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Chapter

Neutrophil Counts and Rates in
Otorhinolaryngology
Erkan Yildiz

Abstract
Complete blood count is a fairly inexpensive test that is widely used in the clinic.
Neutrophils are also one of the most important parameters in complete blood count.
They play a critical role in upper respiratory tract infection, as well as in many chronic
otolaryngology diseases. It also has widespread uses in otorhinolaryngology practice.
There are many publications on neutrophil counts and neutrophil lymphocyte ratios
in patients. Neutrophil counts and rates play an important role in the follow-up and
prognosis of many important otolaryngology diseases such as bell palsy, sudden
hearing loss, allergic rhinitis, chronic otitis media, nasal polyposis, and chronic
rhinosinusitis. In this chapter, the importance of neutrophils in these diseases will be
discussed with the literature.
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1. Introduction
Neutrophils are known as basic defense cells in humans. However, recent
research has shown that they do much more than defense. Neutrophil migration and
its roles in inflammation gradually attracted the attention of researchers. The use of
advanced technology has been effective in demonstrating the behavior of neutrophils in tissues. Neutrophils follow multiple ways to advance to the site of injury and
infection [1].
Neutrophils are the most abundant leukocytes in the blood. They trigger the
first damage in the host during the infection phase. They provide these roles
thanks to phagocytosis, degranulation and reactive oxygen types. Overactivation
of neutrophils sometimes leads to excessive tissue damage. Neutrophils causing
chronic inflammation can cause loss of function in organs. When the number of
neutrophils decreases, the response to inflammation decreases and this turns into
immune deficiency. Neutrophils are produced in the bone marrow; this number
may increase up to 1000 times in case of need.
Recently, neutrophil counts, and neutrophil lymphocyte ratios have been used in
the diagnosis and follow-up of clinical errors. Numerous researches have been done
on this subject and its widespread use has started in otolaryngology [2, 3].

2. Neutrophils in rhinology
In many nose-related diseases, nasal congestion is the main symptom. The most
important of these diseases are allergic rhinitis, septum deviation, rhinosinusitis,
1
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Figure 1.
Change of hematological parameters in hypoxia caused by nasal congestion [1].

nasal polyp, and antrochoanal polyp. These diseases have chronic hypoxia and
are caused by airway resistances. Hypoxia increases the mean platelet volume
(Figure 1). Erythropoiesis develops again due to hypoxia. Therefore, change begins
in hematological markers. In the study of patients with nasal septum deviation,
the number of platelets decreased while the mean platelet volume increased [1].
Similarly, similar results were obtained in sleep apnea syndrome. No relation was
found between laboratory values and apnea in pediatric sleep apnea children [2].
No significant difference was observed in pre- and postoperative studies in children
with adenoid hypertrophy [3]. NLR has also been shown to be prognostic in patients
with allergic rhinitis. Neutrophils, eosinophils, and basophils can be monitored in
nasal cytology.

3. Neutrophils in otology
Neutrophils, which are effective in many areas of otolaryngology, are also
important in otology. In autology, inflammatory cells increase and inflammatory changes are observed in diseases such as acute otitis media, serous otitis
media, chronic suppurative otitis media, cholesteatoma, facial paralysis, sudden
idiopathic sensorineural hearing loss, tinnitus, and vertigo. There are many
studies on hematological markers in sudden idiopathic sensorineural hearing
loss. NLR, PLR, neutrophil and lymphocyte count are known to be prognostic [4]. No relationship was found between the degree of hearing loss in the
audiogram and hematological parameters [5]. Another study showed that there
were laboratory parameters such as lymphocyte, lymphocyte%, platelet, mean
platelet volume, platelet distribution width (MPV), neutrophil-lymphocyte ratio,
platelet-lymphocyte ratio, mean corpuscular hemoglobin, and mean corpuscular
hemoglobin concentration [6] NLR Adult Bell While it can be used prognostically
in paralysis, PLR has been reported to be meaningless [7]. In pediatric Bell palsy,
it was observed that both NLR and PLR were significant [8]. In otitis media with
effusion, hematological parameters were important markers determining viscosity [9]. In a study conducted with inactive patients with active chronic otitis
2
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media, no difference was observed in both patient groups [10]. In chronic otitis
media, both NLR and PLR and MPV values are found to be high, as well as normal
studies [11]. In the cholesteatoma, there is an invasive transition of the outer ear
epithelium to the middle ear. During this transition, inflammatory cytokines are
produced. No difference in NLR levels from control groups was found in cholesteatoma [12]. In a study of tinnitus patients, a connection was found between
tinnitus and MPV values [13].

