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Abstract

Introduction: Age is important risk factor for nasopharyngeal and sinonasal cancers, but data regarding whether patient
age at diagnosis is related to such malignancies survival are conflicting. This population-based study tried to evaluate the
impact of some demographical characteristics of patients with nasopharyngeal and sinonasal tumors for updating the recent
insights of these challenging tumors in our country, on the hope that it may serve in speculation of the related outcomes. This
study included 183 formalin-fixed, paraffin-embedded tissue blocks from 35 inflammatory nasal polyps (INP), 35 sinonasal
papillomae (SNP), 65 nasopharyngeal carcinomas (NPC), 18 sinonasal carcinomas (SNC) as well as 30 healthy nasal tissues
as a control for this study:.

Results: It was observed from the data in this research that the age group of those patients mostly affected with NPC is the
age stratum of 41-60 years (46.2%:30), while the more influenced age of SNC was 41-60 and 61-80 years (50%:9). Regarding
gender distribution of the patients with NPC and SNC lesions, the percentage of the males with NPC was higher (73.8%: 48)
than of their female counterparts (26.2%: 17). Whereas, the level of males with sinonasal cancers was lower (38.9%: 7) than
the level of their female counterparts (61.1%: 11). Anatomically, NPC cases, 19(29.2%) cases were as nasal masses and 46
(70.8%) were as post nasal masses. On the other hand, SNC was 16 (88.9%) as nasal masses and only 2 (11.1%) were as
para nasal masses. In regard to histopathological features of carcinoma tissues, the undifferentiated carcinoma was the most
frequent type in nasopharyngeal carcinoma in this study, constituting (75.4%), while the moderately differentiated carcinoma
was the most frequent type in sinonasal cancer tissues group founding (44.4%) of the cases.

Conclusions: We found age and gender-specific inequalities in time to diagnosis for some, but not all cancer sites studied.
While these need further explanation, these findings can inform the development and evaluation of interventions intended

to achieve a timely diagnosis and improved cancer outcomes, such as to provide equity across all age and gender groupings.

Keywords: NPC; SNC; INP; SNP

Abbreviations: SNP: Sinonasal Papillomas; INP: Introduction

Inflammatory Nasal Polyps; LSD: Less Significant Difference; '

SNUC: Sinonasal Undifferentiated Carcinoma; EBV: Epstein- Nasopharyngeal cancer is a type of head and neck cancer;
Barr Virus. it starts in the upper part of your throat, behind the nose
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[1]. Sinonasal malignant neoplasms are rare tumors that
constitute about 3% of tumors in the upper respiratory tract;
these include malignancies of the nasal cavity and paranasal
sinuses (maxillary sinus, ethmoid sinuses, frontal sinus, and
sphenoid sinus) [2]. The age was recognized as a risk factor
for sinonasal malignant tumorigenesis, in which older age
was associated with higher incidence. However, the frequency
was also influenced by the duration of carcinogenic exposure

[3].

In high-risk populations, NPC incidence rises after the
age of 30 years with peaks at 40-60 years and after that
declines [4,5]. Sinonasal papillomas (SNP) and inflammatory
nasal polyps (INP) are the benign tumors of the nasal cavity
that result from chronic inflammation, allergens, pollutants,
infectious agents, and cystic fibrosis [6,7]. In nasal cavity,
paranasal sinuses and nasopharynx, a variety of neoplastic
and non-neoplastic lesions, are commonly encountered [8,9]
where polypoid masses are the most common form of these
lesions; these polyps can be either benign or malignant [10]
and nasal inflammatory polyps are the most common lesions
affecting nearly 4% of the general population [11], and
malignant tumors being rare (less than 1% of all carcinomas)
[12].

On the other hand, sinonasal undifferentiated carcinoma
of the paranasal sinus is extremely rare, accounting for <3%
of all head and neck tumors and 0.2-0.8% of all cancers
and is known to arise from Schneiderian epithelium which
lines the nasal cavity and the paranasal sinus [13]. However,
Shirazi, et al. [6] in reported that tumors of the nasal cavity
are often grouped with those in the paranasal sinuses in the
sinonasal region [6]. Malignant neoplasms are extending
from the mucosal membrane of the nasal cavities, paranasal
sinuses, and nasopharynx and are classified into three major
histologic subtypes: keratinizing, non-keratinizing and
undifferentiated squamous cell carcinoma [14].

