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Editorial
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doi:10.2399/jmu.2017001000

Dear Colleagues,

I would like to thank you all for your support as authors,
reviewers and readers for our journal to improve its sci-
entific level. As we stepped up to the seventh year of our
publication, it is my great pleasure and excitement to
announce to you that “ENT Updates” has been includ-
ed in ScholarOne Manuscripts, which is the premier
journal and peer review tool.  I hope it will be easier for
you to upload your papers and review reports.

We tried to do our best for our journal and hope and
expect to be upgraded by Thomson Reuters to Science
Citation Index – Expanded (SCI-E) by the end of this year. 

There is a great movement from printed copies to
online versions in many journals and newspapers. I

believe that everything will be online in future. But for
the sake of colleagues who are still fond of holding their
books or journals in their hands, we have decided to con-
tinue our publication with both printed and online ver-
sions for one more year. We will see together what the
future will bring us.

Please do not hesitate to contact me if you have any
questions about the journal or to volunteer to be a
reviewer. 

Best regards,
Cemal Cingi, MD 
Editor-in-Chief

Cemal Cingi

www.entupdates.org

ScholarOne
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Özet: Nimodipin ve prednizolonun travmatik fasiyal
sinir hasar› üzerine etkisi 

Amaç: Çal›flman›n amac› klempleme ile periferik fasiyal paralizi olufl-
turulmufl hayvan modelinde nimodipin ve prednizolon tedavisinin
histopatolojik etkisini araflt›rmakt›r. 

Yöntem: Bukkal sinir dallar› klemplenerek fasiyal sinir felci olufltu-
rulmufl 28 Yeni Zelanda orijinli tavflan, yediflerlik 4 gruba ayr›ld› ve
her bir gruba 21 gün boyunca nimodipin, metilprednizolon ve nimo-
dipin-metilprednizolon kombinasyonu uyguland›. Tedavi sonras›nda
hasarl› nöral dokular histopatolojik olarak perinöral fibrozis, kollajen
dejenerasyonu, aksonal dejenerasyon, miyelin dejenerasyonu,
Schwann hücre proliferasyonu, normal miyelin yap›s› ve ödem aç›-
s›ndan incelendi. Gruplar birbirleriyle ve kontrol grubuyla karfl›lafl-
t›r›ld›. 

Bulgular: Kollajen liflerde art›fl, miyelin dejenerasyonu, aksonal de-
jenerasyon ve miyelin yap›s› aç›s›ndan nimodipin grubu ile kontrol
grubu aras›nda; nimodipin grubu ile metilprednizolon grubu aras›nda
ve nimodipin grubu ile nimodipin-metilprednizolon kombinasyon
grubu aras›nda ise ödem oluflumu aç›s›ndan istatistiksel olarak anlam-
l› farkl›l›k belirlendi (p<0.05). Metilprednizolon grubu ile kontrol
grubu aras›nda kollajen liflerde art›fl, miyelin dejenerasyonu, aksonal
dejenerasyon ve ödem, nimodipin-metilprednizolon kombinasyonu
ile kontrol grubu aras›nda da kollajen liflerde art›fl, miyelin dejeneras-
yonu, aksonal dejenerasyon ve normal miyelin yap›s› ve ödem aç›s›n-
dan istatistiksel aç›dan anlaml› veriler saptand› (p<0.05). 

Sonuç: Hem nimodipin hem de metilprednizolon sinir bütünlü¤ü
korunmufl travmatik sinir paralizisi üzerine olumlu etkilere sahiptir.
Ancak nimodipinin metilprednizolona göre daha avantajl› oldu¤u ile-
ri sürülemez. 

Anahtar sözcükler: Fasiyal paralizi, nimodipin, metilprednizolon.

Abstract

Objective: To investigate the histopathological effect of nimodipine
and prednisolone treatment on an animal model with peripheral facial
nerve paralysis generated by clamping. 

Methods: Twenty-eight New Zealand originated rabbits with facial
nerve paralysis of the buccal branches generated by clamping were
divided into four groups of seven each, administered with nimodipine,
methylprednisolone and nimodipine-methylprednisolone combination
throughout 21 days. The injured neural tissues were investigated
histopathologically after treatment regarding perineural fibrosis, colla-
gen degeneration, axonal degeneration, myelin degeneration, Schwann
cell proliferation, normal myelin structure, and edema. The groups
were compared with each other and with the control group. 

Results: Statistically significant difference was determined between
nimodipine and control groups regarding increased number of collagen
fibers, myelin degeneration, axonal degeneration and myelin structure;
between nimodipine and methylprednisolone groups, and between
nimodipine and nimodipine-methylprednisolone combination groups
regarding edema (p<0.05). Statistically significant data were also found
between methylprednisolone and control groups in terms of increased
number of collagen fibers, myelin degeneration, axonal degeneration
and edema; between nimodipine-methylprednisolone combination and
the control groups in terms of increased number of collagen fibers,
myelin degeneration, axonal degeneration, normal myelin structure and
edema (p<0.05). 

Conclusion: Nimodipine and methylprednisolone both have positive
effects on traumatic peripheral nerve paralysis with nerve integrity pre-
served whereas advantage of nimodipine over methylprednisolone can-
not be suggested. 

Keywords: Facial nerve paralysis, nimodipine, methylprednisolone. 



The mimic muscles on our face reflect not only our genet-
ic and physical properties but also our mood expression,
therefore, helping other people to understand our feelings.
Patients with facial nerve dysfunction suffer from some
functional and emotional problems.[1] In order to prevent
these issues and regain facial nerve functions, alternative
methods of nerve recovery are needed to be developed in
addition to surgical treatment.

Recently, there has been a remarkable achievement in
the treatment of peripheral nerve lesions and constructing
related defects after increased anatomic and histopatho-
logical knowledge together with the improvement of sur-
gical techniques to overcome nerve injury due to trauma,
surgical intervention, tumors, compression and inflamma-
tory processes.[2] Markedly increased microsurgical tech-
niques and improved histological and immunohistochem-
ical methods have contributed to success in peripheral
nerve injury treatment.[3] In the treatment of traumatic
peripheral facial nerve paralysis, substances such as neu-
rotrophic factors, steroids, hormones and varying chemi-
cals are also used for the purpose of nerve recovery in
addition to many surgical techniques depending on the
type of tissue damage.[4–6]

One of the chemical agents under investigation today
is a 1,4 dihydropyridine derivative L-type voltage-depend-
ent calcium channel antagonist, known as nimodipine.
Calcium ions have key roles in depolarization, growth,
excitability, aging, learning and cell proliferation, there-
fore, maintaining neural plasticity.[7] During peripheral
nerve injury, permeability dysfunction of plasma mem-
brane results in intracellular calcium accumulation due to
electrochemical gradient difference.[8] This intracellular
calcium triggers a chain of periodic chemical reactions
leading to cell death.[9]

In this study, we have developed a hypothesis of a chem-
ical agent which prevents excessive calcium transition into
the cell, with an assumption of having a role in diminishing
mechanically induced nerve injury, therefore improving tis-
sue recovery. For this purpose, we investigated the effects of
nimodipine and methylprednisolone treatments in an ani-
mal model of peripheral facial nerve paralysis. 

Materials and Methods
This study is performed on 28 New Zealand originated rab-
bits weighing 1200–1300 grams each, with the approval of
Animal Experiments Ethic Committee, and the materials are
supplied by Scientific Search Project Unit of our University

(Project No. TF05.11) All of the subjects were evaluated in
terms of facial functions and those with no abnormalities
were included. Symmetrical movements of mustache during
chewing and presence of blinking reflex of the eyes during
positive air pressure applied to the face by using a syringe
were accepted as criteria of normal function.

All subjects underwent same surgical procedures by the
same surgeon. They were given anesthesia by administer-
ing 10 mg/kg xylazine hydrochloride (Rompun®, Bayer
AG, Leverkusen, Germany) and 50 mg/kg ketamine
hydrochloride (Ketalar®, Eczac›bafl› Drug, Istanbul,
Turkey) and the area over facial nerve route on their faces
were shaved before the intervention. A 2 cm long horizon-
tal incision was made infraorbital parallel to the mandible.
The skin and subcutaneous tissue were dissected, and the
buccal branch of the facial nerve was identified with the
help of nerve stimulator in each case. Marked area of the
nerve was clipped by Yaflargil-Phynox Aneurysm Clips
(Aesculap AG, Tuttlingen, Germany) with a standard clo-
sure pressure of 188 g/cm2 and tolerance pressure of
162–198 g/cm2 lasting for one-minute compression (Fig.
1). Clipped area was pointed out by a suture applied to the
underlying muscle tissue 5-0 silk (Ethicon Deutschland,
Norderstedt, Germany) and the incision is closed at the
end of clipping time by using 4-0 silk suture (Ethicon
Deutschland, Norderstedt, Germany). 20–40 mg/kg of
cefazoline sodium (Sefazol Flk®, Mustafa Nevzat, Istanbul,
Turkey) was administered to each subject prophylactically
through intramuscular route, 1 hour before and after the
surgical procedure.
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Fig. 1. Clamping the buccal branch of facial nerve with aneurysm clips.



28 subjects were divided into four randomized groups
including seven of each and given medical treatment speci-
fied below for 21 days:
• Group I (Nimodipine group): 0.5 mg/kg/day nimodip-

ine (Nimotop®, Bayer AG, Leverkusen, Germany),
intraperitoneally

• Group II (Methylprednisolone group): 1 mg/kg/day
methylprednisolone (Prednol-L®, Mustafa Nevzat,
Istanbul, Turkey), intramuscularly

• Group III (Nimodipine-methylprednisolone group):
0.5 mg/kg/day nimodipine intraperitoneally and 1
mg/kg/day methylprednisolone intramuscularly

• Group IV (Control group): 1 cc of saline solution
intramuscularly
A re-incision was made over preexisting incision site on

21st day postoperatively. The destroyed segment of the buc-
cal branch of the nerve was found as it was pointed out
before, dissected from surrounding tissue and excised 5 mm
proximally and 5 mm distally.

Excised specimens were fixed in 10% glutaraldehyde
and cross-sectioned into vertical and horizontal slices with a
1.5 μ thickness of each by ultratome III glass knives
(Shandon Finesse, Fisher Scientific, Leicester, UK). Slices
were stained with Masson trichrome and hematoxylin-eosin
(HE) and examined under the light microscope under ×40,
100, 200 and 1000 magnifications (Olympus, BX51, Tokyo,
Japan).

Perineural fibrosis, increased number of collagen fibers,
myelin degeneration, axonal degeneration, Schwann cell
proliferation, normal structure of myelin and edema were
studied on half thin tissue sections and graded as; none: -
(0), mild: + (1), moderate: ++ (2), severe: +++ (3). Eyepiece
graticule (ocular micrometer, 1x1 mm sized with 100 equal
squares) attached to Olympus light microscope was used for
counting. 4 areas of 4 cross-sections of each subject (×40,
100, 200, 1000 magnification) were counted and the aver-
ages of 4 areas for each group were calculated.

Histopathological data were collected by subject follow-
up forms, SPSS 11.5 (SPSS Inc., Chicago, IL, USA) pro-
gram was used for statistical analysis and Mann-Whitney U
test was used for group comparison. The statistical signifi-
cance level was determined as 0.05.

Results
Histopathological grading of parameters for each group is
shown in Table 1. As given in details, perineural fibrosis
was not detected in any group except for 1 subject of the

control group. Therefore, no statistically significant dif-
ference was found (p>0.05) (Table 2).

Increased number of collagen fibers was mostly seen in
the control group (Group IV) followed by Groups I, II and
III, respectively. Statistically significant data were found
between Groups I, II, III, and the control group (p<0.05)
whereas no significant data was found when Groups I, II and
III were compared with each other (p>0.05) (Table 2; Fig. 2).

Myelin and axonal degeneration were found mostly in
control group and less in Group III. Statistically signifi-
cant data were found between the control group (Group
IV) and Groups I, II, III (p<0.05) and no significance
detected when Groups I, II and III were compared
between each other (p>0.05) (Table 2; Figs. 3 and 4).

In terms of Schwann cell proliferation, despite higher
histopathological scores were detected in Groups I, II and
III when compared with the control group (Group IV), no
significance was found between the control group and
Groups I, II, III and between Groups I, II and III when
compared with each other (p>0.05) (Table 2; Fig. 5).

The normal myelin structure was mostly seen in
Group III followed by Groups I, II and IV, respectively.
Significant data were found between Groups I and III
(p<0.05), whereas no significant data were found between
Group II and the control group (Group IV) and between
Groups I, II and III when compared with each other
(p>0.05) (Table 2; Fig. 6). 

Edema was found at least in Group III, followed by
Groups II, I and IV, respectively. No statistically signifi-
cant data were found between Groups II and III (p>0.05),
whereas the data collected from comparisons between
Groups II–III (together) and I and between Groups II–III
(together) and IV were found to be significant (p<0.05).
Also, no significance was found between Groups I and IV
(p>0.05) (Table 2; Fig. 7). 

Discussion
Facial paralysis is a clinical issue, which occurs due to a
partial or complete dysfunction of the facial nerve, mostly
seen as a result of trauma, surgical intervention, tumors,
compression, inflammation or infection.[10]

Trauma is the second most common cause of peripher-
al facial nerve paralysis, following Bell’s palsy.[2,11] Facial
nerve can be traumatized by temporal bone fractures, gun-
shots, surgery (tympanomastoid surgery, acoustic neuro-
ma surgery, parotid surgery) and penetrating laceration of
the face.[12,13]
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The treatment varies according to the type of the
injury and clinical manifestation.[14] Many medical treat-
ments have been suggested for years to improve neural
function and shorten recovery period, and investigations
still go on. Today, steroids are the most preferred agents
as their anti-inflammatory and immunosuppressive effects
are known to play a key role in the treatment of nerve
injury, particularly in Bell’s palsy.[15] Lieberman et al.[16]

demonstrated a significant effect of low-dose steroids on
the recovery of neural function by studying on rats with
clamping induced nerve injury. Sekiya et al.[17] investigated
the effect of methylprednisolone on cochlear nerve degen-
eration created by clamping and suggested that it might
prevent neural damage. Edema reducing the effect of
methylprednisolone is believed to play an important role.
In concordance with the literature, we observed remark-

able antiedema effect in groups of which methylpred-
nisolone was administered.

Vita et al.[18] investigated neural regeneration rate in
subjects with sciatic nerves clamped, examined from the
point of injury to tibialis anterior and concluded that the
group which received steroid had shown slightly signifi-
cant improvement as compared to the control group. In
our study, we observed less increase in the number of col-
lagen fibers, less axonal and myelin degeneration and also
less edema in the groups which were administered methyl-
prednisolone (Groups II and III). In addition to those
parameters, we found significant increment in a normal
myelin structure in the nimodipine-methylprednisolone
group (Group III). All these results suggest that steroids
have a positive effect on traumatic nerve injury in those
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Subject Perineural Increase in the Myelin Axonal Schwann cell Normal myelin Edema
number fibrosis number of degeneration degeneration proliferation structure

collagen fibers

Nimodipine group 1 - ++ ++ ++ ++ + ++

2 - ++ ++ + ++ + ++

3 - + + + ++ ++ +++

4 - + + + +++ + +

5 - + + + + ++ +++

6 - ++ + ++ + ++ ++

7 - ++ ++ ++ + ++ +++

Methylprednisolone 1 - ++ ++ + + + ++

group 2 - ++ + ++ + + +

3 - + ++ ++ ++ + ++

4 - + + + ++ + +

5 - + + ++ +++ + +

6 - + ++ + + ++ ++

7 - + ++ ++ ++ ++ +

Nimodipine – 1 - - ++ + ++ ++ ++

methylprednisolone 2 - + + + ++ + +

group 3 - ++ + ++ ++ ++ +

4 - ++ ++ + +++ ++ ++

5 - + + + ++ ++ +

6 - + + + + ++ +

7 - + + ++ + + +

Control group 1 - +++ +++ +++ + - +++

2 - ++ +++ +++ + + +++

3 + ++ +++ ++ ++ + ++

4 - ++ ++ +++ + + +++

5 - +++ +++ +++ ++ + +++

6 - ++ +++ +++ ++ - +++

7 - ++ +++ +++ ++ + +++

None: - (0), mild: + (1), moderate: ++ (2), severe: +++ (3)

Table 1. Grading of histopathological findings of the groups. 



with nerve integrity preserved, as in concordance with the
literature.

Despite these facts, the effect of corticosteroids on trau-
matic nerve injury recovery could not be thoroughly
revealed. On the other hand, there are some reports about
corticosteroids which emphasize their worsening effects on
wound healing.[19–21] Karl›da¤ et al.[22] found no effect of
methylprednisolone on recovery after cutting and suturing
of the facial nerve. In our study, we observed no Schwann
cell proliferation and no increase in the number of the nor-
mal myelin structure, whereas we noticed an increase in
myelin when administered in combination with nimodipine.

For the first time, Van der Zee et al. investigated the
effect of nimodipine on peripheral nerve injury and
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Groups compared Perineural Increase in Myelin Axonal Schwann Normal Edema
fibrosis the number degeneration degeneration cell myelin 

of collagens proliferation structure
fibers

Nimodipine group Control group .317 .030 .002 .002 .775 .015 .096

Nimodipine group Methylprednisolone group 1.000 .298 .606 .606 1.000 .298 .040

Nimodipine group Nimodipine- 1.000 .225 .591 .591 .674 .591 .020
methylprednisolone group

Methylprednisolone Control group .317 .006 .002 .002 .775 .054 .002
group

Methylprednisolone Nimodipine- 1.000 .705 .298 .298 .674 .122 ,591
group methylprednisolone group

Nimodipine- Control group .317 .007 .001 .001 .424 .006 .001
methylprednisolone
group

Mann-Whitney U test

Table 2. The comparison of groups in terms of investigated parameters. 

Fig. 2. The increase in the number of collagen fibers in nimodipine group
(×200 HE).

Fig. 3. Myelin degeneration in methylprednisolone group (×200 HE). Fig. 4. Axonal degeneration in the control group (×200 HE).



reported a corrective effect on neuromuscular functions of
rat sciatic nerve.[23] Angelov et al.[24] reported that nimodip-
ine administration after cutting and suturing of facial
nerve had improved the axonal regeneration, had stimu-
lated nerve healing and had reduced the hyper-innerva-
tion possibility. Our study supported the idea of reducing
the effect of nimodipine on axonal and myelin degenera-
tion.

Mattsson et al.[25] underlined the importance of nerve
surveillance on functional recovery after neural injury. For
this purpose, they created facial nerve injury by cutting
down subjects at the level of the middle cranial fossa and
repaired them immediately, administered nimodipine and
noticed that the number of surviving neurons in facial
nerve motor nuclei was significantly high at the first
month. In another study, Mattsson et al. created the
intracranial nerve injury by crushing this time and report-
ed that nimodipine had not much effect on motor nucleus
cell loss (%13), but had stimulated axonal and myelin
growth and improved functional recovery.[26] In our study,
we made a crushing type injury by compressing the nerve,
and we detected decreased rates of axonal and myelin
degeneration and increased normal myelin structure in
nimodipine and nimodipine-methylprednisolone groups.
Despite the fact that the increase in normal myelin struc-
ture in nimodipine group compared to the control group
suggests the efficacy of nimodipine on nerve regeneration,
it has no superiority over methylprednisolone regarding
statistically significant difference.

Scheller et al.[27] administered oral nimodipine in a
group of patients with facial paralysis after maxillofacial
surgery and graded the clinical manifestation by House-
Brackmann scale. They indicated a lower duration of
recovery period compared to the control group. In various
studies, nimodipine used in the treatment of laryngeal
nerve injury is shown to accelerate recovery period, and
this is supported by objective measurements (EMG).[28–30]

Pointillart et al.[31] defined the therapeutic effect of 1-
week nimodipine administration on spinal cord injury by
increasing blood flow. He stated significant improvement in
neurologic signs after administering methylprednisolone
and nimodipine to 100 patients with spinal cord injury in
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Fig. 5. Schwann cell proliferation in nimodipine group (×200 HE). Fig. 6. Normal myelin structure in nimodipine-methylprednisolone group
(×200 HE).

Fig. 7. Edema in nimodipine group (×200 HE).



acute phase but found no difference between two groups.[32]

Our study showed that nimodipine and methylprednisolone
improved nerve regeneration, methylprednisolone had a
superior effect on edema, and there was no significant dif-
ference in other parameters. Regarding normal myelin
structure, we found remarkable increment in nimodipine
group, but there was no evidence on the superiority over
methylprednisolone. 

Conclusion
As a conclusion, evidence obtained from clinical trials sug-
gests that nimodipine, a calcium-channel blocker, improves
functional recovery after nerve injury. Our study also
demonstrated the accelerating effect of nimodipine on neu-
ral tissue healing, but we could not prove any superior effect
of nimodipine over methylprednisolone. This result corre-
lates with previous studies in the literature. Further studies
should be performed to reinforce these results by using
other objective methods such as EMG together with
histopathological examination. 