4. Neutrophils in infections in the oral region
In recurrent aphthous stomatitis, no relation was found between hematological
parameters and infection. There was no difference between these patients and the
control group in terms of WBC, Hb, neutrophil, lymphocyte, platelet, MPV, NLR,
PLR, ESR, and CRP levels [14]. Although tonsillectomy and adenoidectomy are
common surgical procedures, the effects of these operations on the immune system
have not been fully established. Studies in patients with chronic tonsillitis and
adenoid hypertrophy show that chronic tonsillitis and adenoid hypertrophy disrupt
neutrophil chemotaxis functions and these values become normal after adenotonsillectomy. In addition, oxidant values appear to improve after this procedure [15].
It has been shown that it can be used in chronic tonsillitis patients as an effective
assistant method in determining neutrophil-lymphocyte ratio, tonsillectomy,
and postoperative follow-up [16]. It was stated that the mean platelet volume and
neutrophil lymphocyte ratio can be used as markers in peritonsillar abscess [17].

5. Neutrophils in head and neck infections
NLR values can be used as a prognostic indicator in deep neck infections occurring
after acute bacterial tonsillitis [18]. It can also be used seriously in the evaluation of
chronic tonsillitis [19]. NLR values were not found statistically significant in children
with obstructive sleep apnea undergoing adenoidectomy [2].

6. Neutrophils in head and neck cancers
Neutrophils play an important role in cancer formation and progression [20]. In
head and neck cancers with high degree of systemic inflammation, an increase in the
number of neutrophils is detected. Many studies have also been done on the prognosis
of head and neck cancers. The study showed that increased neutrophil lymphocyte
ratios (NLR) worsened head and neck cancer prognosis. Similar results have emerged
in another study [21, 22]. In another study, a significant correlation was found between
high cut-off value before treatment and poor prognosis [23]. In another study, it was
determined that the rate of NLR in the nasopharyngeal carcinoma was a poor prognosis factor [24]. In patients who received pre-treatment adjuvant or primary chemotherapy in squamous cell head and neck cancers, the NLR ratio has been indicated
as an important marker in demonstrating treatment success [25]. In another study
related to the rates of laryngeal cancer, it was shown that the NLR rate did not change
in benign lesions, premalignant or malignant laryngeal lesions of the larynx, but was
prognostic in lymph node metastases. In Ref. [26], it was shown that it can help early
confirmation of treatment failure in patients with metastatic HNSCC [27]. In patients
with head and neck cancer of unknown P16-negative primer, NLR-6.0 was significantly associated with poor prognosis [28]. In a study in patients with oral squamous
3
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Neutrophil/lymphocyte ratio in head and neck carcinoma.
Study

Region

Ratio

Takenaka et al. [21]

Head and neck (all)

Elevated

Takenaka et al. [24]

Nasopharynx

Elevated

Bojaxhiu et al. [25]

Head and neck (chemotherapy before/after)

Elevated

Eskiizmir et al. [26]

Laryngeal neoplasm

Elevated only in lymph node
metastasis

Mascarella et al. [22]

Head and neck (all)

Elevated

Zhang et al. [29]

Oral squamous cell carcinoma

Elevated

Xu et al. [28]

Unknown primary head and neck
carcinoma(p16-)

Elevated (worse prognosis)

Table 1.
Neutrophil/lymphocyte ratio in head and neck carcinoma.

cell cancers, increased NLR values have been shown to be a sign of poor prognosis [29].
It has higher NLR, MLR, PLR, and RDW values in children with histopathologically
diagnosed lymphoma than in children with reactive LAP. Anywhere NLR, MLR, PLR,
and RDW tests can be used to determine which LAP patients should be selected for
biopsy (Table 1) [30].
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