The Studied Groups and Sample Collection

A total number of one hundred eighty-three (183)
randomly selected nasopharyngeal, and sinonasal tissues
were enrolled in the present study which was collected
from patients admitted to surgical wards and from patients
subjected to biopsies and archived at histopathological
laboratories in several hospitals at Baghdad (Al-kindy
Teaching Hospital, Al-Yarmouk Teaching Hospital, and Ghazi
Al-Hariri Teaching Hospital / Baghdad Medical City); the
collected samples were divided into following study groups:

1. Eighty-three malignanttissue blocks (65 nasopharyngeal
carcinomas and 18 sinonasal carcinomas) have been
obtained from patients who had undergone surgical
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operations or biopsies.

2. Seventy benign sinonasal tissue blocks have been
obtained from patients who had undergone surgical
operations or biopsies for different benign masses which
are classified into two groups:

a. Thirty-five sinonasal papillomas.
b. Thirty-five inflammatory nasal polyps.

3. Thirty sinonasal healthy tissue biopsies (sinonasal
tissues without remarkable pathological changes) from
patients subjected to nasal bridge re-construction
operation were used as a control group.

These tissues were re-examined for final confirmation
of their initial diagnosis as nasopharyngeal and sinonasal
carcinoma tissues, sinonasal benign tumors (sinonasal
papilloma and polyps) and healthy tissues.

Statistical Analysis

IBM SPSS statistics program Version 21 was used to do
the statistical analysis of the current study & Microsoft Excel
2010 for graphics presentation.

The usual statistical methods were used to assess and
analyze the results; they include:

Descriptive Statistics

1. Statistical tables including observed frequencies,
percentages, mean standard deviation, standard error
& range (Minimum & Maximum).

2. Graphical presentation through using Bar- charts.

Inferential Statistics

They were used to accept or reject the statistical
hypotheses; they include:
1. Chi-Square test (x2)

2. Binomial test (Z- test).

3. The (ANOVA) test with multi comparison, less
significant difference (LSD) test.

Results
Clinic Pathological Findings

Distribution of patients with sinonasal and
nasopharyngeal lesions in relation to their age: The
archival specimens collected in this study were related to
nasopharyngeal cancer patients whose ages ranged from
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13 -73 years, and the mean age of those patients was (43.71
+ 15.67) years. Whereas the sinonasal cancer patients’ age
was ranging from 42 to 82 with a mean of (62.67 + 9.10)
years. The mean age of patients with sinonasal papilloma
was (50.21 £15.12) years, while their age ranged from 3- 71
years. However, the mean age of patients with inflammatory
nasal polyps was (27.94 + 16.57) years, and their age ranged
from 6 - 64 years. Furthermore, the mean age of apparently
healthy individuals was (45.23 + 7.88) years, and their age
ranged from 30- 62 years and as shown in table 1 and figure
1. Also, it was observed in (Table 2 & Figure 2) that age
group of those patients mostly affected with nasopharyngeal
cancers is the age stratum of 41-60 years (46.2%:30),
followed by the age stratum of 20-40 years (30.8%:20), then
the age stratum of 61-80 years (12.3%:8) and lowest affected
group of nasopharyngeal cancers was the age stratum of < 20
years with the percentage (10.8%: 7). Furthermore, the more

influenced age of sinonasal carcinoma patients was 41-60
and 61-80 years (50%:9), while no patients with sinonasal
carcinoma were found in < 20 and 20-40 years.

Regarding those patients who were suffering from
sinonasal papillomas, the most affected age group was 41-
60 years (45.7%:16), followed by 20-40 years (28.6%:10),
then 61-80 years (22.9%: 8) and lastly the lowest affected
group of sinonasal papillomas was those in the age stratum
< 20 years (2.9%:1). Regarding inflammatory nasal polyps
patients, the most affected age group was those < 20 years
(42.8%:15), followed by those aged 20-40 years (28.6%:
10), then age group of 41-60 years (25.7%:9) and finally the
age group of 61-80 years (2.9%:1). The statistical analysis
shows highly-significant differences (P<0.01) among the
distribution of age strata studied herein.

