investigations about Bells Palsy and RDW measures in
literature.

is 11-

In the present study, we aimed to evaluate
the NLR, PLR, MPV and RDW differences between
the differential diagnosis and follow-ups of Bells
Palsy patients. We aimed to investigate the whole
markers that can be investigated from the simple
blood test in Bells Palsy. RDW value was
investigated for the first time in the literature for Bells
Palsy patients.

used in the follow-up of inflammation and cancer
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Material and Methods

Patients admitted to the Sakarya Akyazi
General Hospital between February 2013 and
December 2015 with complaints about acute
peripheral Bells Palsy were evaluated retrospectively.
The study population comprised 28 patients
diagnosed with Bells Palsy and 28 control patients.

Patients underwent general examination, with
a neurological and otorhinolaryngological examination.
Blood biochemistry and whole blood analysis were
performed. Temporal Magnetic Resonance (MR)
was performed on all members of the study
population. The disease is staged using House-
Brackman Staging system. 12 patients were Grade 2,
ten patients were Grade 3, three patients were Grade
4 and three patients were Grade.

The exclusion criteria comprised the presence
of an acute/chronic ear infection history, chronic liver
failure, chronic inflammatory immunological
disorders, neurological diseases, diabetes mellitus,
hypertension, chronic renal failure, acute coronary
artery disease, active connective tissue disorder,
vasculitis, inflammatory bowel disease and. Patients
using drugs such as antidiabetic drugs, steroids,
chemotherapy drugs, immunomodulatory drugs,
antihistaminic drugs, sedative drugs and analgesics
were also excluded. Peripheral venous sampling for
whole blood analysis and blood biochemistry was
performed between 08:00 and 10:00. Whole blood
analyses were performed using the same device
(ABOTT CELL DYN 3700). Whole blood analyses
were performed on admission and the seventh day of
the first control after a period of fasting lasting at least

eight hours. Systemic neurological and
otorhinolaryngological examinations were performed.
Whole  blood analysis results were

evaluated retrospectively. The NLR was calculated
by dividing the neutrophil count by the lymphocyte
count per microlitre (NLR = neutrophils (x10"3 per ul)
+ lymphocytes (x10"3 per ul)). PLR ratio was
calculated by dividing platelet count by the
lymphocyte count per microlitre.

Statistical analysis was performed using
SPSS, version 19.0 for Windows (IBM, Armonk, NY).
Descriptive data were expressed as means and
standard deviation. The Kolmogorov-Smirnov test was
used for a normality test. Mann-Whitney-U tests were
used to evaluate differences between the groups. The
Wilcoxon test was used to evaluate differences
between whole blood count parameters on
admission, and on the seventh day of admission,
within groups Pearson, correlation analysis was used
to evaluate differences between House-Brackman
Staging system and parameters. For each test, a P
value of 0.05 or less was treated as statistically
significant.

Results

Twenty-eight patients were included in the
study (16 males (57%), 12 females (43%). The mean
age was 29.5 + 10.5 (18-62).

Table 1: Haemogram parameters of patients with Bells Palsy

Admission (Mean £  1st Week (Mean P
Std. Dev.) + Std. Dev.)

Haemoglobin (g/dl) 12.4+0.7 12.9+0.6 0.12
Haematocrit (%) 37.81+4.2 37.0+4.2 0.66
Neutrophil (K/ul) 6.1+0.9 5.9+0.9 0.304
Lymphocyte (K/ul) 38+1.2 3.0+0.8 0.376
NLR 1.7+1.2 1.5+£0.9 0.07
PLR 129.4 +15.4 135.2+19 0.07
MPV (fL) 8.2+0.4 8.4+0.3 0.6
RDW (%) 12.9+0.6 12.2+0.4 0.7

Mean + Std. Dev: Mean * Standard Deviation, WBC: White Blood Cell, NLR: Neutrophil
to Lymphocyte Ratio, PLR: Platelet to Lymphocyte Ratio, MPV: Mean Platelet Volume,
RDW:; Red Cell Distribution.

Socio-demographic data and the entire blood
results of the Bells Palsy population are
demonstrated in Table 1. On admission, the NLR
was 1.7 £ 1.2 (Fig. 1). The mean absolute neutrophil
count was 6100 + 900/mm~3, and the mean absolute
lymphocyte count was 3800 + 1200/mm~3. PLR was
129.4 £ 15.4; MPV was 8.2+ 0.4 fL and RDW was
12.9 + 0.6 on admission. On the seventh day of
admission, the NLR was 1.5 + 0.9. The mean
absolute neutrophil count was 5900 + 900/mm”3, and
the mean absolute lymphocyte count was 3000 *
800/mm”3. PLR was 135.2 + 19, MPV was 8.4 £ 0.3 fL
and RDW was 12.2 £ 0.4 (Table 1).

