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New Predictive Parameters of Bell’s Palsy: Neutrophil to Lymphocyte
Ratio and Platelet to Lymphocyte Ratio
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Background: Bell’s palsy is the most frequent cause
of unilateral facial paralysis. Inflammation is thought
to play an important role in the pathogenesis of Bell’s
palsy.

Aims: Neutrophil to lymphocyte ratio (NLR) and
platelet to lymphocyte ratio (PLR) are simple and in-
expensive tests which are indicative of inflammation
and can be calculated by all physicians. The aim of this
study was to reveal correlations of Bell’s palsy and de-
gree of paralysis with NLR and PLR.

Study Design: Case-control study.

Methods: The retrospective study was performed
January 2010 and December 2013. Ninety-nine pa-
tients diagnosed as Bell’s palsy were included in the
Bell’s palsy group and ninety-nine healthy individu-
als with the same demographic characteristics as the
Bell’s palsy group were included in the control group.

As a result of analyses, NLR and PLR were calcu-
lated.

Results: The mean NLR was 4.37 in the Bell’s palsy
group and 1.89 in the control group with a statisti-
cally significant difference (p<<0.001). The mean PLR
was 137.5 in the Bell’s palsy group and 113.75 in the
control group with a statistically significant difference
(p=0.008). No statistically significant relation was de-
tected between the degree of facial paralysis and NLR
and PLR.

Conclusion: The NLR and the PLR were significantly
higher in patients with Bell’s palsy. This is the first
study to reveal a relation between Bell’s palsy and
PLR. NLR and PLR can be used as auxiliary param-
eters in the diagnosis of Bell’s palsy.
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Bell’s palsy (BP) is the most frequent cause of unilateral
facial paralysis at a rate of 60-75% (1). It may appear in all
stages of life, most often heals completely and may recur with
various severity in 15% of patients (2,3). The pathogenesis of
BP is not clear; however, inflammation and viral infections
are thought to play an important role (4). As a result of inflam-
mation, edema occurs in the fallopian tubes, especially in the
labyrinth segment (5).
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A hemogram of peripheral blood can be used to determine
neutrophil to lymphocyte ratio (NLR) and platelet to lympho-
cyte ratio (PLR). PLR was found to be high in several pe-
ripheral vascular diseases, coronary artery diseases and some
gynecological and hepatobiliary malignancies and was associ-
ated with poor prognosis. NLR may increase in systemic in-
flammation, some gynecological and gastrointestinal cancers
and some cardiovascular diseases (6-8).
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In a recent study, NLR was found to be high in BP (9). How-
ever, there have not been any studies about PLR values in BP.
Therefore, the aim of the present study was to reveal the rela-
tionship between NLR and PLR in patients with BP.

MATERIALS AND METHODS

The study was carried out in the Ear, Nose and Throat Clinic
of our hospital between January 2010 and December 2013.
Ethical approval was obtained from the Institutional Review
Board (Approval Number 246/2014). All participants were
volunteers and provided written informed consent. Ninety-
nine patients diagnosed as BP were assigned into the Bell’s
palsy group (BP group) and 99 healthy individuals were as-
signed into the control group. The demographic features of the
study and control groups were similar. The patients diagnosed
with conditions leading to facial paralysis other than BP such
as trauma, Ramsey-Hunt syndrome and tumoral masses were
excluded. Those patients diagnosed as BP were divided into
groups based on severity of their facial paralysis according to
the House-Brackmann (HB) grading system. Fifty-three pa-
tients had grade 2 paralysis, 32 patients had grade 3 paralysis,
11 patients had grade 4 paralysis and 3 patients had grade 5
paralysis. Patients with systemic diseases such as uncontrolled
diabetes mellitus, uncontrolled hypertension, acute coronary
artery disease, active connective tissue disorder, vasculitis, in-
flammatory bowel disease, chronic renal failure and chronic
liver failure were excluded. Complete blood count (CBC),
blood biochemistry analysis including blood lipids, thyroid
hormone levels, hepatitis markers and temporal MR used for
the differential diagnosis of cranial pathologies, were carried
out in all of the patients at admission.

CBC was determined (Sysmex WE-2100; Sysmex,
Mrundelein, IL, USA) and based on CBC, erythrocyte, leu-
kocyte, neutrophil, lymphocyte and thrombocyte counts were
used to determine PLR and NLR.

Leukocyte, neutrophil, lymphocyte and platelet counts,
NLR and PLR were compared between the Bell’s palsy and
control groups. Whether there was a difference in NLR and
PLR between degrees of paralysis according to HB grading
system was also determined.

Statistical analysis
Descriptive statistics were presented as mean + standard de-
viation, and the categorical variables were presented as the
number of the cases and %. The comparison of differences
in age, gender and complete blood count parameters between
the patient and control groups was performed using a t-test.
The importance of the difference in the NLR and PLR be-
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TABLE 1. Patients’ age and gender distribution

BP Group Control Group p value
Age 47.84+16.94 44.22+8.64 0.6
Gender Male 46 54 0258
Female 53 45
BP: Bell's Palsy
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FIG. 1. The mean neutrophil to lymphocyte ratio of the patients with
Bell's palsy and the control group.

tween the four groups was analyzed with the Kruskal Wallis
test. p<0.05 value was considered significant. The Statistical
Package Program for Social Sciences (SPSS) for Windows,
version 21.0 (SPSS Inc., Chicago, IL, USA) was used for sta-
tistical analysis.