Range*
Studied groups N Mean Age / Years Std. Deviation Std. Error
Mini. | Maxi.
Apparently healthy Control 30 45.23 7.88 1.44 30 62
Inflammatory nasal polyp(INP) 35 27.94 16.57 2.8 6 64
Sinonasal papilloma (SNP) 35 50.21 15.12 2.49 3 71
Sinonasal carcinoma (SNC) 18 62.67 9.1 2.14 42 80
Nasopharyngeal carcinoma (NPC) 65 43.71 15.67 1.94 2 73
Total 183

Table 1: Distribution of groups in relation to the mean and range of their age.

* Mini: minimum, Maxi: maximum

Studied groups
Age groups/ .
Y Inflammatory | Sinonasal Sinonasal Pearson Chi-
A.H g art || masal polyp Papilloma carcinoma Nasopharyngeal Square(P-value)
.H. Contro i
(INP) (SNP) (SNC) carcinoma (NPC)
N 0 15 1 0 7
<20
% 0% 42.80% 2.90% 0% 10.80%
N 11 10 10 0 20
20-40
% 36.70% 28.60% 28.60% 0% 30.80%
1. 60 N 18 9 16 9 30 P=0.00 Highly
% 60% 25.70% 45.70% 50% 46.20% Sign. (P<0.01)
N 1 1 8 9 8
61-80
% 3.30% 2.90% 22.90% 50% 12.30%
N 30 35 35 18 65
Total
% 100% 100% 100% 100% 100%

Table 2: Age stratification of patients about to their histopathological diagnosis.
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Figure 1: Distribution of study groups according to the mean and range of their age.
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Figure 2: Age stratification of patients about their histopathological diagnosis.
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Gender distribution of the patients with sinonasal and (73.8%: 48) than the level of their female counterparts
nasopharyngeal lesions (26.2%: 17). Whereas, the level of males with sinonasal
In this study, and as shown in table 3 and figure 3, the cancers was lower (38.9%: 7) than the level of their female
level of the males with nasopharyngeal cancers was higher counterparts (61.1%: 11).
Studied groups Pearson
Gender .
A.H. Control Inflammatory Sinonasal Sinonasal Nasopharyngeal Chi-Square
nasal polyp (INP) | papilloma (SNP) | carcinoma (SNC) | carcinoma (NPC) (P-value)
N 24 17 24 7 48
Male
% 80% 48.60% 68.60% 38.90% 73.80%
N 6 18 11 11 17
Female P=0.005
% 20% 51.40% 31.40% 61.10% 26.20% . .
Highly Sign.
N 30 35 35 18 65 (P<0.01)
Total
% 100% 100% 100% 100% 100%
Male / Female 4 0.94 218 0.64 2.82
Ratio
Table 3: Distribution of study groups about their gender.
Mahmood MM, et al. Demographical Investigations of Iraqi Patients with Nasopharyngeal and Copyright© Mahmood MM, et al.
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Regarding the patients who suffer from sinonasal
papillomas, the level of males was also higher (68.6%: 24)
than the level of female (31.4%:11) while the level of males
with inflammatory nasal polyps (48.6%:17) was lower
than the level of females (51.4%:18). The male /female
ratio of the patients with nasopharyngeal cancers was 2.8:

1. Furthermore, male / female ratio of the sinonasal cancer
patients was 0.6: 1, and the male/ female ratio of sinonasal
benign tumors (papilloma and polyps) was 2.2: 1 and 0.9:
1, respectively. The statistical analysis showed a high-
significant difference (P<0.01) among the studied groups.

Vs

Figure 3: Distribution of study groups according to their gender.

Anatomical distribution of benign and malignant cases:
Anatomically, inflammatory polyps 30 (85.7%) cases
were diagnosed in the nasal cavity while only 5(14.3%) as
paranasal polyps and sinonasal papillomas 26 (74.3%) cases
were diagnosed in the nasal cavity while only 9 (25.7%)
at paranasal sinuses. Regarding malignant group (NPC),
19(29.2%) cases were as nasal masses, and 46 (70.8%) were
as post nasal masses. On the other hand, sinonasal cancers

were 16 (88.9%) as nasal masses and only 2 (11.1%) were as
Para nasal masses.