T T
Control Group Eels Plasy

group

Figure 1: NLR and Bells Palsy can be seen on Figure(NLR:
Neutrophil to Lymphocyte Ratio)

On admission, NLR was 0.9 £ 0.2, the mean
absolute neutrophil count was 4400 + 1100/mm”3,
and the mean absolute lymphocyte count was 3900
+1200/mm”3. PLR was 139.4 + 19.4; MPV was 8.4 £
0.4 fL and RDW was 12.5 £ 0.6 on a control group.
On the seventh day of admission, NLR was 1.1 £ 0.1,
the mean absolute neutrophil count was 4100 *
300/mm~3, and the mean absolute lymphocyte
count was 4000 + 600/mm~3. PLR was 134.2 + 12,
MPV was 8.1 + 0.3 fL and RDW was 12.1 + 0.4 (Table
2).
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Table 2: Haemogram parameters of control patients

Admission (Mean +  1st Week (Mean P
Std. Dev.) + Std. Dev.)
Haemoglobin (g/dl) 135+04 13.2+0.9 0.08
Haematocrit (%) 37.8+44 38+34 0.92
Neutrophil (K/ul) 4411 41+03 0.3
Lymphocyte (K/pul) 3912 4+0.6 0.4
NLR 0.9+0.2 1.1+£0.1 0.2
PLR 139.4+19.4 134.2+12 0.07
MPV (fL) 8.4+04 8.1+03 0.6
RDW (%) 12.5 £ 0.6 12.1+0.4 0.7

Mean + Std. Dev: Mean + Standard Deviation, WBC: White Blood Cell, NLR: Neutrophil to
Lymphocyte Ratio, PLR: Platelet to Lymphocyte Ratio, MPV: Mean Platelet Volume, RDW;
Red Cell Distribution.

Statistically significant changes between the
neutrophil count, the lymphocyte count, NLR, PLR,
MPV and RDW were not determined using the
measurements made in the one week interval
between examinations of the Bells Palsy group (p =
03, p=037,p=0.2, p=0.07, p=0.6,and p = 0.7,
respectively) (Table 2).

Statistically, significant changes in the
neutrophil count and NLR were determined in the
measurements between Bells Palsy and control group
(p = 0.013, p = 0.016 respectively) on admission
(Table 3). There s still statistically significant
difference on 7. Day of admission (p = 0.016, p =
0.03 respectively).

Table 3: Comparison of haemogram parameters between
patients with patients and control group

Admission (Mean + Std. 1st Week (Mean + Std.

Dev.) P Dev.) P
BellsPalsy Control BellsPalsy Control
Haemoglobin 12.4+0.7 13504 0.203 12.9%0.6 13.2+0.9 0.635
Haematocrit 37.8+42 37844 0.677 37+4.2 38+3.4 0.828
Neutrophil (K/pl) 6.1+0.9 44+11 0.013 59%0.9 41+03 0.016
Lymphocyte (K/ul) 38+1.2 39+1.2 042 3+0.8 4+0.6 0.3
NLR 1.7+1.2 0.9+0.2 0.0016 1.5+0.9 11.1+0.1 0.03

PLR 129.4+£154 139.4+19.4 0.65 135219 1342+12 0.8
MPV (f)) 8204 8404 0.67 8.4+0.3 8103 0.6
RDW (%) 129+0.6 125%0.6 0.8 12.2+0.4 121+04 0.7

Mean + Std. Dev: Mean + Standard Deviation, WBC: White Blood Cell, NLR: Neutrophil to
Lymphocyte Ratio, PLR: Platelet to Lymphocyte Ratio, MPV: Mean Platelet Volume, RDW;
Red Cell Distribution.

Significant changes were not observed in
haemoglobin and haematocrit values, lymphocyte
counts, PLR, MPV and RDW measurements
between Bells Palsy and control Group (p =0.2, p =
0.67,p =0.42, p = 0.65, p = 0.67, p = 0.8 respectively)
on first admission. There is still no significant change
on 7, day of admission between groups.

Table 4: The distribution of NLR and mean PLR by the patient
groups divided according to House-Brackmann Grading of
Paralysis

Paralysis Number NLR PLR MPV RDW
grade of patients

2 12 17+1.2 12904+154 8.2%04 12.9+0.6
3 10 16+1.3 130.4+152 8.1+0.4 12.8+0.5

Mean + Std. Dev: Mean # Standard Deviation, WBC: White Blood Cell, NLR: Neutrophil
to Lymphocyte Ratio, PLR: Platelet to Lymphocyte Ratio, MPV: Mean Platelet Volume,
RDW; Red Cell Distribution.