RESULTS

The BP group included 46 males (46.5%) and 53 (53.5%)
females and the control group included 54 (54.5%) males and
45 (45.5%) females. The mean age was 47.84+16.94 years in
the BP group and 44.22+8.64 years in the control group. There
was no statistically significant difference in age and gender
between the groups (p=0.6, p=0.258) (Table 1).

The mean NLR was 4.37+£3.87 in the BP group and
1.89+0.72 in the control group. It was statistically significant-
ly higher in the BP group (p<0.001) (Figure 1).

The mean PLR was 137.50+81.04 in the BP group and
113.75£35.83 in the control group. It was statistically signifi-
cantly higher in the BP group (p=0.008) (Figure 2).

The mean leukocyte count was 11.13+4.56 in the BP group
and 7.33+1.42 in the control group. It was statistically signifi-
cantly higher in the BP group (p<0.001). The mean neutrophil
count was 8.07+4.24 in the BP group and 4.22+1.07 in the
control group. It was statistically significantly higher in the
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FIG. 2. The mean platelet to lymphocyte ratio of the patients with Bell’s
palsy and the control group.

BP group (p<0.001). However, differences in lymphocyte and
platelet counts were not statistically significant between the
groups (Table 2). NLR and PLR values are shown according
to the degree of BP disease in Table 3.

DISCUSSION

The incidence of Bell’s palsy (BP), also called idiopathic
peripheral facial palsy, is about 15-30 cases per 100,000
people (10). It is a disease characterized by muscle weak-
ness developing in one side of the face, epiphora, pain in the
ear, impaired taste sensation and oversensitivity to sounds.
To make the diagnosis of BP, cranial neuropathies, auricular
pathologies, cerebellopontin angle pathologies and cranial
pathologies, all of which cause paresis/paralysis, should be
ruled out (11).

The etiopathogenesis of BP has not yet been completely
understood. Infections, genetic factors, microvascular circu-
latory impairment, immunological factors and inflammation
have all been proposed (4). In a study by Yilmaz et al. (4),
inflammatory cytokines were compared between BP patients
and healthy controls and serum IL-6, IL-8 and TNF-alpha
values were found to be significantly higher in patients with
BP. They reported that IL-6, IL-8 and TNF-alpha values
were not correlated with the degree of improvement in pa-
tients with BP.

The neutrophil to lymphocyte ratio (NLR) and PLR can be
easily calculated and are cost-effective tests. NLR has been
recommended as a new marker for systemic inflammation
(6). It has also been shown to be useful in the prediction
of mortality, both in the short-term and long-term in acute
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TABLE 2. Patients’ complete blood count parameters

BP Group Control Group p value
NLR 4.37+£3.87 1.89+0.72 <0.001
PLR 137.50+81.04 113.75+35.83 0.008
WBC 11.13+4.56 7.33+1.42 <0.001
Neutrophil 8.07+4.24 4.22+1.07 <0.001
Lymphocyte 2.33+0.98 2.36+0.59 0.766
Platelet 267.56+73.74 256.28+64.93 0.255

BP: Bell’s palsy; NLR: neutrophil to lymphocyte ratio; PLR: platelet to lymphocyte
ratio; WBC: leukocyte

TABLE 3. The distribution of mean NLR and mean PLR by the patient
groups divided according to House-Brackmann Grading of Paralysis

Number NLR PLR
Paralysis of  (meantstandard NLR (meantstandard PLR
grade patients deviation)  p value deviation) p value
2 53 4.43+3.59 140.38+81.84

=+ +

3 32 4.38+4.45 0.709 135.24+84 0.925
4 11 4.24+4.21 134.77+79.27
5 3 3.71+1.48 122.47+30.86

NLR: neutrophil to lymphocyte ratio; PLR: platelet to lymphocyte ratio

coronary syndrome. In fact, mortality is increased in patients
with high NLR (6). In addition, in a study by Ulu et al. (12),
NLR was significantly higher in patients with sudden hear-
ing loss than in healthy controls. They also reported that a
decrease in response to treatment was observed in patients
with high NLR and that high NLR was indicative of poor
prognosis.

Bucak et al. (9), in their study of 54 patients with BP and
healthy controls, found that the mean neutrophil count was
5.86+2.38 and that the mean NLR was 2.69+1.48 in the pa-
tients, which were significantly higher than the results in the
controls. In the present study, the mean neutrophil count was
8.07+4.24 in the BP patients, which was significantly higher
than in the control group (p<0.001), and the mean NLR was
4.3743.87 in the BP patients and 1.89+0.72 in the control
group, with a significant difference (p<0.001).

As far as we know, there has not been a study comparing the
degree of facial paralysis and NLR and PLR. In the present
study, most of the patients in the BP group had grade 2 or 3
facial paralysis. No significant relation was detected between
the degree of facial paralysis and NLR and PLR.

To conclude, NLR and PLR were significantly higher in pa-
tients with BP than in healthy controls. This is the first study to
show the relation between BP and PLR. However, no relation
was found between the degree of BP and NLR and PLR. It is
recommended that NLR and PLR be used as auxiliary tests
in the diagnosis of BP since they are inexpensive and can be
calculated easily and quickly.
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