The results revealed highly significant differences at
(P<0.01) inflammatory polyp and among sinonasal papilloma
groups. Likewise, highly significant differences were found at
(P<0.01) between sinonasal and nasopharyngeal carcinoma
groups (Table 4 and Figure 4).

Studied groups Specimen Sites N % Binomial Z -test (P-value)
Nasal cavity 30 85.70%
Inflammatory Sino-nasal polyp (INP) paranasal polyp 5 14.30% P=0.00 Highly Sign. (P<0.01)
Total 35 100%
Nasal cavity 26 74.30%
Sino-nasal papilloma (SNP) paranasal sinus 9 25.70% P=0.006 Highly Sign. (P<0.01)
Total 35 100%
Nasal mass 16 | 88.90%
Sinonasal carcinoma (SNC) Para nasal mass 2 11.10% P=0.001 Highly Sign. (P<0.01)
Total 18 100%
Nasal mass 19 29.20%
Nasopharyngeal carcinoma (NPC) Post nasal mass 46 70.80% P=0.001 Highly Sign. (P<0.01)
Total 65 100%

Table 4: Anatomical distribution of the studied benign and malignant lesions.
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Figure 4: Anatomical distribution of benign and malignant lesion.
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Histopathological Features of Carcinoma

Tissues

Grading of carcinomas: The carcinoma group grading in the
present study revealed that well differentiated (keratinizing)
carcinomas constituted 10(15.4%) tissues of NPC group,
while 2(3.1%) tissues of NPC have moderately differentiated
grade. The poorly differentiated grade was observed in
4(6.2%) cases while undifferentiated carcinomas grade
noticed in 49(75.4%) (Table 5 & Figure 5).

Well, differentiated (keratinizing) carcinomas were

not seen in any tissues in SNC group, while 8(44.4%) SNC
tissues have moderately differentiated grade, 7(38.9%)
tissues have poorly differentiated grade and undifferentiated
carcinomas grade were observed in 3(16.7%) (Table 5 &
Figure 5). The statistical analysis of the grading distribution
of nasopharyngeal and sinonasal carcinomas revealed
highly significant differences (P<0.01). The undifferentiated
carcinoma was the most frequent type in nasopharyngeal
carcinoma in this study founding (75.4%) of the tissues,
while the moderately differentiated carcinoma was the most
frequent type in sinonasal cancer tissues group constituting
(44.4%) of the cases.

. . Studied groups .
Diagnosis (Dx.) Pearson Chi-Square
Sinonasal Carcinoma (SNC) Nasopharyngeal (P-value)
carcinoma (NPC)
N 0 10
Well differentiated
% 0% 15.40%
N 8 2
Moderately differentiated
% 44.40% 3.10%
N 7 4 P=0.00 Highly Sign.
Poorly differentiated

Y % 38.90% 6.20% (P<0.01)

N 3 49
Undifferentiated
% 16.70% 75.40%
N 18 65
Total

% 100% 100%

Table 5: Distribution of Carcinoma Group According to their Grading.

Discussion

The patient’s age in the present results coincide with
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the results of many other studies: [11,15] found that the
mean age of Nigerian patients with head and neck cancers,
including nasopharyngeal cancers, was 43.3 years. Also,
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several studies are in agreement with the current results,
which have stated that nasopharyngeal cancers increased
with the advancing age with a peak age of 41-60 years and
decreased above 60 years [16,17]. However, the results of the
present study are consistent with the results of other studies
that revealed a mean age of patients with SNC was 62.3 years
with age ranging from 8 to 82 years, where the most common
age stratum found was 71-80 years [9,18]. Another study by
d’Errico, et al. reported that 60 - 69 years old as the highest
age group of patients [3].

The age was recognized as a significant factor for
sinonasal malignant tumorigenesis, in which older age was
associated with a higher incidence. However, the frequency
was also influenced by the duration of carcinogenic exposure

[3].