Conflict of Interest: No conflicts declared.
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Özet: Tedaviye dirençli alerjik rinitin psikiyatrik analizi
ve antidepresan kullan›m› etkilerinin de¤erlendirilmesi 

Amaç: Bu çal›flmada alerjik rinit (AR) hastalar›nda psikiyatrik bozuk-
luklar›n insidans› ve AR tedavisine dirençli AR hastalar›n›n tedavi re-
jimine dahil edildi¤inde antidepresanlar›n etkilerini de¤erlendirmeyi
amaçlad›k.

Yöntem: Çal›flmaya AR tedavisine dirençli ve immünoterapi seçene-
¤ini kabul etmeyen toplam 49 hasta al›nd›. K›rk hastan›n 38’ine anti-
depresan sertralin almas› önerildi. Ancak yaln›zca 21’i ilac› kullanma-
y› kabul ederken 17’si reddetti. Antidepresana bafllamay› kabul eden
21 hastaya ayr›ca günde tek doz desloratadin ve intranazal mometa-
zon furoat almas› önerildi (Grup 1). Antidepresan kullanmay› redde-
den hastalara AR tedavisine bafllamas› önerildi (Grup 2). Tedaviden 6
hafta sonra hastalar›n tümünde yeniden AR için semptom skorlamas›
yap›ld›. Bir psikiyatrist nezaretinde hastalara Psikolojik Semptom
Kontrol Listesi-90 (The Psychological Symptom Checklist-90; SCL-
90), Beck Depresyon Envanteri (Beck Depression Inventory; BDI) ve
Anksiyete Durum Envanteri (State-Trait Anxiety Inventory; STA-
I TX I ve TX II) uyguland›. 

Bulgular: Grup 1’de tedavi sonras› nazal ve nazal olmayan semptom
skorlar› yedi semptomun her biri için tedavi öncesi skorlardan anlam-
l› derecede daha iyiydi (p=0.000). AR semptom skorlar›yla ortalama
SCL-90 genel semptom skoru, SCL-90 altölçek skorlar›, total BDI
skorlar› ve STAI skorlar› aras›nda anlaml› bir korelasyon bulunmad›
(p>0.05). 

Sonuç: AR popülasyonunda psikosomatik faktör büyük önem tafl›d›-
¤›ndan bu çal›flma antidepresan kullan›m›n›n tedaviye dirençli AR’de
alerjik semptomlar› azaltt›¤›n› akla getirmektedir. 

Anahtar sözcükler: Psikiyatrik bozukluklar, alerjik rinit, antidepresan.

Abstract

Objective: We evaluated the incidence of psychiatric disorders in
patients with allergic rhinitis (AR) and assessed the effects of the use of
antidepressants on symptoms when they are included in the treatment
regimen of patients with AR who are resistant to AR treatment. 

Methods: A total of 49 patients who were resistant to the treatment for
AR and who did not accept the option of immunotherapy were includ-
ed in the study. Thirty-eight of the 40 patients were advised to take the
antidepressant sertraline; however, only 21 of them agreed to use the
medication while 17 of them refused. The 21 patients who agreed to
begin the antidepressant were also advised to undergo AR treatment
with desloratadine once per day and intranasal mometasone furoate once
per day (Group 1). The patients who refused to use the antidepressant
were advised to begin the AR treatment (Group 2). Symptom scoring for
AR was again performed for all patients 6 weeks after treatment. The
Psychological Symptom Checklist-90 (SCL-90), Beck Depression
Inventory (BDI), and State-Trait Anxiety Inventory (STAI TX I and TX
II) were performed on the patients in the company of a psychiatrist. 

Results: The post-treatment nasal and non-nasal symptom scores in
Group 1 were significantly better than the pretreatment scores for any of
the seven symptoms (p=0.000). No significant correlation was found
between the AR symptom scores and the average SCL-90 general symp-
tom score, the SCL-90 subscale scores, the total BDI scores, and the STAI
scores (p>0.05). 

Conclusion: This study suggests that the use of antidepressants diminish-
es the allergic symptoms in patients with treatment-resistant AR since psy-
chosomatic factor is of great importance in the patient population of AR. 

Keywords: Psychiatric disorders, allergic rhinitis, antidepressant. 



Allergic rhinitis (AR) is a highly prevalent chronic disease
which is reported as 15% to 20% in industrial societies, and
42% in children.[1,2]

The nasal symptoms in patients with AR may cause
sleep disorders at night and concentration difficulty during
the day. Moreover, the resulting psychosocial symptoms,
such as chronic fatigue, loss of appetite, a low degree of suc-
cess at school, low self-image, unemployment, irritability,
and pessimism, coincide with symptoms of depression and
anxiety.[3,4] Despite the fact that AR affects the patient’s
quality of life in an extremely negative manner and that
patients exhibiting severe symptoms regularly consult with
specialists, clinicians do not tend to focus on the psycholog-
ical effects of AR.[5] Psychosocial causes of allergic respons-
es have long been of interest among physicians dealing with
psychosomatics. After the clinical studies, a discussion has
started on the role of psychological factors in allergic reac-
tions, and individuals with AR were reported to be more
anxious, obsessional, ambitious, and neurotic than were
individuals without AR.[6,7] In subsequent studies, however,
depression, hypochondriasis, psychasthenia, and avoidant
personality traits were reported to be associated with aller-
gy.[8,9] The role of psychological disorders, such as anxiety
and depression, in patients with AR, is still being discussed.
We believe that psychological disorders such as depression
and anxiety trigger the allergic process by both affecting the
hypothalamic-pituitary-adrenal (HPA) system and enhanc-
ing the immune response associated with Th2 cells and that
AR, in turn, aggravates these symptoms and psychological
disorders, resulting in a vicious circle.[10–12]

Given such information, some patients with AR state
that their symptoms do not improve despite medical treat-
ment. Therefore, we evaluated the incidence of psychiatric
disorders in patients with AR and assessed the effects of the
use of antidepressants on symptoms when they are included
in the treatment regimen of patients with AR who are resist-
ant to allergic rhinitis treatment. 

Materials and Methods
This controlled, randomized, single-blind study was
approved by the Research Ethics Committee of the Istanbul
Faculty of Medicine, Istanbul University (9 December 2011;
2011/1996-864). 

Of all patients who visited the Allergy and Immunology
Clinic at fiiflli Etfal Training and Research Hospital from
January 2012 to July 2012, those clinically diagnosed with
persistent, perennial AR according to ARIA and who react-
ed against at least one allergen with a score of 3+ in the skin-

prick test were assessed (positive test correlated with symp-
toms). Among these patients, 49 who were resistant to the
treatment for AR and who did not accept the option of
immunotherapy were included in the study. Treatment-
resistant patients were defined as those who experienced no
symptom relief after at least 1 year of antihistaminic and
intranasal steroid treatment. 

None of these patients had any systemic diseases or
diagnosed psychiatric disorders. The exclusion criteria
were negative skin-prick tests, no history of AR treatment,
inconsistency of positive test results with the symptoms,
patient eligibility for and acceptance of immunotherapy,
the presence of nasal pathology other than AR leading to
nasal obstruction (e.g., non-allergic rhinitis with or with-
out eosinophils, chronic sinusitis, septal deviation, conchal
hypertrophy, and nasal polyposis), the presence of addi-
tional systemic disease, a history of antidepressant use, a
known history of psychiatric disease, and conditions that
did not allow for the use of antidepressant or antihista-
minic medications. All patients underwent anterior
rhinoscopy to establish nasal patency, and nasal endoscopy
to look at possible polyps.

All patients were informed about the study details and
signed a voluntary informed consent form. AR symptom
scoring was performed on all patients with treatment-
resistant AR. A score of 0 to 3 was given for each question
(0, no complaint to 3, serious enough to affect daily life).
The questions covered seven symptoms (rhinorrhea, nasal
itching, nasal obstruction, sneezing, watery eyes, eye
burning-itching, and ear or palatal itching); four of these
symptoms were specific to nasal problems, and three were
non-nasal symptoms. Each patient’s symptom triggers, the
timing of events that affected daily life and their relation-
ships with the disease, symptom duration, hospitalization
frequency, socioeconomic level, educational background,
age, and sex were recorded. The Psychological Symptom
Checklist-90 (SCL-90), Beck Depression Inventory
(BDI), and State-Trait Anxiety Inventory (STAI TX I and
TX II) were performed on the patients in the company of
a psychiatrist. 

At least one psychological problem was found in 44 of
the 49 patients (89.7%). A psychiatric consultation involv-
ing detailed examination and the one-to-one interview was
requested from the patients in whom pathology was
assessed. Four patients refused to undergo a psychiatric
consultation and were excluded from the study. After 40
patients had undergone their interview with the psychia-
trist, they were called for a second check-up 6 weeks later.
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At the end of the consultation, 38 of the 40 patients (95%)
were advised to take the antidepressant sertraline
(Lustral®; Pfizer Medications, Istanbul, Turkey); however,
only 21 of them agreed to use the medication. The
remaining two patients were not considered to be in need
of antidepressants and were thus excluded from the study.
As a result, the study involved 38 patients (25 female, 13
male; mean age: 33.3±11.3 years). Twenty-one of these
patients began the antidepressant, and 17 refused. The 21
patients who agreed to begin the antidepressant were also
advised to undergo AR treatment with desloratadine
(Deloday® 5-mg tablets; Vitalis Med, Istanbul, Turkey)
once per day and intranasal mometasone furoate (Nasonex
Aqueous Nasal Spray®; Schering-Plough Med, Istanbul,
Turkey) once per day (50-μg to both nasal cavities twice
each morning). This population was defined as Group 1
(n=21). The patients who refused to use the antidepressant
were advised to begin the AR treatment (desloratadine and
intranasal mometasone furoate only); they were fully
informed about this treatment, and its regular use was
encouraged. This patient population was defined as Group
2 (n=17). Symptom scoring for AR was again performed
for all patients 6 weeks after treatment. All patients in both
groups were analyzed regarding the symptom scores, psy-
chiatric analysis results, and psychiatric interview records,
and the pretreatment and post-treatment AR symptom
scores were compared within and between the groups.
The two groups were analyzed separately regarding the
symptom triggers and the timing of the events that affect-
ed daily life and their relationship with the disease. 

The descriptive statistics concerned the frequency, corre-
lation, average, and standard deviation values. The distribu-
tion of the variables was evaluated using the Kolmogorov–

Smirnov test. ANOVA, the independent-samples t-test, and
the Mann–Whitney U-test were used to analyze the quanti-
tative data. Repeated-measures analysis was performed using
the paired-sample t-test and Wilcoxon test. The chi-square
test and Fischer’s exact test were used to analyze the qualita-
tive data. The SPSS ver. 20.0 (SPSS Inc., Chicago, IL, USA)
was used for all analyses. 

Results
No statistically significant differences were seen in age,
sex, symptom duration, hospitalization frequency, socioe-
conomic level, or educational status between the two
groups (p>0.05) (Tables 1 and 2). 

Patients in both Groups 1 and 2 who did not benefit
from the AR treatment had high values on the SCL-90,
indicating the presence of a psychological disorder. The
BDI scores indicated moderate depressive symptoms in
both groups, whereas the STAI TX I and II scores indicat-
ed anxiety disorders in both groups. No significant differ-
ence was found between the two groups (Table 3). 

The post-treatment nasal and non-nasal symptom scores
in Group 1 were significantly better than the pretreatment
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Table 1. Age and sex data.

Group 1 Group 2 p*
Mean±SD Mean±SD

Age (year) 31.5±11.5 35.1±11.0 0.343

n (%) n (%)

Sex Female 12 (57.1) 13 (76.5) 0.215

Male 9 (42.9) 4 (23.5)

*Independent samples t test/chi-square test. SD: standart deviation

Table 2. The distribution of socio-demographic data.

Group 1 Group 2 p*
Mean±SD Mean±SD

Duration of symptoms (year) 5.2±3.3 6.9±6.1 0.429

n (%) n (%)

Hospitalization frequency Rarely (<3 times/year) 8 (38.1) 11 (64.7) 0.103

Frequently (>3 times/year) 13 (61.9) 6 (35.3)

Socio-economic level Low (<1000 TL) 8 (38.1) 5 (29.4) 0.575

Moderate-high (>1000 TL) 13 (61.9) 12 (70.6)

Educational status Primary/High school 15 (71.4) 15 (88.2) 0.257

University 6 (28.6) 2 (11.8)

*Independent samples t test/chi-square test. SD: standart deviation, TL: Turkish Lira



scores for any of the seven symptoms (p=0.000). In Group 2,
significant recovery was achieved in all of the non-nasal
symptoms. Among the nasal symptoms, however, only rhi-
norrhea and sneezing exhibited significant recovery over
pretreatment levels. Nasal itching and nasal obstruction
symptoms did not demonstrate a significant change after the
treatment. A significant difference in the post-treatment
sneezing and nasal obstruction symptoms occurred between
Groups 1 and 2. In contrast, the rates of change in all nasal
and non-nasal symptoms before and after treatment were
significantly higher in Group 1 (Tables 4 and 5). 

The pretreatment total symptom scores were not signif-
icantly different between Groups 1 and 2. Post-treatment
total symptom scores were significantly better than pre-
treatment scores in both Groups 1 and 2. The post-treat-
ment total symptom score was significantly lower in Group
1 than in Group 2 (p<0.001). Again, the rates of change in
the total symptom score before and after treatment were
higher in Group 1 (p<0.001) (Table 6). 

On the correlation between the hospitalization frequen-
cy and symptom scores, the total AR symptom scores of
patients who were rarely hospitalized were significantly
lower than those frequently hospitalized (p=0.001). There
was no correlation between another socio-demographic
data and symptom scores (sex, socio-economical status, and

educational status). No significant correlation was found
between the AR symptom scores and the average SCL-90
general symptom score, the SCL-90 subscale scores, the
total BDI scores, and the STAI scores (p>0.05). 

Discussion
Many authors have investigated the relationship between
atopic or allergic diseases and psychological disorders such
as depression and anxiety, and many have reported that a
psychoneuroimmunologic mechanism might play a role in
the pathophysiology of AR.[13–16] Psychological stress, partic-
ularly in obsessive people, may alter the release of mediators
by affecting the IgE-allergen cross-linking on the mast cell
surface and create allergic symptoms secondary to mast cell
activation regulated by the central nervous system through
the peripheral nerves.[17–19] The limbic system may also be
associated with allergic reactions; during allergic reactions,
psychological changes occur in the central nervous system
due to mediators such as serotonin, which has neurotrans-
mitter functions, and vasoactive intestinal peptide.[20] Some
researchers advocate that depression directly affects the
development of atopic diseases. Depression affects cortisol
release and the function of the HPA cycle, which may con-
tribute to the disorders seen during the development of an
allergic immune response.[21,22]
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Table 3. The evaluation of psychiatric analysis scales in Group 1 and Group 2.

Group 1 Group 2 p*
Mean±SD Mean±SD

SCL-90 Somatization 1.7±0.8 1.6±0.9 0.696

Obsessive-compulsive 1.7±0.6 1.6±0.8 0.674

Interpersonal sensitivity 1.7±0.7 1.7±0.8 0.799

Depression 1.7±0.8 1.5±0.9 0.451

Anxiety 1.4±0.6 1.3±0.9 0.505

Anger-hostility 1.7±0.8 1.8±0.9 0.792

Phobic anxiety 0.9±0.8 0.9±1.0 0.939

Paranoid ideation 1.5±0.7 1.5±0.7 0.998

Psychoticism 1.2±0.9 1.2±1.0 0.905

Other scales** 1.6 ±0.7 1.6±0.8 0.835

General symptom scores 1.5±0.5 1.5±0.8 0.769

Between 0.5–1.0: moderate psychological problem; ≥1.0: severe psychological problem.

Beck depression jnventory Total score 21.4±8.5 20.2±6.7 0.636

17–29 points: moderate depressive symptoms; 30–63 points: severe depressive symptoms

State-trait anxiety inventory State anxiety (STAI-S) scores 48.1±10.6 46.1±8.7 0.541

Trait anxiety (STAI-T) scores 50.3±6.4 49.0±6.3 0.526

>40 points: anxiety disorder

*Independent samples t test/chi-square test. **Other scales: appetite and sleep disorders, guiltiness. SD: standart deviation,
SCL: Symptom check-list; STAI: state-trait anxiety inventory (S: state, T: trait).



Patients who experience increases in their allergic
symptoms and restrictions in their daily activities second-
ary to the above-described mechanisms experience far
more psychological stress in coping with this chronic dis-

ease and complain more about allergic symptoms as a
result of the stress experienced. Thus, a vicious circle
develops. Either the allergic symptoms must be con-
trolled, or the psychological stress must be suppressed to
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Table 4. Allergic rhinitis symptom scoring (nasal symptoms).

Group 1 Group 2 p*
Mean±SD Mean±SD

Rninorrhea Pre-treatment 2.2±0.8 2.2±0.9 0.992
Post-treatment 1.1±0.8 1.5±0.7 0.083
Difference (%) 49.2±35.1 22.5±54.0 0.024
P 0.000 0.013

Nasal itching Pre-treatment 2.2±0.7 1.9±0.7 0.103
Post-treatment 1.2±0.8 1.6±0.7 0.115
Difference (%) 50.0±33.7 4.9±58.0 0.005
P 0.000 0.172

Sneezing Pre-treatment 2.8±0.4 2.6±0.6 0.329
Post-treatment 1.1±0.7 1.6±0.7 0.038
Difference (%) 57.1±31.9 35.3±26.9 0.031
P 0.000 0.000

Nasal obstruction Pre-treatment 2.2±0.7 2.4±0.9 0.555
Post-treatment 1.2±0.8 2.0±0.9 0.007
Difference (%) 40.5±48.8 12.7±41.5 0.015
P 0.000 0.111

Nasal symptoms total scores Pre-treatment 9.8±1.8 9.2±1.8 0.321
Post-treatment 4.7±2.2 6.8±2.0 0.004
Difference (%) 50.4±27.0 23.1±25.6 0.003
P 0.000 0.001

*Independent samples t test/Paired samples t test. SD: standart deviation

Table 5. Allergic rhinitis symptom scoring (Non-nasal symptoms).

Group 1 Group 2 p*
Mean±SD Mean±SD

Eye burning-itching Pre-treatment 2.1±0.8 2.4±0.7 0.293
Post-treatment 0.8±0.8 1.7±0.7 0.001
Difference (%) 63.5±38.6 22.5±38.6 0.002
P 0.000 0.002

Watery eyes Pre-treatment 2.1±0.7 2.4±0.6 0.322
Post-treatment 1.0±0.7 1.8±1.0 0.005
Difference (%) 54.0±36.1 22.6±33.4 0.009
P 0.000 0.021

Ear/Palatal itching Pre-treatment 2.6±0.7 2.5±0.8 0.591
Post-treatment 1.2±0.9 1.7±0.8 0.101
Difference (%) 57.2±33.7 25.4±46.8 0.020
P 0.000 0.007

Non nasal symptoms total scores Pre-treatment 6.9±1.3 7.2±1.4 0.464
Post-treatment 3.0±2.0 5.2±1.6 0.000
Difference (%) 57.2±27.7 26.8±16.9 0.000
P 0.000 0.000

*Independent samples t test/Paired samples t test/Mann-Whitney U test/ Wilcoxon test. SD: standart deviation



break this vicious circle. In the present study, we evaluat-
ed whether antidepressants administered to suppress the
stress in patients with treatment-resistant allergic symp-
toms could break this vicious circle or not. Marshall et al.
determined that cognitive impairment, mental fatigue,
mood changes, and psychological states similar to depres-
sion were present when seasonal AR symptoms
increased.[23,24] Tonelli et al. performed a multidisciplinary
study involving the fields of molecular biology, psy-
choneuroimmunology, and pharmacogenetics to elucidate
the relationship between AR and psychological disor-
ders.[25] They advocated that the allergic condition could
directly affect the biochemical response in the central
nervous system, giving rise to psychological disorders.
Moreover, Kiecolt-Glaser et al. demonstrated that stress
not only altered allergic symptoms but also changed the
laboratory parameters.[26] Cuffel et al. evaluated more than
600,000 individuals. Depression was present in 85,298
patients with AR and it was 1.7 times more likely to devel-
op in those with than without AR; moreover, anxiety was
1.41 times more likely to develop in those with than with-
out AR.[27] In a study by Patten and Williams, depression,
panic disorder, and social phobia were found to be more
prevalent in 12,171 allergic patients than in nonallergic
patients.[28] Similar studies have also shown a relationship
between anxiety/depression and allergic diseases.[29–34] In
our study, at least one psychological problem was found in
89.7% of the patients with treatment-resistant AR. 