Significant changes were not observed in
NLR, PLR, MPV and RDW measurements in Bells
Palsy group between House-Brackman Staging (p =

0.84, p = 0.79, p = 0.63, p = 0.64 respectively). A
grade of the disease and NLR measurements had
no statistically significant connection.

Detrended Normal P-P Plot of NLR
Bells Palsy NLR Normality scores
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Figure 2: Normality scores of NLR in Bells Palsy patients

Discussion

The most important outcome of the present
study was that the NLR and neutrophil count was
significantly higher in patients with Bells Palsy than
in control Group; this ratio was higher in the Bells
Palsy than in the control group in the first week after
admission. The second most important result of this
study was the demonstration of statistically not
significant changes on PLR; MPV; RDW
measurements. The third important result of the study
is there is no significant change in measures between
House-Brackman classifications of Bells palsy.
Therefore the NLR value does not change in the
different grades of disease.

There were several causative aetiological
factors for Bells Palsy. Viral infections and
inflammation, vascular neuritis, peripheral vascular
diseases, thromboembolism and microvascular
circulatory impairment, immunological diseases were
known factors [1]. Viruses were the most common
aetiological factors, but it is not enough to determine
the whole aetiology. From the microvascular
circulatory impairment point of view, neuritis was
associated with vascular inflammation.

Whole blood analysis is associated with the
general condition of the patient. Higher neutrophil
counts can be associated with inflammatory
conditions. Lower Ilymphocyte count can be
associated with higher organic stress [3]. The NLR is
an inflammatory marker that has been studied in
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recent years, for the differential diagnosis and follows
up of certain diseases. The NLR was evaluated in,
acute hearing loss, Bell's palsy and vertigo in the
practice of Otorhinolaryngology [8, 9]. The NLR as an
inflammatory marker was shown to be associated with
the prognosis of cancer of the body [10].

The presence of an elevated NLR in Bells
Palsy was demonstrated via the literature search [11-
13]. NLR ratio was higher in 656 patients Bells
Palsy group in a study [12]. NLR was also higher in
Bells patients and another study by Ozler et al. NLR
measurements were correlated with the disease in
this study [13]. Atan et al. (2015) revealed that NLR
was higher in 99 Bells palsy group, but the NLR was
not correlated with House-Brackman grade [14].
Eryilmaz et al. (2015) revealed that NLR was higher
in paediatric Bells palsy group, but the NLR was not
correlated with House-Brackman grade [11]. There
was no consensus on literature about the correlation
of NLR and grade of the disease in the literature.

MPV is a parameter indicating platelet volume.
It can be correlated with microvascular thrombotic
diseases. MPV correlation with stroke is revealed in
the literature [15]. In this perspective, MPV can be
associated with microvascular obstruction.
Correlation with MPV levels and Bells palsy was not
documented in the literature [12]. In our study MPV
was no statistically significantly higher in Bells
patients.

RDW is a parameter indicating height and
heterogeneity of the erythrocyte volume [16]. This
parameter can increase in anaemia, myelodysplastic
syndromes, haemolytic diseases and cause
microvascular thrombotic diseases [16]. Correlation
of RDW and migraine is posted in the literature
[17]. Also, there are studies about the relation of
RDW with coronary diseases in the literature [18,
19]. There is no actual study about RDW and Bells
palsy in the literature. In our study RDW was no
statistically significantly higher in Bells palsy patients.

PLR is also a parameter used as NLR
widely in the literature nowadays. There are studies
that have been done with the values PLR in the
myocardial infarct [20]. PLR is posted in gastric and
oesophagal cancer in the literature [21]. PLR is
associated with sudden hearing loss in the literature
[8]. There are few investigations about Bells Palsy
and PLR in literature. In our study PLR was no
statistically significantly higher in Bells palsy patients.

The limitations of our study were the
retrospective design of the study, the limited number
of cases and the limited time available for the second
evaluation. Further prospective studies to evaluate
the association between the NLR and both the
diagnosis and prognosis of Bells palsy are needed.

In the present study, the NLR and
neutrophil count were significantly higher in patients
with Bells Palsy than in those with a control group.

There is statistically significant change between NLR
and Grade of the disease. Our study strengthened
the inflammation theory as an aetiological factor for
Bells Palsy rather than ischemic theory. Factors can
be associated with peripheral vascular diseases and
thromboembolism such as PLR, MPV, and RDW was
normal in our study regarding control group. We
aimed to investigate the whole blood parameters in
Bells Palsy to evaluate the mean and connection with
Bells Palsy herein.
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