Regarding the benign sinonasal lesions, the current
study agrees with study conducted of Dewan, et al. [19]
who revealed that among sinonasal neoplasms (including
sinonasal papilloma) the most common age stratum was 41-
50 years and also agreed with study conducted by Singh, in
(2016) who found among the benign neoplasms of nasal and
paranasal cavity, sinonasal papilloma was common in the
age stratum of 11-30 years and 41-60 years [18,19]. Another
similar study by Gupta S, et al. [20] has indicated that
sinonasal papilloma was common in the 5th and 6th decades
of age with a mean age of 52 years, and an age ranged from
10-74 years. Also Bhattacharya, et al. and Sivalingam et al.
found in their studies that all the benign cases were seen to
have an age of <40 years with a mean age of 20 years [16,17].

However, the present observed results, as well as the
reported similarities and differences of the results among
these mentioned studies regarding the age distribution
of patients with different sinonasal and nasopharyngeal
lesions have supported the theory of an association of
sinonasal and nasopharyngeal carcinomas to the age. This
could be explained by the presence of immune system defect
in those older ages. This might lead to the accumulation of
DNA mutations in the cells, and then being an additional
significant risk factor in cancer development [21]. Also,
genetic susceptibility has been reported as an etiological
co-factor responsible for the risk of developing NPC, which
has a relation to differences in ethnicity and geographical
areas with various levels of risk. Undoubtedly HLA is playing
important role in NPC predisposition by playing a functional
role in modulating an innate and adaptive immune response
[22]. Also, it has been reported that specific HLA alleles
(including HLA-A2, HLA-B17, and HLA-Bw46) about to the
prevalence of NPC especially in the Chinese population,
although reasons for these associations or differences are
still elusive [23].
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Also, present percentage of NPC which was increased
with the patients age could be related by many risk factors
that enhance appearance of malignant nasopharyngeal
tumor in young age group about the proceeding of age such
as genetic predisposition, smoking and changes in life style (a
highly caloric diet-rich in fat, refined carbohydrate, alcohol
uptake) which in turn supporting a previous study done
by Abdulamir AS, et al. [24]. It was observed in most of the
studies that mean age was least for non-neoplastic lesions,
starting to increase for benign lesions and was at highest for
malignant lesions [25].

Regarding of gender, in nasopharyngeal carcinoma
and sinonasal papilloma, the results of the current study
are consistent with the results of most of the other studies
[9,26,27] who found that the affected men were more than
predominance their counterpart women. This prevalence a
male in NPC may be belongs essentially to the nature of the
risk factors [28].

In our study, the male to female ratio was 1:1.6 for SNC
patients. This result is consistent with Shirazi, et al. [6], who
found the results of sinonasal undifferentiated carcinoma
(SNUC) regarding male to female ratio was 1:2 [6]. This
may be attributed to various genetic, hormonal, menstrual,
an immune system in female and environmental factors
since women have been more exposing themselves to
known carcinogens, such as cigarette smoking and alcohol
consumption. Moreover, stress and an increasing number
of females working in factories, exposing themselves to
carcinogens can be considered as other factors [29].

Regarding nasal polyps, the results of the current study
agree with the study of Mumbuc, et al. who found a slight
female preponderance in the nasal polyp group [30]. Also,
this study agrees with a study conducted by Bakari, et al.
[31] in which found a higher preponderance of females than
males as well as agrees with the study conducted by Parajuli,
etal. [32] in which found a slight female preponderance with
a male: female ratio of 1:1.31 [31,32]. Overall, the variance in
incidence rate between the two sexes are not understood, but
could likely involve the interactions between gender-related
differences in exposure to hormones and risk factors [5,31].

In relation with the anatomical distribution of benign
and malignant cases, The results of this study in accordance
with other studies by [11,33,34] who found that the nasal
cavity is the most common site for the non-neoplastic and
neoplastic tumors followed by paranasal sinuses. Also,
the present results are consistent with previous studies
by Khan, et al. who found that nasopharynx and paranasal
sinus are the most common sites for malignant tumors
[35]. Several researchers reported that the most common
location of tumors is the nasal cavity (57%), followed by
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the maxillary sinus (27 %). Moya-Plana, et al. found that
squamous cell carcinoma is the most recurrent form of
sinonasal malignancy, especially in the maxillary sinuses
and nasal cavity [26]. In the nasal cavity, paranasal sinuses
and nasopharynx, a variety of neoplastic and non-neoplastic
lesions, are commonly encountered [8,9] where polypoid
masses are the most common form of these lesions [10].
However, Shirazi, et al. reported that tumors of the nasal
cavity are often grouped with those in the paranasal sinuses
in the sinonasal region [6].