In this study, the SCL-90 was administered as a screen-
ing test; its reliability, validity, and effectiveness have been
demonstrated previously.[15,33,35] Bavbek et al. found signifi-
cant differences in all subscales of the SCL-90, including
somatization, depression, and average general symptom
scores, between patients with and without allergy.[33] Lv et
al. reported higher SCL-90 scores for somatization,
depression, anxiety, anger-hostility, and psychosis in
patients with than without seasonal AR. In our study, high
scores consistent with those reported in the literature were

observed for all subscales of the SCL-90 and the average
general symptoms.[15]

Comparison of anxiety scores among allergic patients
has revealed high State Anxiety Scores (STAI-S) in patients
with asthma, AR, and sinusitis and high Trait Anxiety Scores
(STAI-T) in patients with asthma and nasal polyposis.[36]

Stauder and Kovacs evaluated 646 allergic patients and
found an average STAI-S score of 40.6 and average STAI-
T score of 42.9; these high scores were found to be associ-
ated with anxiety.[37] The average STAI-S and STAI-T
scores in the two groups in our study were 47.1 and 49.7,
respectively. These anxiety scores in patients with AR are
higher than those reported previously, supporting the
notion of a relationship between AR and anxiety. 

BDI is commonly used to measure and assess depressive
symptoms with high validity and reliability. Huurre et al.
found that the total BDI score was high in allergic patients
and identified a relationship between AR and depression.[32]

Bell et al. confirmed a history of allergies in 71% of patients
diagnosed with depression.[38] In our study, the average BDI
total score among all patients in both groups was 20.8, indi-
cating the presence of moderate depressive symptoms. This
finding suggests that depressive symptoms are present in
many patients with treatment-resistant AR. The symptom
score for AR is a reliable scale frequently utilized to estab-
lish a diagnosis of AR based on the history of the
patient.[15,39,40] Lv et al. suggested that nasal obstruction is
associated with obsessive–compulsive disorder, interperson-
al sensitivity, depression, anxiety, and psychosis and that
nasal itching is associated with somatization, depression,
and anxiety. They also argued that controlling the symp-
toms of nasal obstruction and nasal itching may contribute
to psychological improvement.[15]

In this study, we saw improvements in all nasal and non-
nasal symptoms and the total symptom score after antide-
pressant and AR treatment in Group 1. However, Group 2
undertook AR treatment only, and improvements were
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Table 6. Allergic shinitis symptom scoring (nasal and non-nasal symptoms total scores)

Group 1 Group 2 p*
Mean±SD Mean±SD

Total symptom scores Pre-treatment 16.6±2.4 16.4±2.8 0.753

Post-treatment 7.6±3.7 12.1±2.7 0.000
Difference (%) 53.2±23.7 25.2±15.8 0.000
P 0.000 0.002

*Independent samples t test/Paired samples t test. SD: standart deviation



present only in rhinorrhea and sneezing. In contrast, we
noted improvement in all non-nasal symptoms. These out-
comes may indicate that when psychiatric improvement
occurs, the symptoms of nasal itching and obstruction also
regress, but that when psychological stress continues, no
changes occur in these symptoms. In other words, despite
the fact that we observed no correlation between the AR
symptom scores and the psychiatric scores in our study, the
severity of nasal itching and nasal obstruction may be affect-
ed by psychological improvements. In this study, we found
a positive relationship between hospitalization frequency
and the total symptom score. This suggests that patients
with severe AR symptoms desire to alleviate the symptoms
or the disease itself and thus visit hospitals more frequently.
However, this increases the costs associated with AR. 

In a survey, Özmen et al.[7] assessed 32 patients with AR
who were considered to have a possible psychiatric disor-
der and 32.9% of the patients stated that they had survived
a major event in their lives that had upset them immedi-
ately before their allergic symptoms developed. In 44.4%
of the patients, the allergic symptoms developed after the
psychiatric symptoms had started, while the allergic symp-
toms were extant in 37.3% of them before the onset of the
psychiatric disorder. In our study, 47.3% of the patients
stated that their allergic symptoms emerged in the wake of
a major event in their lives, such as dismissal from work,
the death of a family member, marriage, divorce, pregnan-
cy, or a traffic accident. These findings support the theo-
ry that individuals with psychiatric disorders have
increased sensitivity to allergens. 

As a result, patients must be approached with biopsy-
chosocial integrity. This study suggests that psychiatric dis-
orders may be present in patients with treatment-resistant
AR and that the combination of AR treatment and antide-
pressants may improve both the AR and psychological
symptoms. Breaking this vicious circle will reduce the fre-
quency of affected patients to visit hospitals, enhance the
response to medical treatment, and decrease the total cost
associated with AR. The weaknesses of this study were the
absence of a healthy control group, a control group suffer-
ing from nonallergic chronic rhinitis and lack of double-
blindness. 

Conclusion
This study suggests that the use of antidepressants dimin-
ishes the allergic symptoms in patients with treatment-
resistant AR since psychosomatic factor is of great impor-
tance in the patient population of AR. However, additional

placebo-controlled and double-blind studies are required to
determine the role of antidepressants among the various AR
treatment options. 
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Özet: Oral kavite ve orofarengeal skuamöz hücreli
kanserlerinde p16 pozitifli¤inin etkisi 

Amaç: Çal›flman›n amac› oral kavite ve orofarengeal skuamöz hücre-
li karsinom (OK/OF SHK) hastalar›nda p-16 pozitifli¤inin s›kl›¤›n›
belirlemek ve klinikopatolojik parametreler aç›s›ndan p-16 pozitif ve
p-16 negatif olgular aras›ndaki farkl›l›¤› ortaya koymakt›r. 

Yöntem: 2007 ila 2015 y›llar› aras›nda ameliyat edilmifl yass› epitel
hücreli 60 OK/OF SHK hastas›n›n biyopsilerinde immünohistokim-
yasal yöntemle p16 antikoru analiz edilmifltir. p16 pozitif ve p16 ne-
gatif hastalar yafl, cinsiyet, sigara içimi, alkol kullan›m›, tümör yeri,
keratinizasyon düzeyi, T evresi, lenfovasküler invazyon, perinöral in-
vazyon, tümör nüksü ve retrospektif olarak sa¤kal›m aç›s›ndan karfl›-
laflt›r›lm›fllard›r. 

Bulgular: Altm›fl hastan›n (18 kad›n, 42 erkek) ortanca yafl› 58 (aral›k:
27–75) idi. On yedi hasta p16 pozitif ve 43 hasta p16 negatif idi. Yafl,
cinsiyet, T evresi, tümör yerleflimi, tümör derinli¤i, lenfovasküler ve
perinöral invazyon, ve sa¤kal›m aç›s›ndan gruplar aras›nda istatistik-
sel olarak anlaml› bir farkl›l›k bulunmamaktayd› (p>0.05). Tümör
nüksü, sigara içimi, ve keratinizasyonun derecesi aç›s›ndan iki grup
aras›nda istatistiksel farkl›l›k mevcuttu. 

Sonuç: Oral kavite ve orofarengeal skuamöz hücreli karsinom tan›s›
alarak cerrahi olarak tedavi edilen hastalarda p16 pozitifli¤i tümör
nüksü aç›s›ndan prediktif bir parametredir. 

Anahtar sözcükler: p16 pozitifli¤i, oral kavite kanseri, orofarengeal
kanser.

Abstract

Objective: To determine the frequency of p16 positivity in oral cav-
ity and oropharyngeal squamous cell carcinoma (OC/OP-SCC) and
to reveal whether there is a difference between p16-positive and -neg-
ative cases according to clinicopathological parameters. 

Methods: p16 antibody was retrospectively analyzed immunohisto-
chemically in biopsies of 60 patients with OC/OP-SCC operated
between 2007 to 2015. Comparison was performed for age, sex,
smoking habit, alcohol consumption, site of the tumor, the level of
keratinization, T stage, lymphovascular invasion, perineural invasion,
recurrence of the tumor, and survival. 

Results: Of the 60 patients (18 females, 42 males), the median was 58
(range: 27 to 75) years. Seventeen patients were p16-positive, and 43
patients were p16-negative. Comparison of p16-positive and p16-
negative groups according to age, sex, T-stage, tumor subsite, tumor
profundity, lymphovascular invasion, perineural invasion and survival
was not statistically significant (p>0.05). We found statistical differ-
ence between two groups according to tumor recurrence, smoking
habit, and the degree of keratinization. 

Conclusion: In patients who underwent surgical treatment after the
diagnosis of zOC/OP-SCC, p16 positivity may have a predictive role in
terms of tumor recurrence. 

Keywords: p16 positivity, oral cavity cancer, oropharyngeal cancer. 
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Head and neck squamous cell carcinoma is a frequent and
global problem and oropharyngeal squamous cell carcinoma
comprises about half of these tumors. The main predisposing
factors linked with oral cavity and oropharyngeal squamous

cell carcinoma (OC/OP-SCC) are alcohol consumption,
tobacco use, and human papillomavirus (HPV) infection.[1]

In relevant publications, it has been suggested that
molecular biomarkers such as p16, epidermal growth factor
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receptor (EGFR), B-cell lymphoma extra-large (Bcl-xL),
p53, and Ki67 may have prognostic importance in OC/OP-
SCC.[2]

The purpose of this study is to determine the frequency
of p16 positivity in OC/OP-SCC and to investigate
whether there is a difference between p16-positive and p16-
negative cases with respect to prognostic factors and clini-
copathologic parameters. 

Materials and Methods
Study design 

The study has been conducted in accordance with the prin-
ciples of the Helsinki Declaration and approved by the local
Institutional Review Board (05/02/2015, no:19). 

A total of 60 patients with OC/OP cancer operated
between 2007 to 2015 were analyzed. 

p16 antibody was analyzed with immunohistochemistry.
The histopathological classification and assessment of the
tumors were conducted using light microscopy by one
author. The patients with p16 positivity and negativity were
retrospectively compared for age, sex, tobocco use, alcohol
consumption, site of the tumor, the degree of keratinization,
stage of the tumor, the profundity of the tumor, lymphovas-
cular invasion, perineural invasion, tumor recurrence and
survival. 

Tumor tissue resected with negative margins and mod-
ified node dissection (level I–V) were performed in the

patients with clinically positive for lymph node disease.
Supraomohyoid node dissection (level I–III) were per-
formed in clinically node-negative patients.

Formalin-fixed paraffin-embedded samples were cut
into 4-μm sections and stained with hematoxylin and eosin
(H&E). Histological classification was made as non-kera-
tinizing, moderate, and severely keratinizing squamous
cell cancer (Figs. 1–3). 

Sites of tumor were categorized as to tongue, tonsil and
soft palate, the base of tongue and other regions. The
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Fig. 1. Non-keratinizing squamous cell carcinoma. H&E ×10. (Keratiniza-
tion in <25% tumor cells, and diffuse p16 staining).

Fig. 2. Moderately keratinizing squamous cell carcinoma. H&E ×20 (Kera-
tinization in 25–75% tumor cells, and moderate p16 staining).

Fig. 3. Keratinizing squamous cell carcinoma. H&E x20 (Keratinization in
>75% tumor cells, and weak p16 staining).



stages of tumor were T1 to T4. The profundity of tumor
was classified as 0–10 mm, 10–20 mm, 20–30 mm. 

Statistical analysis was carried out using Statistical
Package for Social Sciences 21.0 (SPSS Inc., Chicago, IL,
USA). Pearson’s chi-square test was used to compare vari-
ables within groups. P<0.05 was considered significant.

Results
The median age of 60 patients (42 males, 18 females) was
58 (range: 27 to 75) years. Seventeen patients (28%) were
p16-positive, while 43 patients (72%) were p16-negative. 

Tumors were localized mostly in the tongue (n=23),
followed by the tonsil and soft palate (n=10), base of the
tongue (n=12), and other regions (n=15). At the time of
admission, 38 patients were at early (T1 or T2) stage, and
22 patients were at late (T3 or T4) stage. Tumor profun-
dity was 0–10 mm in 48 patients, 10–20 mm in 10
patients, 20–30 mm in two patients. Lymphovascular
invasion was identified in 10 patients, perineural invasion
in 14 patients and both in 5 patients. Median follow-up
time was 24 months, and 25 (41%) patients died during
follow-up. 

Comparison of p16-positive and p16-negative groups
according to clinicopathological parameters are presented
in Table 1. Comparison of two groups according to age,
sex, T-stage, tumor subsite, tumor profundity, lymphovas-
cular invasion, perineural invasion and survival was not
statistically significant (p>0.05). Among the study group,
31 (54%) patients were smokers and 11 (18%) were alco-
hol consumers. Four patients (23%) were smokers in p16-
positive group, and 27 (62%) were smokers in p16-nega-
tive group. This result was statistically significant (p=0.03).
Eleven patients showed local recurrence and all patients
were in p16-negative group. This result was statistically
significant (p=0.001). According to the degree of kera-
tinization, histologic classification was non-keratinizing in
17 patients, moderately keratinizing in 17 patients, and
severely keratinizing in 26 patients. In severely keratiniz-
ing group, 4 patients (23%) were p16-positive and 22
patients (41%) were p16-negative. This result was statisti-
cally significant (p=0.02). In moderately keratinizing
group, eight patients (47%) were p16-positive and nine
patients (20%) were p16-negative. This result was statisti-
cally significant (p=0.02).
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p16-positive group (n=17) p16-negative group (n=43) p value
n (%) n (%)

Smokers (n=31) 4 (23%) 27 (62%) 0.03

Alcohol consumers (n=11) 2 (11%) 9 (20%) -

Clinical T stage T1-T2 (n=38) 10 (58%) 28 (65%) >0.05

T3-T4 (n=22) 7 (42%) 15 (35%) >0.05

Tumor profundity 0-10 mm (n=48) 13 (76%) 35 (81%) >0.05

10-20mm (n=10) 4 (23%) 6 (13%) >0.05

20-30 mm (n=2) 0 2 (4%)

Lymphovascular invasion 3 (17%) 7 (16%) >0.05

Perineural invasion 5 (29%) 9 (20%) >0.05

Site of tumor Tongue (n=23) 7 (41%) 16 (37%) >0.05

Tonsil and soft palate (n=10) 4 (23%) 6 (13%) >0.05

Base of tongue (n=12) 4 (23%) 8 (18%) >0.05

Other (n=15) 2 (11%) 13 (30%) >0.05

Keratinization Non-keratinizing (n=17) 5 (29%) 12 (27%) >0.05

Moderately keratinizing (n=17) 8 (47%) 9 (20%) 0.03

Severely keratinizing (n=26) 4 (23%) 22 (41%) 0.02

Survey (n=25) 8 (47%) 17 (39%) >0.05

Recurrence Local (n=11) 0 11 (25%)

Regional (n=8) 3 (17%) 5 (11%) >0.05

Table 1. Comparison of p16-positive and p16-negative groups according to clinicopathological parameters.



Discussion
The human p16 protein, which is composed of 156 amino
acids, was initially discovered in an in-vitro system to detect
proteins that interact with human cyclin-dependent kinase
4.[3] The tumor suppressor function of p16 is associated with
its capability to inhibit the catalytic activity of the cyclin-
dependent kinase 4–6/cyclin D complex which is required
for phosphorylation of retinoblastoma protein.[4]

In head and neck squamous cell carcinomas, three
major mechanisms responsible for inactivation of p16
gene have been determined. These mechanisms are
homozygous deletions, inactivation of mutation, and aber-
rant promoter methylation.[5] The frequency of absence of
p16 protein expression in head and neck squamous cell
carcinoma was found to be 74% (range: 55% to 90%) by
immunohistochemical staining method.[6] In the present
study, 17 patients (28%) were p16-positive, and 43
patients (72%) were p16-negative. These results are con-
sistent with the relevant literature.

Ralli et al. reported that there was no significant differ-
ence between p16-positive and p16-negative groups accord-
ing to age.[7] In the present study, we did not found any dif-
ference between groups with respect to age. Median age was
58 years in p16-negative group and 55 years in p16-positive
group. 

Smith et al. showed a statistically significant relation-
ship between p16 expression, alcohol consumption, and
tobacco use.[8] However, similar to our data, Lazarus et al.
reported that there was no statistically significant associa-
tion between p16 expression and tobacco use.[9] We found
that four patients (23%) were smokers in p16-positive
group, 27 patients (62%) were smokers in p16-negative
group in our study. We did not compare two groups for
alcohol consumption as the number of patients in groups
was low for statistical comparison.

The most common tumor site was oropharynx in 63
cases (84%), especially from tonsils and base of the
tongue. The highest incidence of p16 positivity was
observed in tonsil tumors. However, no remarkable rela-
tionship was noted between p16-positivity and tumor
site.[8] The most favorite site of the tumor was tongue in 23
patients in our study. There was no significant difference
between 2 groups in terms of tumor site.

Ralli et al. reported that p16 over expression was more
likely to occur in patients with higher histopathological
grades.[7] The present study showed that non-keratinizing
squamous cell carcinoma (NKSCC) is more likely to be in

p16-positive group and these results are similar with the
literature. Recent publications have demonstrated that
HPV-positive oropharyngeal cancers occur at late stages
(involvement of regional lymph nodes and distant metas-
tasis) than HPV-negative cancers.[10] In the present study,
contrary to the literature, we did not find any difference
between p16-positive and p16-negative groups for tumor
stage (early vs. late). In p16-positive group, 10 patients
(58%) were at early stage (T1 and T2) and 7 patients
(42%) were at late stage (T3 and T4); while in p16-nega-
tive group, 28 patients (65%) were at early stage and 15
patients (35%) were at late stage at the time of diagnosis.

Iyer et al. reported similar incidences for positivity of
margins, lymphovascular invasion, and extracapsular
spread in patients positive or negative for HPV.[11] In the
current study, we found that lymphovascular invasion was
present in 10 patients, perineural invasion was present in
14 patients, and both were present in five patients. We did
not find any difference between two groups.

Advanced OPSCC patients with a solitary HPV-16
infection were 3 times more likely to develop distant
metastases and were 2-3 times more likely to die earlier
compared with HPV-negative patients.[12] In the present
study, all patients with local recurrence were in p16-nega-
tive group. HPV-positive OC/OP cancers seem to be
more sensitive to chemo-radiotherapy than HPV-negative
tumors. This phenomenon is thought to result in
improvement of progression-free and overall survival
rates.[13] In contrast with the literature, our results on sur-
vival rate were not significant between p16-positive and
p16-negative groups.

Conclusion
Our results indicated that p16 positivity was associated with
tumor recurrence for patients with OC/OP-SCC and this
finding supports the predictive role of p16 positivity, partic-
ularly in surgically treated patients. 

Conflict of Interest: No conflicts declared.
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Özet: Çocukluk ça¤›nda konuflma ve dil gecikmesi: 
Geriye dönük dosya taramas› 

Amaç: Çocu¤un geliflim dönemine paralel bir flekilde dil geliflim saf-
halar›n› göstermemesi ya da konuflmas›n›n yafl›tlar›na göre geride kal-
mas› durumunda konuflma gecikmesi düflünülmelidir. Konuflma ge-
cikmesi bir tan›dan ziyade s›kl›kla çeflitli mental ve somatik hastal›kla-
r›n bir belirtisi olabilir. Bu çal›flmada konuflma gecikmesi flikayeti ile
çocuk psikiyatrisi poliklini¤ine baflvuran olgular›n sosyodemografik
özellikleri, psikiyatrik tan›lar› ve konuflma gecikmesinde rolü olan
faktörlerin incelenmesi amaçland›.

Yöntem: 1 Kas›m 2014 – 31 Ekim 2015 tarihleri aras›ndaki bir y›ll›k
dönemde Çocuk ve Ergen Ruh Sa¤l›¤› ve Hastal›klar› Poliklini¤ine
“konuflmama”, “konuflma gecikmesi”, “konuflmada gecikme”, “cümle
kuramama” flikayetleri ile baflvuran olgular›n dosyas› geriye dönük
olarak de¤erlendirildi. 

Bulgular: Toplam 127 olgunun %22.8’i k›z, %77.2’si erkek, olgular›n
ortalama yafl› 3.1±1.1 idi. Ortalama TV, tablet ve telefona maruziyet sü-
resi günde 5.3±3.4 saatti. Okul öncesi e¤itime, ilkokula ya da özel e¤iti-
me yaln›zca %14.1 olgu gidiyordu. Yafl›t iliflkileri sa¤layabilece¤i ortam-
larda %38.2 olgunun bulunmad›¤›, %3.1 olguda çift dillilik oldu¤u,
%23.6 olgunun aile öyküsünde geç konuflman›n oldu¤u ve %21.6’s›n›n
hiç anlaml› kelimesinin olmad›¤› saptand›. En s›k saptanan klinik bulgu-
nun geliflimsel konuflma gecikmesi (%28.18); en s›k saptanan psikiyatrik
tan›n›n ise yayg›n geliflimsel bozukluk (%23.64) oldu¤u tespit edildi.
Yayg›n geliflimsel bozukluk tan›s› olan olgular ile di¤er tüm olgular kar-
fl›laflt›r›ld›¤›nda TV ve di¤er görsel medya türlerine maruziyet aç›s›ndan
gruplar aralar›nda istatistiksel olarak anlaml› fark saptanmad› [t(55)=
1.58, p=0.12]. 

Sonuç: Konuflma gecikmesi flikayetinin alt›ndan farkl› tan›lar ç›kabil-
mektedir. Bu olgular›n erken dönemde multidisipliner olarak de¤er-
lendirilip olas› psikopatolojilerin saptanmas› ve uygun tedavi plan›n›n
oluflturulmas› için çocuk ve ergen ruh sa¤l›¤› ve hastal›klar› uzmanla-
r› taraf›ndan de¤erlendirilmesinin önemli olaca¤›n› vurgulamaktay›z. 

Anahtar sözcükler: Çocuk geliflimi bozukluklar›, yayg›n, dil yetene-
¤inde geliflim kusurlar›, çocuk psikiyatrisi, çocukluk ça¤›nda tan›s› ko-
nulan ak›l hastal›klar›, televizyon.

Abstract

Objective: Speech delay should be considered in a child in case of not
demonstrating the stages of language development in accordance with
general developmental period or compared to the peers. Speech delay
often may be a sign of a variety of mental and somatic diseases rather
than a diagnosis. In this study, we aimed to investigate the demograph-
ic characteristics, psychiatric diagnoses and factors that play a role in
speech delay in patients admitted to a child psychiatry outpatient clinic
with a complaint of speech delay. 

Methods: Medical records of the patients who were admitted to the
child and adolescent psychiatry outpatient clinic with complaints of
“not talking”, “speech delay”, “language delay”, “not forming a sen-
tence” between November 1, 2014 and October 31, 2015 were retro-
spectively evaluated. 

Results: Of a total of 127 cases, 22.8% were female and 77.2% were
male. The mean age was determined as 3.1±1.1. Average duration of
TV, tablet and smart phone exposure was 5.3±3.4 hours per day. Only
14.1% of cases were going to preschool education, primary school or
special education. It was found that 38.2% were not presence in an
environment where allows peer relationship; bilingualism history was
present in 3.1%; 23.6% had a family history of speech delay, and
21.6% of cases had no meaningful words. Developmental language
delay (28.18%) as a clinical finding and pervasive developmental dis-
orders (PDD) as a psychiatric disorder (23.64%) were the most fre-
quent diagnoses. There were no statistically significant differences
between PDD and other patients when compared in terms of TV and
other virtual media exposure duration [t(55)=1.58, p=0.12]. 

Conclusion: Different diagnoses lie under the complaint of speech
delay. We emphasize that it is important to evaluate these patients mul-
tidisciplinary and refer to child and adolescent mental health experts for
detection of probable psychopathology and establishing the appropri-
ate treatment plan at an early stage. 

Keywords: Child development disorders, pervasive, language devel-
opment disorders, child psychiatry, mental disorders diagnosed in
childhood, television. 
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Speech is a valid conventional communication method, an
action in which language is expressed with verbal symbols of
the language.[1] In parallel with the developmental stage of
the child, when he/she is unable to demonstrate phases of
language development when compared with his/her peers
we speak of speech delay. Detailed evaluation should be
performed if the baby (a) does not babble till the first 12
months after birth, (b) does not understand simple direc-
tions till 18 months of his/her life; (c) does not speak up to
2 years after birth; (d) does not construct sentences till 3
years of age, and (e) feels very hard to narrate simple stories
at 4–5 years of age.[2]

Speech delay can frequently be a manifestation of men-
tal and somatic diseases rather than a diagnosis. In children,
it is difficult to estimate the exact prevalence of speech delay
because of methodologic differences. In investigations per-
formed in preschool children, speech disorders have been
reported at an incidence of 3–15 percent.[3–6] In an incidence
study performed in the United States of America, speech
delay among children aged six years was indicated at 3.8%,
being 1.5-fold more frequently observed in male children.
However, comorbidities as speech disorder and speech
delay were reported in 1.3% of children.[7] In the literature,
mental retardation, hearing loss, language development
delay, verbal incoherency, autism spectrum disorder (OSD),
bilingualism, and deficiency of psychosocial stimuli have
frequently been held responsible for speech delay.[2]

Harrison et al. indicated that risk factors for speech and lan-
guage disorder among children aged between four and five
years include male gender, hearing loss, and having a more
reactive mood. On the other hand, stubborn and assertive
mood and good nature of the mother were reported as pro-
tective factors.[8] A study which investigated the impact of
exposures to virtual technologies (television, computer,
tablet, smart phone, etc.) on speech, and communication
skills during early childhood revealed the presence of a cor-
relation between speech delay and watching TV for more
than two hours in children aged one to three years.[9]

In the present study, we investigated the psychiatric
diagnosis associated with complaints of speech delay in chil-
dren and potential etiologies involved. 

Materials and Methods
Approval of the Adnan Menderes University Ethics
Committee of Non-invasive Interventions was obtained
for the study (2016/828). Hundred and twenty-seven chil-
dren who were referred to the Department of Mental
Health and Diseases of Children and Adolescents during

the time interval between November 1, 2014 and October
31, 2015 with the complaints of “inability to talk”, “speech
delay”, inability to form sentences” were retrospectively
evaluated. During evaluation process of the children, con-
sultation from a pediatric neurologist, ENT specialist, and
head and neck surgery was requested when other routine
possible causes of speech delay, and phonologic disorder
were suspected (hearing loss, lingual frenulum, cerebral
palsy, genetic diseases etc.). Psychiatric diagnoses were
made based on the diagnostic criteria of DSM-IV-TR
(Diagnostic and Statistical Manual of Mental Disorders,
4th ed.).[10] Sociodemographic data of the cases, factors
affecting speech delay, and distribution of psychiatric
diagnoses were analyzed. Variables investigated included
mean daily exposures to television, tablet, computer and
smartphone, spending time with peers, attendance to pre-
school education, bilingualism, and the number of siblings
at home.

Statistical analysis 

SPSS 17.00 software package for Windows (SPSS Inc.,
Chicago, IL, USA) was used for the analysis of data.[11]

Descriptive data were expressed as mean, standard devia-
tion, and percentage (%). Fitness for normal distribution
was evaluated using Kolmogorov-Smirnov test. Student t
test was used as a parametric test. For the comparison of
categorical variables chi-square test was used.

Results
Hundred and twenty-seven cases (female: n=29, 22.8%,
and male: n=98, 77.2%) were enrolled in the study. The
mean age of the cases was 3.1±1.1 (range: 1 to 7) years.
Mean ages of the girls and boys were 3.2±1.1 and 3.1±1.1
years, respectively. Mean age of girls and boys did not dif-
fer [t(125)=0.40, p=0.68]. The patients had an average of
1.1±0.9 siblings. Mean ages of the mothers and fathers
were 30.6±5.3 and 35.4±5.7 years, respectively. Analysis of
sociodemographic characteristics of the parents demon-
strated that mothers were primary school (31.7%), sec-
ondary school (17.5%), high school (24.6%), and universi-
ty (17.5%) graduates. However, fathers were primary
school (34.7%), secondary school (15.3%), high school
(27.4%), and university (21%) graduates. Most (80.3%) of
the mothers were jobless/housewives, while 91.3% of
fathers had a job. Parents of some (14.3%) patients’ were
consanguineously married.

Mean daily exposure time to TV, tablet and phone
which might be related to speech delay was estimated as
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5.3±3.4 hours. Only 14.1% of the cases had received pre-
school, primary or private education. Based on the data
obtained, 23.6% of the cases with speech delay had a fam-
ily history of speech delay, besides it was learned that
38.2% of the children had not engaged in activities where
they could develop a relationship with their peers.
Bilingualism was detected in 3.1% of the cases. 

It has been found that 21.6% of all cases (mean age
34.8±12 months) with speech delay could utter only mean-
ingless words, and diagnosis of pervasive developmental dis-
order (PDD) was established in 40.7% of the cases. The eti-
ology of speech delay was still being evaluated in 31.5%
(n=17) of the cases. Distribution of psychiatric diagnoses of
110 patients whose evaluation process was completed as fol-
lows: PDD, 23.64%; phonologic disorder, 10%, mental
retardation, 5.5%, and normal psychomotor development,
9.1% (Fig. 1). In addition, as clinical findings, developmen-
tal speech delay was found in 28.18% of the cases and defi-
cient stimuli in 16.36% of the cases. A statistically signifi-
cant difference was not detected between male and female
patients (p>0.05, chi-square test) (Fig. 2). A statistically sig-
nificant intergroup difference was not detected between
cases with pervasive developmental disorder and all other
cases as for television exposure [t(55)=1.58, p=0.12]. 

Fig. 2. Distortion of cases according to their diagnoses. *Developmental speech delay, lack of stimuli.

Fig. 1. Distribution of psychiatric diagnoses of the cases (%). *Language
development delay, lack of stimuli.
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Discussion
It has been known that mental diseases seen during child-
hood are more frequently observed in male children.[12] Uçar
et al. reported that 70.7% of the cases who presented with a
complaint of speech delay constituted of male children.[13]

Similarly, as reported in another study, most of the cases
presented to the outpatient clinics with complaints of
speech delay comprised of male patients.[14] Also in our
study, 77.2 % of the patients who presented with a com-
plaint of speech delay consisted of male, and 22.8% of them
comprised of female patients. Since general opinions and
beliefs which can be stated as “he/she speaks anyhow”,
“his/her father/uncle also had a speech delay” still prevail in
our country, parents may seek medical help at a later stage
when compared to developed countries. Thoughts favoring
spontaneous resolution of speech delay may decrease the
favorable effects of early treatment, and prolong the dura-
tion of treatment whereas mean ages of male, and female
children at admission were comparable in our study.

In a study, 5-year-old children were followed up for 6
months without treatment, and 6 months later speech
delay was still maintained in 54% of the cases,[15] while in
another study speech disorder was found to remain in 22%
of the cases at the end of 5 years of follow-up without
treatment.[16] These outcomes may be considered as
absolute indications of intervention. Besides in cases with
observed speech delay, the risk of encountering speech
disorders during school age also increases.[17,18] When cases
presenting with speech, and language development delay
were followed up for longer periods, and compared with
their peers without speech and language development
delay, the achievements of the first group were inferior to
the healthy group as for vocabulary and forming grammat-
ically correct sentences.[19,20] Speech delay encountered
during early childhood may manifest at low levels of aca-
demic performance later on.[21] Literature information
indicates that treatment of speech delay at an early stage
and raising awareness of early referral are important for
preventive mental health in the long-term.

Literature offers evidence indicating virtual exposure as
one of the causative factors playing a role delay in stages of
language and speech development. It has been reported that
speech delay is more frequently encountered in children
grown up by passing time with electronic media such as
watching television, chatting on the phone, surfing on
tablet, and internet because of limited time span they spent
for interactive communication with their peers and fami-
lies.[22] American Academy of Pediatrics does not recom-
mend television watching for children younger than two

years of age.[23] In a study performed by Akkufl et al. which
was based on feedbacks of the parents of the children aged
between 3, and 60 months, 21.2% of the children did not
watch TV, while 31% and 47.7% of the children watched
TV nearly 2 and more than 2 hours a day, respectively.
Among children aged less than 2 years for whom television
watching is more objectionable, daily television exposure
time was reportedly nearly 1.05 hours, while for children
aged 25–60 months it was approximately 2.9 hours. Besides,
it was learned in the same study that even during play hours
of more than half of the children, TVs were left open.[24] In
a study performed by Öztürk et al. with families of the chil-
dren aged 3–6 years, they reported more than 2 hours of tel-
evision exposure in nearly half of their children.[25] In various
studies performed in our country, weekly TV exposure
times were indicated to range between 12.5 and 16
hours.[26–28] In a study performed abroad, similar results were
reported.[29] However, in our study mean daily virtual expo-
sure time was found as 5.3±3.4 hours. When compared with
other studies, virtual exposure times were apparently 3–4-
times longer in our study. Since our study did not contain a
control group without speech delay, the impact of these data
obtained on speech delay cannot be interpreted precisely.
However, when compared with the rates reported in previ-
ous studies, detection of 3–4-fold longer exposure times is
important complementary information. In addition to unfa-
vorable effects of television, and virtual exposure, possibly
children are adversely affected by TV programs and series
not appropriately designed for them. It has been suggested
that adverse outcomes can be encountered more frequently
in line with longer periods of unfavorable virtual exposure.[30]

According to Piaget, maturation of the brain and cogni-
tive processes are maintained in direct proportion to the
individual’s adaptation ability to environmental condi-
tions.[31] When developmental stages of the children are
taken into consideration, children cannot evaluate stimuli
the same way as adults when they are exposed to TV or
other areas of media. Since they cannot clearly differentiate
fiction from fact, they are vulnerable to these adverse
effects.[32] Besides, commercials and fragments passing swift-
ly in front of their eyes may encourage the children making
rapid changes between images. Consequently, the children
can not elaborate these images, and they form inaccurate,
risky, and unstructured schematizations. Besides, their
attention spans may not gain continuity, and their integrity
may be broken in pieces. In all these times, the child will not
be able to attach meaning to TV programs, and consequent-
ly, he/she cannot create something new, and surrender com-
pletely to TV programs. Therefore, the children will not
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associate the things they have seen on TV with the real
world, and remain in a passive mood.[33] False models, which
adversely affect children who are vulnerable to these expo-
sures, make them build their development on an unhealthy
basis and constitute an open risk for a healthy adulthood in
the forthcoming years.[34] Literature reviews have revealed
that uncontrolled periods of TV watching in small children
result in a risk for TV dependency when they reach school
age. In addition, passing the stage of play which is one of the
most important developmental stages of the childhood, in
front of TV or using electronic instruments for longer peri-
ods of time increases the risk of encountering developmen-
tal delays in the years to come. These exposures increase the
rate of observing adversities in personal and social commu-
nication-language skills.[23,26] In the light of all this informa-
tion, we think that 3–4-fold longer exposure to TV, and vir-
tual media during the preschool period is a matter of con-
cern regarding the mental health of these cases during child-
hood and adolescence. 

According to 2014–2015 data of The Turkish Statistical
Institute, the rate of schooling in all over Turkey among
children aged 3–5 years was 33%, while in Ayd›n province it
was reported as nearly 40 percent.[35] Only 14.1% of the
cases included in our study received preschool and/or pri-
vate education which was nearly 3-fold below of the gener-
al statistical rates. Implementation of preschool education
during early childhood is thought to exert favorable effects
on the language and social development of the children. In
our cases, schooling rate below our average provincial edu-
cation level, limited play grounds or other recreational areas
(only 38.2%) where the children can actively engage in
interaction with their peers (38.2%) result in a vicious circle
of virtual exposure. 

Familial factors are thought to play important roles in
speech delay. Tomblin et al. reported a 21% increase in
the risk of the first-degree relatives.[36] Also in our study, in
compliance with the literature in 23.6% of the cases pre-
sented with speech delay, relevant familial history was
detected.

When literature data were reviewed, bilingualism was
also found among causes of speech delay. In 3.1% of our
study population, bilingualism was detected. In house-
holds where two languages are spoken simultaneously, the
delay may occur in speaking two languages.[1] It has been
suggested that bilingual children can use both languages
effectively generally when they reach to 5 years of age.[37,38]

We could not encounter any descriptive study in the lit-
erature which analyzed distribution of psychiatric diagnoses,
sociodemographic characteristics, and virtual (TV) exposure

in children with speech delay in children in our country.
Therefore, this study is the first of its kind. Only 23.64% of
the cases included in our study were diagnosed as PDD. In a
study performed by Ak›n Sar›, the authors indicated that
8.5% of the cases referred to the outpatient clinics of pedi-
atric psychiatry because of speech delay was diagnosed as
“not otherwise specified-Pervasive Developmental Disorder
and Autism”.[39] We think that higher rates in our region
stemmed from the evaluation of the cases in a tertiary health-
care center. On the other hand, within the concept of Project
of Early Diagnosis of Autism implemented by Ministry of
Health, Directorate of Public Health in the Ayd›n Province,
the awareness of primary care physicians has been raised
about speech delay which might have an impact on families'
referrals to our outpatient clinic.[40] Since only 9.1% of the
patients presented with speech delay, and language develop-
ment delay was detected in 28.18% of them, earlier diagno-
sis of underlying causes conveys importance.

Conclusion
In conclusion, different diagnoses can cause a complaint of
speech delay. We emphasize that it is important to evaluate
these cases by a multidisciplinary team including pediatric
and adolescent psychiatrists at an early stage, so as to identi-
fy potential psychopathologies and formulate an appropriate
treatment plan. 

Conflict of Interest: No conflicts declared.
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Özet: Sitolojik tan›s› “önemi belirlenememifl” ve
“malignite kuflkusu” olan tiroid nodüllerinde 
nötrofil-lenfosit ve trombosit-lenfosit oranlar›n›n
prediktif rolü 

Amaç: Önemi belirlenememifl tan›s› alan ve hematolojik enflamatuar
parametreleri malignite kuflkusu tafl›yan tiroid hastalar›n›n sitolojik
tan›s›nda tam kan say›m› (TKS) parametrelerinin prediktif rolünü de-
¤erlendirmek.

Yöntem: Total tiroidektomi geçirmifl 127 hastan›n preoperatif
TKS’leri retrospektif olarak de¤erlendirildi. ‹nce i¤ne aspirasyon si-
tolojisinde hastalar›n 52’si önemi belirlenememifl (ÖB, Grup 1) ve
75’i malignite kuflkusu (MK, Grup 2) olarak tan›mland›. Her iki
grup, tiroidektomi numunesinin histopatolojik tan›s›na göre benign
ve malign alt gruplara ayr›ld›. Her bir grupta preoperatif hematolo-
jik parametreler (lökosit, nötrofil, lenfosit, trombosit, nötrofil/lenfo-
sit oran› ‘NLO’, trombosit /lenfosit oran› ‘TLO’) malignite, tümör
büyüklü¤ü, evresi ve kanserin çok merkezli olmas› aç›s›ndan karfl›lafl-
t›r›ld›. 

Bulgular: ‹statistiksel analiz benign ve malign gruplarda hematolojik
parametrelerin karfl›laflt›rmas›nda önemli bir farkl›l›k olmad›¤›n› gös-
terdi. 

Sonuç: Çal›flmam›z maligniteyi öngörmede NLO ve TLO’nun sito-
lojik ÖB ve MK tan›s›nda herhangi bir rolünün olmad›¤›n› göstermifl-
tir. Hematolojik parametreler tümör büyüklü¤ü, çok merkezlilik ve
santral lenf nodülü metastaz› ile de korele de¤ildir. 

Anahtar sözcükler: Nötrofil-lenfosit oran›, trombosit-lenfosit ora-
n›, tiroit, ince i¤ne aspirasyon biyopsisi, belirlenememifl önem, malig-
nite kuflkusu.

Abstract

Objective: To evaluate the predictive role of complete blood count
(CBC) parameters in thyroid cytological diagnosis in patients with the
diagnosis of undetermined significance (AUS) and suspicious for malig-
nancy (SM) in hematological inflammatory parameters. 

Methods: The preoperative CBC of 127 patients who underwent total
thyroidectomy were retrospectively evaluated. While 52 patients were
defined as AUS (Group 1), 75 patients were defined as SM (Group 2)
in thyroid fine-needle aspiration cytology. Both groups were divided
into benign and malignant sub-groups according to histopathological
diagnosis of thyroidectomy specimens. In each group, the preoperative
hematologic parameters (leukocyte, neutrophil, lymphocyte, platelet,
neutrophil/lymphocyte ratio ‘NLR’, platelet/lymphocyte ratio, ‘PLR’)
were compared with respect to malignancy, tumor size, stage and mul-
ticentericity of cancer. 

Results: The statistical analysis showed that there was no significant
difference in comparison of hematological parameters in benign and
malignant groups. 

Conclusion: Our study showed that there was no role of NLR and
PLR in the cytological diagnosis of AUS and SM to predict malignan-
cy. There was also no correlation of hematological parameters to tumor
size, multicentricity, and central lymph node metastasis. 

Keywords: Neutrophil-lymphocyte ratio, platelet-lymphocyte ratio,
thyroid, fine-needle aspiration biopsy, undetermined significance,
suspicious for malignancy. 
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Thyroid cancer is the most common malignancy of the
endocrine system, and the incidence of thyroid cancer is
increasing more rapidly than any other cancer.[1,2] Over the
past few decades, there has been a dramatic increase world-
wide in the number of people diagnosed with thyroid cancer
and died of the disease.[2] This rise is attributable to the
improved detection methods due to more sensitive diagnos-
tic procedures. Most patients with thyroid cancer do not
have any symptoms; typically, they present with a thyroid
nodule discovered incidentally during a routine physical
examination or on an imaging testing. The thyroid nodule
refers to an abnormal growth of thyroid cells that forms a
lump within the thyroid gland and majority of thyroid nod-
ules are benign.[3] In the adult population, the incidence of
thyroid nodules is 19–67% by high-resolution ultrasound
examination. The incidence is relatively higher in women
and the elderly, but just 5–15% of the nodules contain thy-
roid cancer.[4]

Fine-needle aspiration (FNA), as being the gold standard
diagnostic method, can rule out cancer. Therefore, the use of
FNA for cytopathologic evaluation helps to avoid unneces-
sary surgery. According to the result of FNA, 60–70% of thy-
roid nodules are benign, 4–10% are malignant. However,
20–30% of FNA are reported as “atypia of undetermined sig-
nificance” (AUS), “suspicious for malignancy” (SM) or “non-
diagnostic”. For an accurate diagnosis, surgery is performed
in 80% of these group of nodules and just 6–30% came out
as malignant.[3] The group of FNA with the diagnosis of fol-
licular neoplasm usually undergo a surgical procedure. 