Thehistological grading of cancer isimportant parameter
of risk assessment in nasopharyngeal patients and reflected
that in the histological subtype of this type of cancer [36].
Malignant neoplasms are extending from the mucosal
membrane of the nasal cavities, paranasal sinuses, and
nasopharynx, and are classified into three major histologic
subtypes: keratinizing, non-keratinizing and undifferentiated
squamous cell carcinoma [14,37]. The grading of the
carcinoma group in the present study revealed that well
differentiated (keratinizing) carcinomas are constituting
10 (15.4%) tissues of NPC group, while 2(3.1%) tissues
of NPC have moderately differentiated grade. The poorly
differentiated grade was observed in 4(6.2%) tissues, while
undifferentiated carcinomas grade was noticed in 49(75.4%)
(Table 5 & Figure 5). Well differentiated (keratinizing)
carcinomas were not seen in any tissues in SNC group,
while 8(44.4%) SNC tissues have moderately differentiated
grade, 7(38.9%) tissues have poorly differentiated grade and
undifferentiated carcinomas grade were noticed in 3(16.7%)
(Table 5 & Figure 5). The statistical analysis of the grading
distribution of nasopharyngeal and sinonasal carcinomas
revealed highly significant differences (P<0.01).

The undifferentiated carcinoma was the most frequent
type in SNC in this study founding (75.4%) of the tissues,
while the moderate differentiated carcinoma was the most
frequent type in sinonasal cancer tissues group constituting
(44.4%) of the cases. The increase rate of undifferentiated
NPC and moderately SNC carcinomas may be due to the
patients were not aware of their health and did not follow up
with their condition as early as possible.

In this respect, Shirazi, et al. revealed that NPC was
the most common malignant tumor. Out of the (40.6%)
tissues diagnosed as NPC (71.2%) were squamous cell
carcinomas (WHO Grade 1), (17.3%) were non-keratinizing
squamous carcinomas (WHO grade II), and (11.5%) were
lymphoepithelioma type carcinomas (WHO grade III). 29.8

[6].

Also, Al-Shemmary found that 37.5% of nasopharyngeal
tissues have grade I (squamous cell grade), 15% have
grade II (non-keratinizing), and 47.5% have grade III
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(undifferentiated grade) [38]. However, Lépez-Hernandez,
et al. found (31.2%) undifferentiated, (57%) with well and
moderately differentiated, and (29.8%) associated with
poorly differentiated sinonasal carcinomas patients [39].
The present results are incompatible in percentages with
Agaogluy, et al. study of NPC tissues where 9.9% was in grade
I, followed by 3.7% in grade I, and 86.4% in grade III [40].

Adam, et al. shows that the WHO type Il was the most
frequent histopathological type in their study population.
Theseresults are corresponding with the current study where
the WHO type Il was the most frequent histopathological
type of NPC grades [41]. In contrast to our study, Agaimy
results have shown a significant proportion of sinonasal
neoplasms displaying undifferentiated carcinoma [42].

However, type III NPC comprises over 95% of NPC in
high-incidence areas, and most of the remaining 5% is type
II NPC. On the other hand, the most predominant NPC type
in low-incidence regions was type I and may have an etiology
different from other two histologic types [43,44]. In areas
with low incidence of NPC (such as North America), around
25% of NPC patients are WHO type I, 12% are type II, and
63% are type Il whereas, in endemic areas such as South
China, the histological distribution is approximately 2%, 3%,
and 95%, respectively [45].

Inendemicareas of NPC,95% are type [Il undifferentiated
carcinoma, which has Epstein-Barr virus (EBV) infections
as the prevalent etiological factor interacting with genetic
predisposition as well as consumption of preserved foods
[46]. Furthermore, there is a very strong association between
nasopharyngeal undifferentiated carcinoma and EBV [47].
Nasopharyngeal carcinoma showed a high incidence rate
(0.35) while; accessory sinus was a low incidence in ratio
(0.05), according to Iraqi Cancer Registry [48]. The USA,
non-keratinizing vs. keratinizing subtypes have significantly
shown race-related factors (Asians vs. Hispanic and white vs.
black), respectively [49].
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