In the “suspicious” group of cytological diagnosis, fur-
ther differentiating factors are needed. Various molecular
markers have been examined to improve the sensitivity and
specificity of FNA cytology, and some of them are being
used as test panels in the clinical practice.[5,6] The neu-
trophil–lymphocyte ratio (NLR) and platelet-lymphocyte
ratio (PLR) which are known markers of the systemic
inflammatory response, have been associated with progres-
sion and survival in most cancers.[7,8] Therefore, we evaluat-
ed retrospectively the laboratory tests of our patients who
underwent thyroid surgery. Preoperative complete blood
counts values were used to predict malignancy rate of thy-
roid nodules defined as AUS or SM in FNA cytology. 

Materials and Methods
The study protocol was approved by our Institutional
Review Board. We performed a retrospective analysis,
enrolling the preoperative documents of patients who
underwent total thyroidectomy with the cytological diag-
nosis of AUS or SM between January 2010 and June 2014. 

We evaluated preoperative hematological parameters;
leukocyte, neutrophil, lymphocyte, platelet counts, and NLR
and PLR values. The patients were divided into two groups;
AUS patients as Group 1, SM patients as Group 2. Groups 1
and 2 were also divided into benign and malignant subgroups
on postoperative pathological results. We also analyzed if the
size of the tumor, multi-centricity, lymph node metastasis
were correlated to NLR and PLR. Leukocytosis or throm-
bocytosis was not included in the analysis.

Other exclusion criteria were the presence of hemato-
logic disorders, any kinds of infectious disease, patients
with elevated thyroid antibodies or impaired thyroid func-
tion tests, recurrent disease, previous or accompanying
other malignancies.

Statistical analysis 

Data analysis was performed using SPSS 19.0 (SPSS Inc.,
Chicago, IL, USA) statistical package software. For the
evaluation of study data, Pearson’s chi-square, Fisher χ2 or
Yates χ2 tests were used along with descriptive statistical
methods (frequency, percentage, mean, standard deviation).
The suitability of the normal distribution of the data was
evaluated with Kolmogorov-Smirnov test. Independent
samples t-test and one-way ANOVA were used for evalua-
tion of quantitative data with a normal distribution. For the
data that were not normally distributed Mann-Whitney U
test and Kruskal-Wallis test were used. The p-value <0.05
was regarded as statistically significant.

Results
A total of 127 (F/M: 107/20) patients were enrolled in the
study. The overall mean age was 47.17 years, and there was
no statistical difference in mean ages of sexes. Fifty-two (F/M:
41/11) patients with the diagnosis of AUS and 75 (F/M: 66/9)
patients with the diagnosis of SM were derived from the data-
base. The postoperative histopathological examination of 60
patients was diagnosed as benign goiter, 37 patients with
micropapillary carcinoma (PMTC) and 30 patients with pap-
illary thyroid carcinoma (PTC). There was no correlation
between the sex and the possibility of malignancy.

There were no statistical differences in the preopera-
tive values of NLR and PLR in predicting malignancy
(Table 1). When we analyzed the tumor size, there was no
significant correlation found relevant to PMTC and PTC
groups (Table 1). The data in Tables 2 and 3 show that no
statistical differences were found when comparing NLR
and PLR to stage, multicentricity of cancer and central
lymph node metastases.
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In Group 1, 52 (female/male: 41/11) patients with the
diagnosis of AUS were identified from the database. The
mean age was 50.5±14.4 years and there was no statistical
difference in mean age between sexes. There was no sig-
nificant correlation of the hematological parameters to
malignancy and tumor size (Table 4). Due to the low
numbers in sub-groups, it was not possible to compare
NLR and PLR to stage and multicentricity of cancer.

In Group 2, we evaluated 75 (female/male: 66/9) patients
with the diagnosis of SM-derived from the database. The
mean age was 44.8±12.3 years, and there was no statistical
difference in age between sexes. No correlation was found
between sex and the possibility of malignancy. There was no
statistical difference in the preoperative hematological
parameters between the benign and malignant groups.
According to tumor size, there was no significant difference
of the hematologic parameters as well (Table 5). Stage of
cancer, lymph node metastasis, and multicentricity analysis
were not done due to low numbers in the sub-groups. 

Discussion
After an association between cancer and inflammation has
been discovered, markers of the systemic inflammatory

response have been used to predict relapse and survival in
patients with various cancers.[9,10] Chronic irritation such as
exposure to smoking and subsequent inflammation may
predispose to cancer.[11] Chronic infection with hepatitis
viruses causing carcinoma is a well-known fact. The
inflammatory component is present in the microenviron-
ment of tumors due to both cytokines being released from
either tumor or the host immune system.[12] The resulting
production of free radicals such as reactive oxygen inter-
mediates and reactive nitrogen intermediates lead to
oxidative damage and DNA mutations.[12] Cancer-related
inflammation causes suppression of antitumor immunity

Parameters Benign Malignant p1 PMTC PTC p2

(n=60) (n=67) (n=19) (n=48)

Wbc 8±2.3 8±2.3 0.7 7.7±2.2 8.1±2.4 0.8

Neu 5±2.2 5±4.5 0.9 4.7±1.7 5.1±2.3 0.9

Lym 2.2±0.9 2.02±0.7 0.7 2.2±1.4 2.1±0.6 0.7

NLR 2.6±2.2 2.6±2.33 0.3 2.4±1.5 2.7±2.6 0.7

Plt 258.2±57.7 254.3±59.4 0.4 256.2±70 247.9±58.3 0.6

PLR 130.9±52.5 124.5±45.5 0.4 127.3±41.7 123.4±47.2 0.6

p1: comparison of the hematologic parameters of benign group with malignant group’ (Mann-Whitney U test), p2: comparison of the hematologic parameters between
benign, PMTC and PTC groups (Kruskal-Wallis test)

Table 1. The comparison of hematological parameters in benign and malignant groups including PMTC and PTC in all patients. 

All groups Stage 1 (n=53) Stage 2–4 (n=9) p

Wbc 7.9±2.3 8.3±2.7 0.7

Neu 5.0±2.2 5.1±2.1 0.9

Lym 2.1±0.7 2.3±0.7 0.5

NLR 2.7±2.6 2.2±1.1 0.6

Plt 250.6±60.9 248.1±67.2 0.8

PLR 127±46.3 112.5±36.5 0.3

Table 2. Distributions of hematological parameters of malignant group
by stage (Mann-Whitney test).

Unifocal disease Multifocal disease p Lymph node metastases
(n=52) (n=9) Negative (n=12) Positive (n=5) p

Wbc 81±2.4 7.7±2.1 0.6 8.6±2.6 8.7±1.8 0.2

Neu 5.1±2.3 4.5±1,1 0.6 5.1±2.31 5.3±1.6 0.6

Lym 2.1±0.7 2.3 ±1.2 0.9 2.5±1 2.3±0.4 0.9

NLR 2.7±2.6 2.1±0.7 0.8 2.2±1 2.2±0.7 0.6

Plt 253.8±61.92 221.7±58.7 0.1 252±62.6 261.8±26.7 0.7

PLR 128.6±48.6 102.8±46.8 0.2 110.7±43 113.2±20.7 0.5

Table 3. Distributions of hematological parameters of malignant group by multicentricity and lymph node metastases (Mann-Whitney test).
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by recruiting T cells and activating chemokines, which
results in tumor growth and metastasis.[13]

The mechanism of interaction between cancer and neu-
tro¬philia and leukocytosis remains unclear; however,
experimental data indicates that activated neutrophils may
directly and indirectly stimulate tumor growth.[14] Also, low
lymphocyte counts have been associated with generalized
suppression of the immune systems of patients with can-
cer.[15] Impaired or ineffective innate cellular immunity
against malignancy causes lymphopenia. Therefore, NLR
elevation which facilitates tumor growth due to the imbal-
anced inflammatory state can be used as a possible indicator
of underlying malignancy in benign neoplastic tumors.[15]

NLR is an indicative of the balance between pro-tumoral
inflammatory state and anti-tumoral immune state.

The combination of neutrophil lymphocyte ratio and
platelet-lymphocyte ratio (CNP) was accounted for a pre-
dictor of postoperative survival in patients with esophageal
squamous cell carcinoma, and CNP was associated with
tumor length, depth of invasion and nodal metastasis.[13] In
patients with nasopharyngeal carcinoma, NLR was signif-
icantly associated with overall survival and progression-
free survival.[16] Hemoglobin, NLR and platelet count in

patients with nasopharyngeal carcinoma are found useful
to predict long-term mortality.[17] Another study suggests
that high pretreatment NLR is significantly associated
with poor disease-specific survival in oral cancer patients
undergoing preoperative chemoradiotherapy.[18]

The results of studies suggested that high NLR was a
negative indicator for breast cancer.[19] In the retrospective
analysis of two hundred eighty-one colorectal cancer
patients, high pre-treatment NLR was found to predict a
shorter survival.[20] Higher PLR was also associated with
higher mortality in breast cancer patients.[21] In another
study, the preoperative value of PLR was a significant
independent prognostic marker in patients with resected
pancreatic adenocarcinoma.[22]

NLRs were found to be elevated in patients with PMTC
and PTC in a pilot study.[13] In another study, although
there was no difference in NLR between patients having
benign and malignant thyroid nodules, larger tumor size
had the higher NLR tertile.[23] However, in our study, the
preoperative values of NLR or PLRs had no predictive role
in malignancy status or size of tumors. Further studies with
larger groups are needed to confirm these results.

Group 1 Benign Malignant p1 PMTC PTC p2

(n=30) (n=22) (n=13) (n=9)

Wbc 8.3±2.8 7.5±2.3 0.3 7.6±2.6 7.4±1.9 0.9

Neu 5.4±2.8 4.8±2.5 0.4 4.9±3.0 4.6±1.5 0.6

Lym 2.1±0.9 2.0±0.6 0.7 2.1±0.7 2.0±0.4 0.8

NLR 3.1±2.8 2.9±3.6 0.8 3.4±4.6 2.2±0.6 0.5

Plt 253.7±64.5 237.3±64.4 0.3 244.5±74.9 226.8±47.6 0.9

PLR 139.3±51.1 125.4±51.2 0.3 133.6±63.1 113.6±25.4 0.7

p1: comparison of the hematologic parameters of benign group and malignant groups’ (Mann-Whitney U test), p2: comparison of the hematologic parameters between
benign, PMTC and PTC groups (Kruskal-Wallis test)

Table 4. The comparison of hematological parameters with respect to tumor size in Group 1. 

Group 2 Malign Benign p1 PMTC PTC p2

(n=45) (n=30) (n=24) (n=21)

Wbc 8.3±2.4 7.6±2.3 0.2 8.0±2.2 8.7±2.7 0.6

Neu 5.2±2.1 4.6±1.7 0.2 4.9±1.8 5.5±2.5 0.6

Lym 2.3±0.9 2.5±0.9 0.3 2.3±1.0 2.3±0.7 0.9

NLR 2.5±1.5 2.1±1.5 0.2 2.5±1.7 2.5±1.4 0.9

Plt 256.6±59.4 262.9±50.8 0.6 261.7±67.6 253.3±50.2 0.7

PLR 124.1±43.1 122.6±53.5 0.8 130.4±48.2 118.1±37.9 0.5

p1: comparison of the hematologic parameters of benign group to malignant group (Mann-Whitney U test), p2: comparison of the hematologic parameters between benign,
PMTC and PTC groups (Kruskal-Wallis Test)

Table 5. The comparison of hematological parameters with respect to tumor size in Group 2. 
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One of our study’s limitations was that we did not ana-
lyze the postoperative values of hematologic parameters and
did not compare them with preoperative ones. Our aim was
to explore a cost-effective preoperative test for a more accu-
rate diagnosis of a thyroid nodule with a cytological diagno-
sis of AUS or SM. Thyroid cancer still has unsolved myster-
ies and secrets. Although FNA of a thyroid nodule is the
gold standard test for the preoperative assessment, molecu-
lar markers or modern imaging techniques are needed to
improve thyroid nodule diagnosis and distinguish benign
from malignancy to avoid unnecessary surgery.

As a conclusion, we consider that preoperative NLRs
and PLRs in AUS and SM groups can not be considered as
a predictive diagnostic marker of malignancy. However, fur-
ther studies with larger groups may reveal different results. 

Conflict of Interest: No conflicts declared.
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Nasal polyposis is a result of inflammation, but its patho-
genesis is not completely understood. Nasal polyposis is
not a unique disease that appears by a single stimuli.[1] It is
estimated that symptomatic nasal polyposis is seen in
1–2% of Europe’s population.[2] Nasal polyps were seen in
3.6% of patients with chronic rhinitis and in 4.8% of
patients with asthma.[3] Nasal polyps occurred much more

frequently in patients with chronic rhinitis or pansinusitis.
Asthma incidence is also high in patients with nasal poly-
posis. Almost 20–50% of patients with nasal polyposis suf-
fers from bronchial asthma and 20–40% of patients with
bronchial asthma develops nasal polyps.[4] Mucosal edema
is the primary pathology in the formation of nasal polyps.
Nasal polyps are found in 1–4% of the population. They
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Özet: Nazal polipozisi olan hastalar›n trombosit
da¤›l›m aral›¤› (TDA) verileri: Klinik ciddiyet 
aç›s›ndan önemli mi? 

Amaç: Bu çal›flman›n amac› yüksek trombosit da¤›l›m aral›¤› (TDA)
düzeylerinin nazal polipler ile korele olup olmad›¤›n› araflt›rmakt›.

Yöntem: Nazal polipozis için endoskopik sinüs cerrahisi geçirmifl 99
hastada retrospektif çal›flma yap›ld›. Hastalar›n rutin preoperatif he-
mogramlar›n›n verileri topland›. Çal›flma grubu, yafl ve cinsiyet aç›-
s›ndan efllefltirilmifl 150 sa¤l›kl› kifliden oluflan kontrol grubu ile kar-
fl›laflt›r›ld›. ‹ki grubun sonuçlar›n› karfl›laflt›rmak için Mann-Whitney
U testi kullan›ld›. 

Bulgular: Çal›flma ve kontrol gruplar›n›n TDA düzeyleri s›ras›yla
14.49±2.08 ve 13.76±2.14 idi. Çal›flma grubunun TDA düzeyleri kon-
trol grubundan daha yüksek olup bu farkl›l›k istatistiksel aç›dan anlam-
l› idi (p<0.05). 

Sonuç: Nazal polipozisi olan hastalarda TDA düzeylerinde yükselme
tan›sal de¤er aç›s›ndan araflt›r›lmal›d›r ve nazal polipozisi olan hasta-
larda TDA’daki yükselme tan›sal de¤erlendirme için kullan›labilir. 

Anahtar sözcükler: Trombosit da¤›l›m aral›¤›, nazal polipozis, enf-
lamasyon.

Abstract

Objective: The purpose of the present study was to investigate whether
high platelet distribution width (PDW) levels correlated with nasal
polyps or not. 

Methods: The study was performed retrospectively in 99 patients who
underwent endoscopic sinus surgery for nasal polyposis. Data were col-
lected from the routine preoperative hemograms of the patients. The
study group was compared with an age- and sex-matched control group
including 150 healthy subjects. The Mann-Whitney U test was used to
compare the results of the two groups. 

Results: The PDW level for the study group was 14.49±2.08, while for
the control group it was 13.76±2.14. The PDW levels of the study group
were higher than those of the control group, and this difference was sta-
tistically significant (p<0.05). 

Conclusion: The rise of the PDW levels in patients with nasal polyposis
should be investigated for the diagnostic value, and the rise of PDW levels
in patients with nasal polyposis may be used for its diagnostic evaluation. 

Keywords: Platelet distribution width, nasal polyposis, inflamma-
tion. 
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are more frequently seen in patients with asthma, aspirin
hypersensitivity, and cystic fibrosis.[5] Nasal congestion,
nasal flow, impaired sense of smell, and sneezing are the
main complaints of patients. Endoscopic examination and
computed tomography are used in the diagnosis of nasal
polyps.[6]

Inflammation has an important role in the formation of
nasal polyps. Studies performed in patients with nasal
polyps found high levels of interleukin-2, -4, -5, -8, -10, -
12, interferon-gamma, tumor necrosis factor-alpha, and -
beta in the nasal secretions.[7] Activated eosinophils are
involved in the formation of nasal polyps.[8] It was also deter-
mined that in nasal polyp tissue, eosinophils survive longer
than normal tissue.[9,10] It is known that platelets play a key
role in tissue repair and hemostasis. 

In studies performed recently, platelets had determinant
functions in the inflammation process. A study performed
on lungs of allergen-sensitized mice showed that platelets
play a part in the collection of eosinophils and have a role in
inflammation development.[11] Furthermore, increased
CD40L expression was shown in the activated platelets and
CD40L had a role in platelet activation and directly stimu-
lated endothelium inflammation.[12] After understanding the
role of platelets in inflammatory processes, studies investi-
gating the parameters that show platelet activation in cer-
tain diseases have increased. In most of these studies, the
number of platelets in patients is significantly different from
those in controls regarding mean platelet volume (MPV)
and platelet distribution width (PDW) levels. PDW is a
parameter that indicates the platelet activity and is included
in routine hematological tests. The increase in the level of
PDW means an increase in circulating platelets of different
sizes, which indicates oscillation of young and more portly
inflammatory and metabolically more active platelets from
the marrow to the blood. On the other hand, a low PDW
level means platelets in circulation have sizes closer to each
other, indicating that they are metabolically and inflamma-
tory less active and older platelets.[11] PDW gives informa-
tion about the inflammatory processes of some diseases.[13,14]

In the present study, we examined the relation between
nasal polyps and PDW retrospectively in 99 patients who
underwent endoscopic sinus surgery for nasal polyposis.
The measurement of PDW is very easy and practical for
several minutes with the result of CBC parameters of the
autoanalyzer. Thus, the rise of platelet PDW levels in
patients with nasal polyposis may be used for its diagnostic
evaluation. 

Materials and Methods
Our study was conducted between December 2009 and
March 2015 with 99 patients who applied to the ENT out-
patient clinic because of nasal polyposis and who under-
went endoscopic sinus surgery the results of the patient
group were compared with those of a control group (150)
that was similar in age, sex, and the number of patients.
Hemogram (CBC) results from the autoanalyzer (ABX
Micros; HORIBA Ltd., Kyoto, Japan) were investigated,
retrospectively. Patient files were analyzed from the
archives of the hospital computer automation program
and data on white blood cell (WBC) count, red blood cell
(RBC) count, hemoglobin (Hb), hematocrit (Hct),
platelets (PLT), MPV and PDW were obtained and com-
pared with those of the control group. Approval for the
study was granted by the hospital ethics committee (no.
21.03.2016/20). Patients with chronic inflammatory dis-
eases, acute infection, and diabetes mellitus patients with
hypertension history were excluded from the study. 

Data were analyzed using SPSS for Windows (Version
21.0; SPSS Inc., Chicago, IL, USA). In this study, non-
parametric statistical tests were preferred because of
abnormal distribution. Chi-square test was used for com-
parison of categorical variables. For quantitative variables,
the Mann-Whitney U and Spearman correlation tests
were used. p<0.05 was considered significant.

Results
There were 99 patients in the study group, and 64 of them
(64.6%) were male and 35 (35.4%) were female. The
youngest patient was 20 years old and the oldest wad 86
years old. The mean age of the study group was
44.41±13.74 years, where it was 45.87±14.49 years for
male patients and 41.74±11.98 years for female patients.

The control group consisted of 150 subjects, and 81 of
them (54%) were male and 69 (46%) of them were female.
The mean age of male subjects in the control group was
41.81±14.01 years, and the mean age of female subjects in
the control group was 42.34±17.34 years. 

Age and sex ratios were not significantly different
between the study group and the control group (p>0.005);
and WBC, RBC, Hb, Hct, PLT, and MPV levels were not
significantly different either (p>0. 005). The PDW level
for the study group was 14.35±2.04, while it was
13.73±2.01 for the control group. This difference was signif-
icant (p<0.05; Table 1)
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According to the correlation test in the study group, we
found a weak, positive, directional, and meaningful relation-
ship (r=3) between PDW and MPV variables and this
means that the high PDW level patients also have high
MPV levels (p<0.05; Fig. 1). 

The mean PDW level of the 99 patients in the study
group was 14.49, and the mean PDW level of the 150
patients in the control group was 13.76. 

Discussion
This study was the first of its kind in the literature conduct-
ed in patients with nasal polyposis. We compared the
venous blood PDW levels of patients with nasal polyposis
and those of normal individuals. We found that the mean
PDW values of the study group were significantly higher
than the control group. 

The pathophysiology of nasal polyps is not fully under-
stood, but it is believed that it is a multifactorial disease.[15]

Moreover, on the nasal polyp tissue, several inflammatory
molecules are shown. Many studies in the literature report
that the inflammation occurring in the nasal polyp tissue
depends on eosinophils and inflammatory products.[16]

Among these, PDW and MPV are more reliable because
they are not affected by some medications and pathologi-
cal situations in the period between drawing the blood
sample and investigating it. However, some new parame-
ters, like PDW for example, have rarely been investigated,
while MPV is frequently studied.[17,18] MPV and PDW are
the parameters used for platelet size and the degree of dif-
ferences in the size of platelets.[19] Our studies showed that
there is a rise in biochemical mediators and free radicals in
patients who have nasal polyps. In several studies, it was
shown that the biochemical mediators and free radicals
increased in patients with nasal polyposis.[20–22]

In recent studies, PDW has been found to be associat-
ed with several clinical conditions. In a study by Celikbilek
et al., the platelet count, MPV, and PDW levels of 45
patients with benign paroxysmal positional vertigo
(BPPV) were compared with a control group and all
parameters were found statistically high in the BPPV
group (p<0.05).[23]

In a study by Mirkavili et al., the PDW levels of 108
patients with sudden sensorineural hearing loss were
investigated in a case-controlled prospective study and
compared with a healthy control group; no statistically
significant difference was found between the patient group
and the control group, but a relationship between the rise

in PDW levels and the severity of hearing loss was estab-
lished.[24] In a study by Kurt et al., 98 OSAS patients were
divided into 4 groups from mild to severe according to
their apnea/hypopnea index; the PDW levels of the severe
OSAS patients were found statistically higher than those
of the other three groups, and it was thought that PDW
could be an indicator of the severity of the disease.[25]

Jindal et al. designed a study of 75 diabetic patients, 50
of which had one or more than one microvascular compli-
cations; this study group was compared with a control
group including 50 sex- and age-matched healthy individ-
uals and the PDW levels were different from the control
group. In the diabetic group, the PDW levels were higher
in patients with microvascular complications.[26]

Fig. 1. The correlation between the MPV and PDW variables in the study
group.

Study group Control group p
(n=99) mean (n= 150) mean value*

Age (years) 44.41±13.74 42.06±15.58 0.077

Sex, F/M, n (%) 35 (35.4%) / 69 (46.0%) / 0.096
64 (64.6%) 81(54.0%)

WBC (/μL) 8.46±4.52 7.60±2.27 0.081

RBC (106/μL) 4.85±0.63 4.78±0.52 0.157

Hb (g/dL) 13.33±1.92 13.09±2.03 0.272

Hct (%) 41.25±5.62 40.95±4.91 0.383

PLT (K/mm3) 242.95±54.86 238.14±64.99 0.295

MPV (fL) 8.03±0.68 8.10±1.05 0.903

PDW (fL) 14.49±2.08 13.76±2.14 0.022

COME: chronic otitis media with effusion; F: female; Hb: hemoglobin; Hct: hemat-
ocrit; M: male; MPV: mean platelet volume; PLT: platelets; PDW: platelet distribution
width; RBC: red blood cell count; WBC: white blood cell count. ±: Standard devia-
tion. *Statistical analysis was performed with the Mann-Whitney U test. 

Table 1. Study parameters in patients with nasal polyposis.
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In a study by Topal et al.[27] conducted on 128 pre-
school patients with allergic eczema, their PDW levels
were lower than those in the control group, but the MPV
levels were higher. In a study by Chandrashekar et al.[28]

carried out with 45 patients with chronic urticaria, both
the MPV and PDW levels were significantly higher in the
study group than they were in the control group and there
was a correlation between the increase in disease severity
and the increase in MPV and PDW levels. Patients with
high PDW value in our study group also had high MPV
values (p<0.05). The results of these studies are in agree-
ment with our results. 

Conclusions
The contribution of mediators released from the platelets to
allergic inflammations is well known. In our study, the
PDW as a parameter which indicates an increase in the
number of metabolic and inflammatory active young
platelets in circulation was significantly higher in patients
with nasal polyps than in the control group. The measure-
ment of PDW is very easy and practical for several minutes
in CBC parameters of auto analyzer result. Thus, the rise of
platelet PDW levels in patients with nasal polyposis may be
used for its diagnostic value, and additional controlled stud-
ies are required to explain the role of PDW in the severity
of nasal polyposis. 
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Özet: Komfo Anokye E¤itim Hastanesi'ndeki çocuklarda
sinüzite ba¤l› orbital komplikasyonlar 

Amaç: Çal›flman›n amac› Gana, Kumasi’de bulunan Komfo Anokye
E¤itim Hastanesi'ndeki çocuklarda sinüzite ba¤l› orbital komplikasy-
onlar›n patern ve insidanslar›n› de¤erlendirmektir. 

Yöntem: Hastal›¤›n de¤iflik evre ve formlar›n›n patern ve insidansla-
r›n› de¤erlendirmek için befl y›ll›k dönemde 1627 çocuk aras›nda si-
nüzit sonucu de¤iflik orbital komplikasyonlarla gelmifl 2 ila 14 yaflla-
r›nda 92 çocuk de¤erlendirilmifltir. 

Bulgular: De¤erlendirilen 1627 çocuktan 92’sinde (%5.7) orbital
komplikasyonlar mevcuttu. Komplikasyon olanlar aras›nda %52.2’si
orbital selülit, %22.8’i subperiostal apse, %14.1’i periorbital selülit,
%8.7’si orbital apse, %2.2’si kavernöz sinüs trombozuyla gelmiflti. 

Sonuç: Sinojenik orbital komplikasyonlar›n düflük insidans›na ra¤-
men bu çal›flma çocuklarda sinüzit nedeniyle tüm orbital komplikas-
yonlar içinde en çok görülenin orbital selülit oldu¤unu göstermifltir. 

Anahtar sözcükler: Sinüzit, orbital komplikasyonlar, periorbital selü-
lit, orbital selülit, subperiostal apse, kavernöz sinüs trombozu.

Abstract

Objective: To evaluate the pattern and incidence of orbital complica-
tions due to sinusitis in children in Komfo Anokye Teaching Hospital. 

Methods: Ninety-two children aged between 2 and 14 years who
presented with various orbital complications as a result of sinusitis
among 1627 children in a 5-year period were evaluated to analyze the
pattern and the incidence of the various stages and forms. 

Results: Of the 1627 children evaluated, 92 (5.7%) had orbital com-
plications. Among those with complications, 52.2% presented with
orbital cellulitis, 22.8% presented with subperiosteal abscess, 14.1%
presented with periorbital cellulitis, 8.7% presented with orbital
abscess, and 2.2% presented with cavernous sinus thrombosis. 

Conclusion: Despite the low incidence of sinogenic orbital complica-
tions, this study showed that orbital cellulitis is the most common
among all orbital complications as a result of sinusitis in children. 

Keywords: Sinusitis, orbital complications, periorbital cellulitis,
orbital cellulitis, subperiostal abscess, cavernous sinus thrombosis. 

Orbital complications of sinusitis in children in 
Komfo Anokye Teaching Hospital

Joseph Opoku-Buabeng, Seth Yaw Lartey 

Eye, Ear, Nose and Throat Department, Komfo Anokye Teaching Hospital, Kumasi, Ghana

Sinusitis is an inflammatory condition of the mucous mem-
brane of the paranasal sinuses. This is normally a microbial
infection commonly caused by viruses such as Rhinovirus,
Myxovirus, Reovirus, etc. and bacteria such as Staphylococcus
aureus, Streptococcus-β-haemolyticus, Haemophilus influenzae,
Neisseria catarrhalis and Proteus mirabilis.[1] Sinusitis can
result in nasal and postnasal space disorders, dental condi-
tions, and traumatic conditions of the cranio- maxillofacial
bones and also the blood stream septicemia. This condition
often presents with frontal headache, fever, general malaise,
offensive nasal discharge, blocked nose, and halitosis. It is
best managed with the use of systemic antibiotics, anal-
gesic/antipyretic and topical nasal decongestants.[1,2]

Sinusitis can complicate intracranial and extracranial
conditions if the management is not properly administered.
The intracranial complications include meningitis, epidural,
subdural and cerebral abscesses, whereas some of the
extracranial complications include orbital complications, oti-
tis media, tonsillitis, the formation of nasal polyps and oth-
ers. Orbital complications have been found to be one of the
major challenges for ophthalmologists and the otorhino-
laryngologists in the sense that it can result in loss of vision
of the eye of the affected orbit or at times death when there
is intracranial involvement.[2,3]

However, no studies have been performed in Ghana to
determine the association between sinusitis and orbital com-
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plications in children. The aim of the present study was to
evaluate the pattern and incidence of orbital complications
due to sinusitis in children in Komfo Anokye Teaching
Hospital.

Materials and Methods
A retrospective study by review of records was conducted in
the Ear, Nose and Throat (ENT) and the Eye Departments
of Komfo Anokye Teaching Hospital (KATH) between
January 2010 and December 2014. Komfo Anokye Teaching
Hospital is the second largest teaching hospital in Ghana
with a bed capacity of 1500 and serves as a referral center for
mid and northern parts of the country. Besides, it also
receives referrals from neighboring countries like Burkina
Faso, Ivory Coast and Togo. 

Ninety-two patients out of 1627 cases diagnosed as
sinusitis, who suffered sinusitis with eventual orbital com-
plications and who had been attended to by the otorhino-
laryngologist and the ophthalmologist, had their records
evaluated.

Their diagnoses were established on the basis of their
clinical presentations, clinical examinations, radiological
and hematological findings as at the time of their visit. 

The patients with a history of trauma to the orbit,
those with thyroid orbitopathy and with dental extraction
infection were excluded from the study.

The patients with a history of ocular pain and those
with pain on moving the eye ball, proptosis, and chemosis
were included in the study. In all of the patients, clinical
ear, nose and throat examinations were performed togeth-
er with the radiological investigation (a Conventional x-
ray of the paranasal sinuses i.e. Water’s view). The
patient’s visual acuity was checked using the Snellen’s
visual acuity chart and their intraocular pressure was
measured with the Goldman’s applanation tonometer to
exclude any increase intra-ocular pressure disease. The
presence of proptosis was confirmed by measuring with an
exophthalmometer. Computerized tomography and ultra-
sonography were performed in some of the patients to
establish their diagnosis. 

Clinical presentation was assessed according to
Chandler’s classification:
• Group I: Pre-septal cellulitis eyelid edema without

palpable pus and not associated to visual loss of
extraocular mobility limitation.

• Group II: Orbital cellulitis without abscess, diffuse
edema of orbital fat tissue without abscess forming.

• Group III: Orbital cellulitis with subperiosteal
abscess, abscess forming between the orbit periosteum
and bone, eyeball shift with or without movement lim-
itation, with or without visual acuity reduction. 

• Group IV: Orbital cellulitis with orbit fat tissue
abscess, severe proptosis, may be frontal and not later-
al or inferiorly shifting as in a subperiosteal abscess, a
severe limitation in eye mobility, with or without oph-
thalmoplegia, with or without visual loss.

• Group V: Cavernous sinus thrombosis, orbital phlebitis
expanding within the cavernous sinus and crossing the
basilar plexus towards the other side, resulting in bilat-
eral disease. 
Ethical consent and approval were received from the

Committee on Human Research, Publications and Ethics
of the Kwame Nkrumah University of Science and
Technology (KNUST), School of Medical Sciences and
Komfo Anokye Teaching Hospital (KATH).

Results
Of the 1627 patients, whose data were analyzed, 92 were
found to have developed orbital complications. The
patients consisted of 61 males (66.3%) and 31 females
(33.7%), and the male-to-female ratio was 2:1.

The patients were aged between 2 and 14 years and
6.5% were between 1 and 3 years, 16.3% were between 4
and 6 years, 30.4% were between 7 and 9 years, 38.1% were
between 10 and 12 years and 8.7% were between 13 and 15
years. 

The mean age of the patients in the study group was 8.8
(range: 2 to 14) years. The age distribution of the patients
was shown in Table 1.

Using the Chandler’s classification of orbital lesions,
14.1% presented with the stage of periorbital cellulitis,
52.2% with the stage of orbital cellulitis, 22.8% with the
stage of subperiosteal abscess, 8.7% with the stage of orbital

Age group (years) n (%)

1–3 6 (6.5%)

4–6 15 (16.3%)

7–9 28 (30.4%)

10–12 35 (38.1%)

13–15 8 (8.7%)

Table 1. The age distribution of patients.



ENT Updates

Opoku-Buabeng J, Lartey SY

40

abscess, and 2.2% presented with the stage of cavernous
sinus thrombosis as shown in Table 2. 

Discussion
Many studies in the literature reported orbital cellulitis as
the most common complication of sinusitis, and it is most
frequently associated with ethmoiditis in children.[4–9] Tobin
et al., Hirsch et al. and Wells et al. also reported orbital cel-
lulitis or abscess occurring most frequently from ethmoidal
sinusitis and less frequently from maxillary sinusitis or
frontal sinusitis and it is more common than intracranial
extensions.[10–12]

Al-Madini et al. also reported 616 cases of acute sinusi-
tis, of which 36 (5.8%) presented with orbital complica-
tions.[13] Of these patients, 26 (72.2%) were children and
within them 21 (80.8%) had preseptal whereas 5 (19.2%)
had orbital cellulitis. In a retrospective review study,
Welkoborsky et al. analyzed the clinical records of 49 chil-
dren (27 girls, 22 boys, with a mean age of 11.8 years).[14]

They found out that 18 (36.7%) presented with orbital
complications due to acute sinusitis. Using Chandler’s clas-
sification, 10 (20.4%) were found to have preseptal whereas
8 (16.3%) had orbital cellulitis. Similarly, Stojanoviç et al. in
the clinical center in Kragujevac, reported of orbital com-
plications in 53 patients (1.35%) out of 3912.[15] This study
has confirmed the relationship between sinusitis and orbital
complications in children with an incidence rate of 5.7%.
This seems in conformity with the literature published by
Al-Madani et al. (5.8%) and Neto et al. (6.0%).[13,16]

Stojanoviç et al. reported 1.4%, which is much lower
whereas Welkoborsky et al. also reported 36.7%, which is
much higher.[14,15]

There is a higher incidence in males than females with
a male-to-female ratio of 2:1. This conforms to the study
by Adedeji et al. and Neto et al.[4,16] The higher incidence
in males as to the females will be difficult to explain. In the
present study, the mean age of the patients was 8.8 years
which conforms to other presentation which found it to
between 6 and seven years. Neto et al. reported of a mean
age of 6.5 years whereas Welkoborsky et al. also reported
of 11.8 years.[14,16]

In the developed countries, most of the patients present-
ed at the early stages. Sobol et al.[17] in Canada reported 72%
of patients presenting with the stage of periorbital cellulitis,
19% with the stage of obital cellulitis, and 9% with the
stage of orbital abscess, but they did not reported any inci-
dence of the latter two stages of orbital complications which

normally present with poor prognosis. However, it is wor-
rying that severe complication like orbital abscess (8.7%),
subperiostal abscess (22.8%) and cavernous sinus thrombo-
sis (2.2%) in total accounted for 38.7% of all sinogenic
orbital complications. Over one third of all orbital compli-
cations from sinusitis in children seen in Komfo Anokye
Teaching Hospital were severe which may be life-threaten-
ing or at minimum a damage to the eye. Perhaps, these chil-
dren are reporting late or the management of regime needs
to be reviewed by all involved in the management.

Conclusion
Orbital complications are among the most common compli-
cations of sinusitis in children especially between seven and
nine years of age. Orbital complications can present with
various stages, of which orbital cellulitis is the frequent stage
as it is the state where most patients start to manifest most
of the clinical signs and symptoms.

Orbital complications can result in the loss of vision and
even death and therefore, it is very important to refer to
proper management for every child presenting with an
offensive nasal discharge and periorbital swelling as it may
be an indication of a sinogenic orbital complication.

We recommend the adoption of a more dynamic
approach for the management of sinusitis. Early recognition
and appropriate treatment may prevent these life-threaten-
ing complications. 

Conflict of Interest: No conflicts declared.

Group Stage Description n (%)

I Periorbital Edematous, non-tender eyelid 13 (14.1%)
cellulitis

II Orbital Difference in edema and 48 (52.2%)
cellulitis influential of orbital contents 

without abscess formation

III Subperiosteal Apparent collection of purulent 21 (22.8%)
abscess exudates between the periostal 

and the bony orbital wall with 
exophthalmus and chemosis

IV Orbital Marked exophthalmus, chemosis 8 (8.7%)
abscess and visual impairment

V Cavernous sinus Proptosis, globe fixation and 2 (2.2%)
thrombosis severe loss of visual acuity

Table 2. The pattern of orbital complications using Chandler’s classi-
fication. 
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Head and neck fistulas of congenital or infectious etiology:
retrospective analysis of 23 cases
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Congenital cysts and sinuses of the neck are common
mostly in the pediatric population. These lesions can be
safely excised usually not requiring a detailed preoperative
workup.[1] However, rare lesions such as fistulas of the first
cleft and cysts of the fourth pouch may be misdiagnosed.
Congenital midline anomalies such as thyroglossal duct
cysts and dermoid cysts are embryologically different from
malformation of the lateral cervical region. Branchial

anomalies are further classified as cysts, sinuses, and fistu-
las. Cysts are proposed to be entrapped remnants of
branchial cleft or sinuses. Sinuses are remnants of cleft or
pouches, and fistulas occur as a result of the persistence of
both pouch and cleft.[2] Maldevelopment of branchial
apparatus have been implicated in various anomalies of the
head and neck region. The importance of understanding
the anatomy and pathology of branchial apparatus is in
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Özet: Konjenital veya enfeksiyöz etiyolojili bafl ve 
boyun fistülleri: 23 olgunun retrospektif analizi 

Amaç: Bu çal›flmada bafllang›çta fistülle gelen bafl ve boyun kitleleri-
nin retrospektif analizini gerçeklefltirmeyi amaçlad›k.

Yöntem: Üçüncü basamak merkezimizin KBB Ana Bilim Dal›na
Ocak 2011 ila May›s 2012 aras›nda kabul edilmifl bafl ve boyun fistül-
lü toplam 23 hasta retrospektif olarak gözden geçirildi. Olgu kay›tla-
r›ndan yafl, cinsiyet ve semptomlar›n süresi ile birlikte lezyon yeri ve
taraf›, fistülün a¤z› da not edildi. Komorbiditeler, postoperatif komp-
likasyonlar, histopatolojik tan› s›n›fland›r›ld›. 

Bulgular: Bafl ve boyun fistülleri olan 23 hastan›n (12 erkek, 11 kad›n)
yafl ortalamas› 26.52±14.1 (aral›k: 9–74) y›l idi. Yirmi üç lezyon aras›n-
da en yayg›n olanlar› brankiyal fistüller (n=13, %56.52), ard›ndan tiro-
glossal fistüller (n=7, %30.43), dermoid fistüller (n=2, %8.7) ve tüber-
küloz (n=1, %4.4) gelmekte idi. Hastalar›n hepsinde bafllang›ç sempto-
mu sürekli olarak drenaj (n=23, %100) iken, flifllik (n=22, %95.6) ise
ikinci s›kl›kla en çok görülen semptom idi. 

Sonuç: Konjenital veya enfeksiyöz etiyolojili bafl ve boyun fistüllerin-
de yetersiz cerrahi ve çoklu giriflimlerden kaç›nmak için do¤ru tan›
esast›r. 

Anahtar sözcükler: Brankiyal, tiroglossal, konjenital, fistül, bafl ve boyun.

Abstract

Objective: In this study, we aimed to conduct a retrospective analysis
of head and neck masses initially presenting with fistulas. 

Methods: A total of 23 patients with head and neck fistulas who ad-
mitted to the otorhinolaryngology department of our tertiary care
center between January 2011 and May 2012 were retrospectively re-
viewed. Age, sex, and duration of symptoms were noted from the ca-
se records. The side and site of the lesion and the opening of fistula
were noted. Co-morbidities, post-operative complications and histo-
pathological diagnosis were classified. 

Results: Of the 23 patients with head and neck fistulas, (12 males, 11 fe-
males) the average age was 26.52±14.1 (range: 9 to 74) years. Of the 23
lesions, the most prevalent lesion was branchial fistulas (n=13, 56.52%)
followed by thyroglossal fistulas (n=7, 30.43%), dermoid fistulas (n=2,
8.7%) and tuberculosis (n=1, 4.4%). Drainage (n=23, 100%) was consis-
tently observed as the initial symptom in all patients while swelling
(n=22, 95.6%) was the second most common presenting symptom. 

Conclusion: Correct diagnosis is essential to avoid inadequate surgery
and multiple procedures for head and neck fistulas of congenital or in-
fectious etiology. 

Keywords: Branchial, thyroglossal, congenital, fistula, head and neck. 
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applying the knowledge during surgery, and handling
complications.

Management of the congenital fistulas of the neck is
possible by focusing on the specific lesion, and appropriate
surgical treatment relies on a precise preoperative diagnosis.
This discussion presents an overview of the embryology,
pathophysiology, and diagnostic modalities for congenital
neck fistulas. Additionally, we also described the current
principles of surgical management. Although these anom-
alies are generally easily treated, accurate preoperative diag-
nosis and appropriate surgical therapy are essential to pre-
vent recurrence and to ensure optimal cosmetic outcomes.[3]

Materials and Methods
Study design 

A total of 23 patients, aged between 9–24 years, with neck
fistulas who admitted to the department of otolaryngology
of our tertiary care center between January 2011 and May

2012 were retrospectively reviewed. Age, sex, and duration
of symptoms were noted from the case records. The side
and site of the lesion and the opening of fistula were noted.
All patients underwent routine pre-operative blood exami-
nation. Co-morbidities, post-operative complications and
histopathological diagnosis were classified. 

Statistical analysis 

Data were analyzed using the Statistical Package for Social
Sciences (SPSS Inc., Chicago, IL, USA) software (version
10.0 for Windows). Continuous variables were presented as
mean±SD. Parametric tests were applied to data of normal
distribution, and non-parametric tests were applied to data
of questionably normal distribution. 

Results
The patient data were shown in Table 1. The average age
of the 23 patients with neck fistulas, (12 males, 11 females)

Patient no. Age Gender Comorbidity Histopathological Postoperative Chief 
diagnosis complications complaints

1 13 M - BF - S, D, P

2 28 M - Tbc S, D, P, F

3 9 M - BF (PAF) - S, D

4 27 F Hypothyroidism DF - S, D

5 44 F Diabetes mellitus DF - S, D

6 20 M - BF (PAF) - S, D

7 29 F - BF - S, D, P

8 27 F - TGF - S, D, F

9 74 F - BF (PAF) Infection S, D, F

10 62 M Hypothyroidism TGF Recurrence S, D

11 42 F Hypothyroidism TGF - S, D, P

12 21 M - BF - S, D, F

13 16 M - BF (PAF) - S, D

14 17 M - TGF - S, D

15 32 M Hypothyroidism BF Recurrence S, D

16 35 F Diabetes mellitus BF - S, D

17 24 F - BF (PAF) - D

18 16 F - TGF - S, D, F

19 17 M - BF (bilateral) - S, D, P

20 16 F - TGF Infection S, D, F

21 15 M - BF (PAF) - S, D

22 17 M - TGF - S, D

23 19 F - BF (PAF) - S, D, P

BF: branchial fistula; D: drainage; DF: dermoid fistula; DM: diabetes mellitus; F: fever; P: pain; PAF: preauricular fistula; S: swelling; Tbc: tuberculosis; TGF: thyroglossal fistula

Table 1. An overview of data gathered from our series. 
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was 26.52±14.1 (range: 9 to 74) years. Male to female sex
ratio was 1.09:1 with a slight male predominance. Of the 23
lesions, maximum incidence was of branchial fistulas
(56.52%) followed by thyroglossal fistulas (30.43%). 

Branchial fistulas (n=13, 56.52%) were frequently
detected, and 7 of them were pre-auricular fistulas (n=7,
30.43%) located on the lateral cervical region (Fig. 1).
Thyroglossal fistulas (n=7, 30.43%) (Fig. 2) and dermoid
fistulas (n=2, 8.69%) located in the midline. One case was
diagnosed as fistula of tuberculosis (n=1, 4.34%). Only one
case with branchial fistula presented bilaterally. In this bilat-
eral case, excision of the masses was performed in a two-
stage operation three months after the first intervention.

Main symptoms at initial admission were swelling and
drainage from a cervical mass. The other symptoms include
pain and/or fever. Swelling and discharge were the present-
ing symptoms in all 23 cases. Six patients complained of
pain regardless of etiology (26.08%).

Postoperative infection was the main postoperative
complication encountered in 2 cases (8.69%). In addition to
surgery, systemic antibiotics (amoxicillin-clavulanate) were
administered to these cases for three days. In 1 patient
(4.34%), diagnosis of cervical tuberculosis fistula was estab-

lished. Anti-tuberculous treatment consisting of rifampicin
and isoniazid were given for six months.

Co-morbidity is another parameter in our study. The
most common co-morbidity was hypothyroidism (regard-
less of etiology) and diabetes mellitus. Four patients had
hypothyroidism (17.3%) and 2 patients had diabetes melli-
tus (8.6%). 

Operation type consisted of Sistrunk for thyroglossal
duct fistulas (n=7, 30.43%) while complete surgical excision
was the selected choice of treatment in the rest of cases. 

In two cases with branchial fistula, additional pre-oper-
ative systemic antibiotics (amoxicillin/clavulanate 2 g/day
orally) were administered due to acute infection. Such
patients were taken to the operating room one week after
antibiotic treatment. In one case with mycobacterial lym-
phadenitis, anti-tuberculous treatment was administered
after histopathological diagnosis. 

Recurrence was observed during postoperative recovery
in 2 cases (8.69%) requiring re-operation within 12 months. 

Discussion
Understanding the anatomical or clinical features of each
lesion is a ‘must’ to make a right diagnosis and to avoid

Fig. 1. Typical view of a left preauricular fistula. Fig. 2. A thyroglossal fistula with drainage.
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recurrences of head and neck fistulas.[4] A high index of sus-
picion and clinical awareness as well as thorough physical
examination can lead to a definitive diagnosis. Branchial
anomalies should be involved in the differential diagnosis of
any unexplained masses in the head and neck area or recur-
rent neck spaces infections. Radiological investigations
should be used to evaluate neck lesions of congenital origin.
The extent of the lesion can be defined by CT and/or MRI.
The relation of the facial nerve to the first cleft anomaly can
be assessed by imaging methods.[5]

Branchial cysts may present as circumscribed lesions or
have tract-like extensions on one side.[6] According to
anatomical location, second cleft cysts can be classified into
four groups which are type I occurring under the superficial
aponeurosis of the neck, type II located just to the front of
the large vessels, type III usually between the branches of
the carotid bifurcation, and type IV occurring beneath the
large vessels and pharyngeal wall. After a complete surgical
excision recurrence is uncommon.[7] Our cases of branchial
f›stulas are in type II, and no recurrence occurred after
resection.

Branchial cleft anomalies such as branchial sinuses; cysts
and fistulas are mostly found in pediatric population.[8]

About 96–97% of these anomalies are unilateral, and only
2–3% have a bilateral presentation; the bilateral occurrence
is higher in familial cases.[6] In our cases, one patient has
bilateral branchial fistula but no familial history. The treat-
ment protocol for such lesions is surgical excision.
Antibiotics are only used to treat infections in the tract.
Surgical excision is a definitive treatment; however, surgery
should be avoided during the period of acute infection. If
present, surgical drainage of the abscess is indicated along
with concurrent antibiotherapy.[9]

Occasionally, a branchial anomaly may be a part of bran-
chiootorenal (BOR) syndrome, which is defined with
branchial arch anomalies, hearing loss and renal malforma-
tions. This genetic syndrome with autosomal dominant
transmission has first been described by Melnick et al. and
Fraser et al.[10,11] We had no BOR syndromic patients in this
study, but BOR should be kept in mind for the patients with
branchial fistulas that can be associated with external ear
anomalies and/or a history of hearing loss and similar find-
ings in other family members.

Lymphadenopathy due to tuberculosis is commonly
encountered in endemic areas, and the cervical region is the
most common site of tuberculous adenitis. The term “scrof-
ula” refers to this condition. The tuberculous adenitis can
be found at other sites such as axillary, intrathoracic, intra-

mammary, intraabdominal (mesenteric lymph nodes or
paraaortic), and occasionally inguinal sites.[12] In our study,
the fistula was in the supraclavicular region and the patient
has neither systemic symptoms nor tuberculosis history.
Both tuberculosis and HIV prevalence has been reported to
be higher in countries that have a higher incidence of tuber-
culous lymphadenitis. During recent years, it has been
found that tuberculous lymphadenitis is common in the
third-fifth decades of life and it consists of a predominantly
female population. The lymph nodes can be infected by
Mycobacterium through hematogenous route or by a local
extension from tuberculous infection of adenotonsillar tis-
sue.[13]

Thyroglossal duct cysts are the most common congeni-
tal neck masses with a typical presentation as a painless cys-
tic mass or fistula in the region of hyoid bone at or near the
midline. Due to the process of embryogenesis, thyroglossal
duct cysts can be found at the base of the tongue to the
lower midline of the neck. A midline location and close
association with the hyoid bone is the only nearly universal
components of these lesions.[14] Functional thyroid tissue
can be contained in the thyroglossal duct remnants. Most
thyroglossal duct cysts present during the first five years of
life. Due to its close relation to the hyoid bone and foramen
cecum, the cyst moves in craniocaudal direction with swal-
lowing. These patients typically have fluctuations in the size
of the neck mass. Although most thyroglossal duct rem-
nants present as cystic masses, up to one-quarter of these
lesions present as a draining sinus tract in the midline. The
thyroglossal duct sinus occurs due to the spontaneous rup-
ture of the cyst. Yet, fistulous communication between the
skin and foramen caecum has been reported very rare.[15] In
our cases, there might have been a rarely patent thyroglos-
sal tract, which manifested as a cyst in childhood, which on
rupture resulted in the formation of a fistula.

Dermoid cysts and fistulas account for up to 25% of
midline cervical anomalies. Dermoid fistula typically pres-
ent as painless, superficial subcutaneous masses in the ante-
rior neck, but can occur in other locations, such as the
occipital and frontal scalp. Most anterior neck lesions occur
in relatively close proximity to the hyoid bone and are fre-
quently misdiagnosed as thyroglossal duct pathologies. 

Unlike thyroglossal duct cysts, dermoid cysts do not
move with swallowing and tongue protrusion as they lack
mesodermal attachments and have a superficial location.
Because dermoid cysts have no connection to the orophar-
ynx, infection is rare. Cyst rupture may, however, occur due
to trauma or enlargement, and results in granulomatous
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inflammation of the surrounding skin and soft tissues. It
may be difficult to differentiate between an infected thy-
roglossal duct cyst and a ruptured dermoid. In these cases,
fine needle aspiration with cytology and culture may be use-
ful. Neck fistulas are common pathological disorders of
neck surgery. Our study ›nvolves fistulas of neck including
thyroglossal fistulas, tuberculous fistula, branchial fistulas
and dermoid fistulas. Limitations of our study are retro-
spective design, small sample size, and the absence of defin-
itive criteria for the selection of patients for this method.
However, we hope that this series highlights the clinical fea-
tures of neck fistula and main diagnostic and therapeutic
steps to be taken. 

Conclusions
Head and neck fistulas are relatively common pathologies
that can be treated successfully with the appropriate surgi-
cal method. Correct diagnosis is essential to avoid insuffi-
cient surgeries and or second procedures. The surgical
approach needs to be tailored to the suspected arch of ori-
gin of the anomaly. Definitive excision is essential for good
outcomes. 

Conflict of Interest: No conflicts declared.
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Özet: Yüksek rak›m›n alerjik rinit ve bronfliyal 
hiperreaktivite üzerindeki etkileri 

Alerjik solunum hastal›klar› genel bir halk sa¤l›¤› sorunudur. Çeflitli te-
davi seçeneklerine ra¤men baz› hastalar tatmin edici bir iyileflme elde
edemez. Yüksek rak›m, bu hasta grubu için do¤al bir ilave ve/veya kur-
tarma tedavisi seçene¤i sunmaktad›r. Bu çal›flmam›zda, yüksek rak›m›n
alerjik rinit ve bronfliyal hiperreaktivite üzerindeki etkilerini literatür
eflli¤inde sunmay› amaçlad›k.

Anahtar sözcükler: Yüksek rak›m, alerjik rinit, bronfliyal hiperreaktivite.

Abstract

Allergic respiratory diseases are common public health problem.
Although several treatment options, some of patients cannot manage to
get satisfactory recovery. High altitude (HA) is shown as a natural addi-
tive and/or salvage therapy option for this patient group. We aimed to
present the effect of HA on allergic rhinitis and bronchial hyperreactivi-
ty in company with literature.

Keywords: High altitude, allergic rhinitis, bronchial hyperreactivity. 
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bronchial hyperreactivity
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Allergic respiratory diseases, including allergic rhinitis and
asthma, are common health challenges associated with social
and economic problems worldwide.[1,2] Industrial develop-
ment, exposure to pollutants, indoor mites and other aller-
gens, and humidity problems are increasing the incidences
of allergic airway disease, bronchial responsiveness, and air-
way inflammation.[3] Several treatment options have been
developed. These include nasal steroids and antihistamines
and inhaled steroids and β2-agonists. Sometimes, however,
these treatments are inadequate, and oral steroids are
required to treat refractory disease. Side-effects may devel-
op; thus, patients increasingly seek natural treatment
options. 

A therapeutic effect of high altitude (HA) has been
shown in some studies.[4–7] HA reduces supposedly the inci-
dence of allergic respiratory disease. The daily symptoms of
asthma and the extent of bronchial obstruction are signifi-
cantly less in children living in mountainous areas.[5]

Reduced air pollution, humidity, pollen and house dust mite

(HDM) concentrations facilitate airway recovery.[6,7]

However, some studies found that HA did not benefit those
with allergic respiratory disease.[8–10]

We sought associations among HA, allergic rhinitis, and
bronchial hyperreactivity in which relevant literature was
reviewed. 

Discussion
HA differs physically from sea level. The air temperature,
humidity, barometric pressure, and inspired oxygen pres-
sure are significantly reduced at HA.[11–13] Several reports
have explored the effects of HA on the human airway. The
relationships between HA and allergic airway diseases,
including allergic rhinitis, have received a great deal of
attention. However, few definitive conclusions have
emerged. Several parameters may change the effects of
HA on the respiratory tract. We thus decided to investi-
gate the topic by reference to three distinct features of HA
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(Table 1): (i) The altitude per se, (ii) the time spent at HA,
and (iii) climatic features of HA regions. 

Degree of altitude 

The concentrations of HDMs and other allergens decrease
when the altitude increases. One questionnaire study found
a negative correlation between asthma symptoms and alti-
tude. Each increment of 100 m in altitude was associated
with a 0.88% reduction in wheezing symptoms among
13–14-year-old children.[14]

HDM concentrations at sea level and at HA did not dif-
fer significantly in one study performed at altitudes from
400 to 2600 meters in the Alps.[8] More than half of all dust
samples (53.3%) were collected at altitudes below 1500 m.[8]

Another study performed at over 1500 m in the Alps found
that positive HDM skin test results were significantly fewer
in mountain schoolchildren, and the levels of HDM anti-
gens in mattresses were much lower than those at sea level.[7]

One study evaluated the prevalence of allergic diseases
(rhinoconjunctivitis and asthma) in 3196 children living
3658 m above sea level in Lhasa, Tibet. The prevalence of
“wheezing at any time”, “diagnosed asthma”, and “current
wheezing” was 1.4, 1.1, and 0.8% respectively. The preva-
lence of current exercise-induced asthma and current noc-
turnal cough was 7.1 and 4.6%, respectively. The preva-
lence of allergic rhinoconjunctivitis was 5.2%. The
International Study of Asthma and Allergies in Childhood
(ISAAC) considered that these prevalence of asthma and
allergic rhinoconjunctivitis was the lowest of all studies pub-
lished worldwide in the previous 12-month period.[4]

Thus, when altitude increases, allergen concentrations
and the incidence of allergic airway disease fall. Reductions
in air pollution and pollen and HDM concentrations may
reduce airway inflammation.[4]

Period Spent at HA 

A short time at HA may create a sense of nasal obstruction.
Inspiration of cold air causes congestion of the nasal erectile
tissues and increases nasal secretions. Consequently, the
number of breaths/min increases and the maximal possible
work performance decreases. Nose and throat sores may
develop at HA, compromising the ability of mountaineers
to climb higher.[15,16] One study on climbers trekking at 5300
m on Mount Everest, Nepal, identified an increase in nasal
blockage and reduced nasal mucociliary transport.[15]

Mildly asthmatic patients were studied while trekking at
approximately 5000 m over 3 days. No subject had an asth-

ma attack or acute mountain sickness either while trekking
or during the stay at HA. The basal FEV1 value did not dif-
fer significantly from the value at sea level; the reduction in
the challenge-induced FEV1 decrease at sea level was signif-
icantly greater than those at 5000 m (p<0.001).[11]

A stay at HA for 2 weeks to 3 months is recommended
before therapeutic effects are apparent. In a prospective
cohort study, 137 adults with severe refractory asthma (92
with allergic asthma) lived at 1600 m in Davos, Switzerland
for 12 weeks. The 6-min walk test, the sinonasal outcome
test, and the asthma quality-of-life test were performed; the
total IgE level, the postbronchodilator FEV1, medication
requirements, the exhaled nitric oxide fraction (FeNO), and
the serum eosinophil level were assessed at the beginning of
the study and 12 weeks later.[17] After 12 weeks, the asthma
symptoms were controlled and all of the quality-of-life,
sinonasal symptoms, the FEV1, and the 6-min walk test
score improved. The total IgE level and the requirement for
oral corticosteroids also decreased. Fourteen (48%) of 29
patients sensitized to HDM and 15 (36%) of 41 not sensi-
tized no longer required oral steroids. The oral steroid
requirements of the remaining patients were reduced.
Serum eosinophil and the exhaled nitric oxide levels
decreased in HDM-sensitized patients but not in non-sen-
sitized patients. No other parameter differed between
HDM-sensitized and non-sensitized patients.[17]

In another study, patients in whom asthma persisted
despite the use of inhaled steroids underwent 10 weeks of
HA therapy. The quality-of-life, lung function, adenosine-

Table 1. Three describing parameters of high altitude.

Degree of altitude

Up to 1500 meters

Between 1500 and 2500 meters

Between 2500 and 5300 meters

Over 5300 meters

Staying period at HA

Climber trekking

Between 3 days to 2 weeks

Between 2 and 12 weeks

Residents at HA

Climate features of HA region 

Alps 

Andes

Mount Everest, Tibet, and Nepal region
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and histamine- aggravated bronchial hyperresponsiveness
and the urinary eosinophil, leukotriene E4, and 9a11b
prostaglandin F2 (U-9a11b PGF2) levels improved signifi-
cantly after HA therapy (all p values <0.05).[6]

Natives become adapted to HA and inherit relevant,
physiological phenotypic features. Additionally, those who
live and/or work at HA for years become adapted. Life at
HA is not without difficulties. The inspired oxygen and
barometric pressures are reduced, as well as the temperature
and humidity. But HA exerts a therapeutic effect in those
with allergic airway diseases; the air is fresh, with low levels
of pollen and HDMs.[4–7]

The prevalence of pediatric allergic rhinoconjunctivitis
and asthma were evaluated (in conformity with the ISAAC
Phase III guidelines) at an altitude of 3658 m in Lhasa,
Tibet. The frequencies of allergic respiratory symptoms
were evaluated in natives (3190 students) who were asked if
they “experienced an asthma attack”, “were wheezing”, and
“had asthma”; the prevalence of these conditions was 1.4%,
0.8%, and 1.1%, respectively. Current exercise-induced
asthma and current nocturnal cough were evident in 7.1%
and 4.6% of patients, respectively. Rhinoconjunctivitis was
slightly more common than other diseases. The incidence
of nose problems in the past, current nose problems, and
itchy/runny eyes was 9.3%, 5.2%, and 1.5% respectively.
Rhinoconjunctivitis was diagnosed in 1.3% of patients.[4]

The prevalence of wheezing at rest, wheezing during exer-
cise, nocturnal wheezing, nocturnal cough, and severe
wheezing was 0.3%, 1.2%, 0.03% (only one student), 1.4%,
and 0.3%, respectively.[4]

The lowest prevalence of “current wheezing” worldwide
was evident in children living in urban Lhasa. In a question-
naire study, the prevalence was 0.8%. The prevalence of
“current exercise-induced asthma” and dry cough at nights
was 7.1% and 4.6%, respectively. The prevalence of current
allergic rhinoconjunctivitis was 5.2%, and did not change
throughout the year.[4] 

Another study enrolled 2026 children aged 12–14 years
living at 3900 m on the north face of Mount Everest, Tibet.
Asthma and rhinitis symptoms were evaluated. Only a few
children complained of asthma symptoms such as wheezing.
Only 2.8% of children complained of ever-wheezing and
1.4% of severe wheezing. The frequencies of these symp-
toms over the previous 12 months were 1.1% and 0.5%,
respectively. However, upper airway respiratory infections
and rhinitis were common. Over 30% of the children had
sneezing, runny noses, and nasal obstructions. Continual
rhinitis symptoms were evident in 8.7% of children.[18]

However, it was unclear whether the rhinitis symptoms
were caused by cold air or allergens or not. The prevalence
of “wheezing even at rest” and “severe wheezing” was 2.8%
and 1.4% respectively. Adoption of a Western lifestyle
increases the risk of asthma, in line with the observed low
prevalence of the condition in rural regions.[18] The hygien-
ic Western lifestyle also increases the risk of other allergic
diseases. However, the harsh climate at HA causes sneezing,
and runny and blocked nose symptoms.[18] Despite the low
oxygen saturation, harsh climate, and their poor general
health, asthma and related allergic diseases were reported
only in a few children. This suggests that the immune sys-
tem acts in a non-allergic manner under non-hygienic con-
ditions.[18,19] Asthma is more prevalent in those living at high-
er temperatures,[14] and the prevalence decreases with alti-
tude.[14,18,20] 

Climatic Features of HA Regions 

Studies at HA are usually performed in the Alps, the Andes,
and the Mount Everest-Nepal-Tibet regions. The concen-
trations of HDMs, fungal spores, and pollen are low in the
Alps.[20] Air pollution is less than those at many European
sea-level locations.[20] Air density and respiratory resistance
are lower at HA, rendering expiration easy. Lung resistance
decreases and the lungs can enlarge completely. All of these
effects render breathing easier.[17]

The Alps enjoy abundant sunshine, allowing photosyn-
thesis of vitamin D and effective regulation of the immune
system. Thus, the severity of chronic allergic respiratory
disease is potentially decreased.[17] A study performed in
Davos (1560 m) on 16 children with allergic asthma showed
that airway inflammation decreased at altitude. The FEV1

provoked by AMP improved significantly and the peak flow
variability was reduced after 1 month at HA. The levels of
total serum eosinophils and eosinophil cationic protein
(ECP) decreased but the levels of serum IgE did not.[21]

Eighteen patients with severe asthma who were resistant
to inhaled steroids were examined in another study. Ten
patients stayed in the Swiss Alps (at an altitude of 1560 m)
for 10 weeks and 8 patients remained home at sea level. The
quality-of-life, lung function, adenosine- and histamine-
challenged bronchial hyperreactivities, induced sputum lev-
els, and urine chemistry were evaluated before and after the
stay at HA; the control group was also evaluated. The
required drug doses did not change over the course of the
study. All of the quality-of-life, lung function, adenosine-
and histamine- challenged bronchial hyper-reactivity, and
induced sputum, urinary eosinophil protein-X, urinary
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leukotriene E4, and urinary 9a11b prostaglandin F2 levels
differed in the study group before and after the stay at HA
(all p values <0.05). The quality-of-life and the adenosine-
and histamine-challenged bronchial hyperreactivities were
higher in patients who stayed at HA than controls (all p val-
ues <0.05). Thus, 10 weeks in the Swiss Alps (1560 m)
improved bronchial hyperreactivity even in severely asth-
matic patients resistant to inhaled steroids.[6]

On the contrary, in the HA environments of some South
American countries, especially in the Andes of Colombia[22]

Peru,[23] and Venezuela,[24] the prevalence of mites is high.
Differences in the species and concentrations of mites
among various places may be attributable to climatic fea-
tures, especially humidity. These regions are in the equato-
rial tropics. Moderate temperature, high humidity, and
heavy rainfall are the principal climatic characters. These
characteristics, which induce the growth of mites, are not
encountered in the Rockies of North America or the Alps of
Europe.[10]

In Andean cities at 2500-2800 m, high concentrations of
various HDM species were detected, unlike what was found
in other HA studies. Dermatophagoides pteronyssinus and
D. farina were much more prevalent than other species in
patients with allergic respiratory disease, and sensitized such
patients to disease.[9,25,26] One study was performed in Quito
(at over 2800 m in the Andes). A total of 361 patients with
allergic respiratory disease were screened in terms of mite
sensitization; 182 were sensitized to Dermatophagoides.
Asthma, rhinitis, and the combination were present in
45.6%, 97.8%, and 43.4% of sensitized patients, respective-
ly.[25] The humidity and HDM levels are high all year in the
Andes. The highest allergen concentration is seen in April,
the lowest in August and September. Asthma and rhinitis
symptoms were highest in the months of greatest allergen
concentrations.[9]

Another study in HA areas of Ecuador investigated the
prevalence of sensitization to HDMs, and the prevalence of
allergic respiratory diseases. Mattress samples was collected
from Quito (above 2800 m), Cuenca (above 2500 m), and
Guayaquil (above 2500 m) in the Andes. Twenty-one mite
species were detected. Of skin prick tests detecting antigens
of D. pteronyssinus, D. farinae, B. tropicalis, L. destructor, T.
putrescentiae, A. ovatus, A. siro, and G. domesticus, 60.9%,
56.8%, 17.0%, 19.3%, 10.6%, 15.8%, 8.8%, and 11.0% of
them were positive, respectively. Thus, HDMs are present
all year long in home products even above 2500 m in
Ecuador. Patients from Quito who were sensitized to mites
were evaluated, and it was found that 7.6% of them had asth-

ma only, 67.1% of them had rhinoconjunctivitis only, and
25.3% of them had allergic asthma and rhinoconjunctivitis.[10]

The climate of the Mount Everest region (including
Nepal and Tibet) is dry, windy, and frosty. Solar radiation
is abundant. Ventilation is difficult.[18] The average tem-
perature is approximately 8°C and the day-night tempera-
ture gap is 15.7°C. There are over 3000 hours of sunshine
annually. The annual rainfall is 500 mm, of which 85%
falls at night. Night falls reduce the temperature and
remove dust formed during the day. All of these climatic
features reduce mite and mold concentrations, decreasing
exposure of the population to aeroallergens,[4] in turn
explaining the low prevalence of asthma and allergic
rhinoconjunctivitis.

Another study evaluated allergic respiratory diseases in
2026 children living at over 3900 m on the north face of
Mount Everest, Tibet. Wheezing and other asthma symp-
toms were evident in a few of children. Wheezing and
severe wheezing were detected in 2.8% and 1.4%, respec-
tively. Upper airway and rhinitis symptoms were more
common, independent of both gender and place of resi-
dence. Over 30% of children had sneezing, runny noses,
and nasal obstructions, but it was uncertain whether the
rhinitis was caused by allergy.[4]

Pathogenic hypotheses relevant to HA 

HA mitigates allergic respiratory disease even when the
allergen concentration is high; the mechanism remains
poorly understood. The hypoxia-induced reduction in T-
lymphocyte numbers may reduce local airway inflamma-
tion,[3] or the high levels of suprarenal hormones and/or
atrial natriuretic peptide[4,11] may exert protective effects. 

The activities of Th1 and Th2 cells are regulated prin-
cipally by T-regulatory cells (Tregs). Th2 cells play roles in
allergenic airway inflammation via secretion of IL-4, IL-5,
and IL-13. Th1 cells stimulate the immune system by
secreting interferon gamma (IFN-γ) when autoimmune and
microbial challenges develop. Tregs create peripheral toler-
ance to allergens and autoantigens by secreting IL-10 and
transforming growth factor-β1 (TGF-β1) (these are sup-
pressive cytokines), and by stimulating synthesis of the key
FOXP3 transcription factor.[3]

One study investigating the effects of HA on airway
inflammation and the cell-mediated immune system
showed that 3 weeks of HA therapy significantly reduced
the exhaled nitric oxide (NO) level, a determinant of local
airway inflammation, in patients with intrinsic moderate
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and severe asthma. Peripheral blood mononuclear cells
(PBMCs) secreting IL-10 increased in numbers in 6 of 11
patients, but the numbers of PBMCs secreting TGF-β1
remained unchanged over 3 weeks at HA. Moreover,
expression of CD80, a determinant of monocyte activa-
tion, decreased significantly. The number of CRTH-2-
secreting T cells decreased but the number of regulatory
T cells (Tregs) did not. The expression levels of FOXP3
and GATA-3 mRNAs within CD4+ T cells did not
change, but the expression of mRNA encoding IL-13
expression was reduced. Secretion of IFN-γ mRNA by
CD8+ T cells was reduced. Thus, HA reduced local airway
inflammation. Moreover, monocytes exhibit tolerogenic
phenotypes at HA. The CD80 expression level decreased
from 5.02% to 3.32% at the end of 3 weeks of HA thera-
py (p<0.01).[3] Also, and importantly, the Treg/Th2 ratio
increased, showing that HA was useful for endogenous
control of allergen-triggered disease.[3]

After a stay above 3000 m, the plasma levels of the
suprarenal hormones norepinephrine, epinephrine, and
cortisol elevated. Cortisol secretion increased over the
first 2 weeks at an altitude of 5000 m but later returned to
the concentration associated with life at sea level.[11]

Catecholamine secretion increased over the first few days
at intermediate altitudes. The bronchial responsiveness of
sensitized patients decreased at HA due to the increases in
the concentrations of cortisol and catecholamines.[11]

Even a mild elevation in ANP level may lead to
bronchial responsiveness to recover under hypoxic condi-
tions.[11]

Conclusion
According to the literature, allergen concentration is differ-
ent by degree of altitude and region’s climate features so
allergic rhinitis incidence and severity may be changeable.
But in common wisdom, HA prevents bronchial hyperreac-
tivity. 
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Özet: Orta konkadan kaynaklanan dev anjiyomatöz
koanal polip: Olgu sunumu 

Koanal polip (KP) histolojik olarak benign, nazal kavite ile nazofarenks
aras› birleflme noktas›na koana yoluyla uzanan, soliter yumuflak doku
lezyonu olarak tan›mlan›r. Genellikle maksiller sinüsten köken al›r. Bu
olgu sunumunda orta konkan›n alt bölümünden ç›kan ve nazofarenksi
tamamen dolduran ola¤and›fl› bir dev anjiyomatöz KP’yi sunmaktay›z.
Burnun sol taraf›nda t›kanma, burun ak›nt›s› ve hafif-orta derecede bu-
run kanamas› üzerine 5 y›ll›k öyküsü olan 24 yafl›ndaki erkek hasta kli-
ni¤imize baflvurdu. Tan›, paranazal sinüslerin kontrastl› bilgisayarl› to-
mografi taramas›yla kombine anjiyografiyle desteklendi ve histopatolo-
jik incelemeyle do¤ruland›. Lezyon kombine endoskopik ve transoral
yaklafl›mla ç›kart›ld›. Sunumumuzda ayr›ca, anjiyomatöz KP’lerin pato-
genezini, klinik, radyolojik ve patolojik özelliklerini ve ay›r›c› tan›lar›n›
tart›flmaktay›z.

Anahtar sözcükler: Epistaksis, nazal polipler, nazal cerrahi prosedür,
konka.

Abstract

Choanal polyps (CPs) can be defined as histologically benign, solitary,
soft tissue lesions extending towards the junction between the nasal cavi-
ty and the nasopharynx through the choana. They usually originate from
the maxillary sinus. In this report, we present an unusual case of a giant
angiomatous CP arising from the inferior part of the middle turbinate
that completely filled the nasopharynx. A 24-year-old man presented with
five-year history of left-sided nasal obstruction, nasal discharge and mild-
to-moderate epistaxis. The diagnosis was supported by contrast-
enhanced computed tomography scan of the paranasal sinuses with
angiography and confirmed by histopathological examination. The lesion
was removed by combined endoscopic and transoral approach. In addi-
tion, we discuss the pathogenesis, clinical, radiological and pathological
characteristics of angiomatous CPs, and their differential diagnosis. 

Keywords: High altitude, allergic rhinitis, bronchial hyperreactivi-
ty. 

Giant angiomatous choanal polyp originating from the
middle turbinate: a case report
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Choanal polyps (CPs) are solitary, benign soft tissue lesions
which originate from the nasal cavity or paranasal sinuses
and extend into the nasopharynx through the choana.
Although CPs most commonly originate from the maxillary
antrum, named antrochoanal polyps (ACPs), other sites of
origin may be sphenoid, ethmoid, nasal septum, cribriform
plate, inferior and middle turbinate.[1] CP of middle
turbinate is extremely rare and, according to the English lit-
erature, there are only six cases reported previously.[1–5]

Angiomatous nasal polyps are rare subtypes of CPs, charac-
terized by extensive vascular proliferation and ectasia.[6] As
well as other CPs, angiomatous nasal polyps usually origi-

nate from maxillary sinus. We present an unusual case of a
giant angiomatous polyp arising from the inferior part of
the middle turbinate and, to our knowledge, this is the first
such case reported.  

Case Report

A 24-year-old male patient presented with a five-year his-
tory of bilateral nasal obstruction, snoring, left-sided nasal
discharge and recurrent mild-to-moderate nasal bleeding.
He had no significant past medical history. Anterior
rhinoscopy and endoscopic examination identified a big,
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reddish-grey polypoid mass originating from the inferior
portion of the left middle concha, obliterating the left nasal
cavity and extending posteriorly to the choana. Posterior
rhinoscopy revealed a huge polypoid mass which complete-
ly filled the nasopharynx. Endoscopic finding of the right
nasal cavity was normal. Computed tomography (CT) of
the paranasal sinuses demonstrated a soft-tissue mass com-
pletely filling the left nasal cavity and nasopharynx.
However, all paranasal sinuses were clear (Fig. 1a). As we
supposed to diagnose an angiofibroma with extranasopha-
ryngeal origin, we performed a contrast-enhanced CT scan
with angiography. We found a vessel-like marked enhance-
ment on contrast-enhanced CT scans of the mass in both
early and delayed phase scans. These findings suggested
that vessel-like marked enhancement is attributed to dilat-
ed neovascularization. On angiography, we found only a
few demonstrable feeding vessels, without significant
enlargement, and small areas of neovascularity are also seen
within the mass in the late capillary-venous phase (Fig. 1b).
So, CT angiography did not confirm a vascular lesion, and
the diagnosis of angiofibroma was excluded. 

At surgery, the nasal part of the lesion was debulked endo-
scopically. The nasopharyngeal part was removed transoral-
ly. This was followed by profuse bleeding, which was con-
trolled by anterior nasal packing. The gross appearance of the
excised mass demonstrated reddish-grey, soft, translucent
areas, alternating with firm, black necrotic areas which were
associated with a strong, offensive odor. The nasal part of the
polyp with stalk arising from the anteroinferior part of the left

middle turbinate was 5.5 cm in length, with maximum diam-
eter of 1.4 cm. The dimension of nasopharyngeal part of the
mass was 4.5×4.2×2.6 cm (Fig. 2). A nasal pack consisting of
cotton gauze with ointment was removed on the fourth post-
operative day. Histopathological analysis confirmed the diag-
nosis of an angiomatous CP. In the nasal part, the lesion was
covered with ciliated pseudostratified respiratory epithelium.
The stroma was strongly infiltrated by plasma cells, neu-
trophils and macrophages (Fig. 3a). In the nasopharyngeal
part of the polyp, the metaplasia of the respiratory epithelium
in stratified epithelium of the transitional type was found. A

Fig. 1. (a) Coronal CT scan shows soft tissue lesion arising from the inferior part of the left middle turbinate extending to the choana. Note that the left maxil-
lary and ethmoid sinus is clear. (b) Sagittal contrast-enhanced CT scan shows a giant soft tissue mass involving nasal cavity and extending to the nasopharynx
which is completely filled by lesion. Note the presence of small feeding vessels and the absence of rich, irregular vascular supply characterized for angiofibroma.

a b

Fig. 2. The nasopharyngeal part of mass, excised transorally.



Volume 7 | Issue 1 | April 2017

Giant angiomatous choanal polyp originating from the middle turbinate

55

small number of goblet cells and a paucity of submucous
glands were also seen in all sections of the excised mass. The
examination revealed large, dilated, but thin-walled capillary-
like blood vessels in the polyp stroma (Fig. 3b). The postop-
erative course of the patient was uneventful and 12 months of
follow-up showed no recurrence. 

Discussion
The etiology of CPs, first described by Killian in 1906,
remains unclear. However, chronic inflammation is consid-
ered to play a role in the etiology of CPs.[7] CPs of the mid-
dle turbinate are extremely rare and there have been only six
reported in the literature, of which one arose from the infe-
rior, three arose from the medial and two arose from the
posterior region.[1–5] One of the main characteristics of CPs
is the tendency for rapid growth, resulting in their impres-
sive dimensions. This could be due to the fact that expres-
sions of basic fibroblast growth factor (bFGF) and trans-
forming growth factor beta (TGF-β) are significantly high-
er in tissue of CPs than in bilateral nasal polyposis and, espe-
cially, in healthy nasal mucosa.[4] Angiomatous nasal polyps
are an uncommon subtype of CPs, which are characterized
by large numbers of dilated capillary spaces, with strong
inflammatory infiltrates and abundant extracellular fibrin.[6]

Batsakis and Sneige[8] suggests that angiomatous polyp most
often develop secondary to change in a CP because of vas-
cular compromise in four sites of the upper airway: the
ostium of the paranasal sinus, the posterior end of the infe-
rior turbinate, the choana and the nasopharynx. It is hypoth-

esized that the initial vascular dilatation, stasis, edema, and
infarction occur in these sites following compression of
blood vessels. Reactive and repetitive changes lead to neo-
vascularization and fibrosis.[8] In the case of our patient,
instead of the paranasal sinus ostium, the first site of vascu-
lar compromise could be the inferior portion of the middle
turbinate. 

On the other hand, Sayed and Abu-Dief[9] suggest that
angiomatous polyp is a distinct type of nasal polyp and not a
derivate of the ordinary CP. They found that only angioma-
tous variant of nasal polyps presents with epistaxis. One of
the main hystological characteristics of angiomatous nasal
polyps is strong plasma cell infiltration of the polyp stroma.
This finding could be linked with angiogenesis and vascular
endothelial proliferation within the polyp stroma suggesting
that significantly increased number of plasma cells may be
the main cause of histological changes found in this variant
of inflammatory nasal polyps. Blood flow in ordinary CPs is
decreased with smaller number of blood vessels compared to
with healthy nasal mucosa. The stroma of angiomatous
polyps have large numbers of dilated capillary spaces and
numerous large hemosiderin-laden macrophages suggesting
the presence of two parallel processes: blood extravasation
and stromal tissue reparation.[6,9]

Clinically and radiologically, angiomatous CPs may be
confused with vascular neoplasms, including nasopharyn-
geal angiofibroma. The early identification of cases similar
to angiofibroma is of crucial importance. This finding can
have important implications for pre-surgical and surgical

Fig. 3. (a) Photomicrograph of an angiomatous CP shows pseudostratified respiratory ciliated epithelium and strong plasma cell and macrophage infiltration
of the polyp stroma. (b) Large, dilated, thin-walled capillary-like blood vessels in the polyp stroma. (Hematoxylin & Eosin, magnification ×100).

a b



management. A contrast-enhanced CT scan of the paranasal
sinuses with angiography should be used to differentiate
between nasopharyngeal angiofibroma and angiomatous
CP. Regarding our case, it is particularly important in cases
of angiofibroma with extranasopharyngeal primary localiza-
tion. This is the rare form of angiofibroma originating from
the paranasal sinuses, inferior and middle turbinate, and
from the nasal septum.[10] On angiography, angiomatous
CPs have only a few demonstrable feeding vessels compared
to the rich irregular vascular supply of a nasopharyngeal
angiofibroma. This is explained by the fact that angiomatous
CPs do not have a normal arborizing vascularity pattern but
rather irregular arrangements of dilated capillary-type ves-
sels and newly endothelialized spaces with endoluminal
thrombosis.[6] Thus, preoperative embolization is not neces-
sary for management of angiomatous CPs. In contrast, the
resection of a nasopharyngeal angiofibroma requires preop-
erative embolization due to the possible severe intraopera-
tive bleeding. In patients with angiomatous CP, there was
no finding on paranasal CT scan indicating bony destruc-
tion, which is a frequent radiological characteristic of
angiofibroma. So, the excision of an angiomatous CPs, sim-
ilarly to ordinary CPs, is a relatively simple surgical proce-
dure and polyp recurrence is relatively rare. 

Conclusion
We present an extremely rare case of an angiomatous CP
originating from the middle nasal concha with its clinical,
radiological and pathological characteristics. Angiomatous
CPs should be considered as a subtype of CPs with unilater-
al nasal obstruction and epistaxis as main symptoms. Despite

the benign nature of these lesions, they may be confused
with neoplastic processes and vascular malformations. The
main differential diagnostic problem is nasopharyngeal
angiofibroma which can be excluded by contrast-enhanced
CT scan with angiography.
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