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L the effectiveness of MRI in identifying the disease and its
complications through demographic factors age and sex. The study
Keywords: was conducted on (42) patients with sphenoid sinus mucocele (20
males and 22 females), aged (1-75) years in the Medical City
Complex (Ghazi Hariri Hospital), Baghdad, Iraq during the period
from January to July 2025. MRI machine with 1.5 Tesla from
(Achieva, Philips Medical Systems) was used to examine the patients
in the study. The results revealed that males were more likely to have
complication more than females (p=0.001). The patients mean age
was (36.5) years, and younger patients were more susceptible to the
disease than the elderly with a highly significant difference
(p<0.001). The highest incidence rate was in cavernous sinuses
thrombosis 5 (11.9%), while the lowest incidence rate was in
intracranial abscess and cerebrospinal fluid leakage 1 (2.4%). The
study demonstrated that MRI had a high efficiency in diagnosing the
disease in terms of sensitivity, specificity, and accuracy (96%),
(91%), and (95.2%) respectively. Males are more likely to develop
sphenoid sinus mucocele than females, while young patients are
more susceptible to the disease. MRI has a high ability to diagnose
sphenoid sinus mucocele and its complications and determine the
factors that may affect infection.
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1- INTRODUCTION

The sphenoid sinus is considered one of the important structures in the human body because of its
important role in filtering and humidifying the air entering the human body [1]. However, when it is affected, fluids
will begin to accumulate inside it, and this leads to the obstruction of the passages that help to filter the air [2]. The
accumulation of these fluids leads to an increase in the size of the sinus and thus an increase in pressure inside the
skull or erosion of the structures adjacent to the sinus. These will lead to certain symptoms such as vision
disturbance or neuropathy [3]. Therefore, the earlier diagnosis will help in reducing or eliminating the complications
that may occur when the disease worsens.
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Computed tomography is considered one of the most effective and essential devices in detecting sinus diseases, as it
plays a fundamental role in diagnosing bones [4,5]. However, its effectiveness is less in the case of diagnosing
tissues, especially when complications of the disease occur and it extends to adjacent tissues [6]. Consequently,
there is a need to use magnetic resonance imaging (MRI) in assessing complications of the disease, as it plays an
important and effective role in diagnosing tissues and thus detecting disease progression [7].

Therefore, the efficiency of MRI in diagnosing the disease is considered equal to or less than that of CT scans [8].
Hence, determining the efficiency of the device is important to determine which is better. For that reason, the
research aim was to assess the MRI device in detecting sphenoid sinus mucocele complications.

2- MATERIALS AND METHODS

The study was carried out on (42) patients with sphenoid sinus mucocele (20 males and 22 females), aged
(1-75) years, and were all examined with a CT scan in the Medical City Complex (Ghazi Hariri Hospital), Baghdad,
Iraq during the period from January to July 2025. MRI machine with 1.5 Tesla from (Achieva, Philips Medical
Systems) was used to examine the patients in the study. Patients who suffered from visual disturbances, headaches,
and sinus obstruction were included in the study, while patients who had a previous cancer, or metals in their bodies,
or had fear of MR, or did not complete the examinations, such as clinical or imaging data were excluded.

The MRI examination was done by lying the patients on the MRI table, with the head coil placed, and then protocols
were used including different sequences: T1-axial (TR=400 ms, TE=8 ms), T2-axial (TR=3000 ms, TE=96 ms),
sagittal T2, axial T2 Short Tau Inversion Recovery (STIR), axial T2-weighted Fluid-Attenuated Inversion Recovery
(FLAIR), and Diffusion-Weighted Imaging (DWI). Standardized imaging parameters across all machines included a
slice thickness of 3 mm, a field of view (FOV) of 230 mm, and 256 x 256 matrix size .The radiographic images
were confidentially evaluated by three radiologists with over 10 years of experience based on the shape of the sinus
and the signal intensity during the examination. High resolution on T1 and T2 images indicated that mucocele had
accumulated in the area. The bone condition was also evaluated to determine if there was erosion of the structure,
which indicates advanced disease and increased pressure on intracranial structures. Neighbouring structures, such as
the eye and cavernous sinus, were then evaluated to determine if the disease had progressed and penetrated into the
adjacent structures as shown in Figure 1. The study was approved by the Training and Human Development Center
at the Medical City, Ministry of Health, Baghdad, and all patients agreed to provide information about their disease,
while keeping patients’ information confidential.

Fig (1): A female, 38 years old, with right-side papilledema A) An Axial T1 weighted image shows large
mucocele in the right side of the sphenoid sinuses with high signal intensity. B) An MRI axial T2 SPIR image
shows symmetry between the right and left perioptic nerve sheaths, indicating papilledema. C) An Axial CT

image for the same patient shows the sphenoid sinuses mucocele with destruction and bone erosion
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Statistical Analysis: The statistical analysis program SPSS version 20 was used for data analysis. The study
population was determined by frequencies and percentages (%). The Chi-square test, Fisher's exact test and Mann-
Whitney test were employed to evaluate and compare the age, gender and MRI results. The (p<0.05) was regarded
as statistically significant.

3- RESULTS AND DISCUSSION

The chi-square test results in Table 1 showed a heterogeneous pattern of complication distribution among
patients, where the complications had a significant difference of (y2=44.0) at (p<0.001). The most common group
was patients have mucocele without complications 12(28.6%), followed by cavernous sinus thrombosis (16.7%),
while other complications, such as papilledema, meningitis, and optic nerve compression, accounted for (9.5%)
each. Less specific findings were intracranial abscess (7.1%), bone erosion, CSF leak, and comorbidities (such as
meningitis with abscess or CSF leak), with (< 2.4%) frequencies.

Table (1): The Complication types of Sphenoid Sinus Mucocele

— Chi-square ()
Complication Type N (%) ( p-value)
Cavernous sinuses thrombosis 7(16.7%)

Optic nerve compression 4(9.5%)

Meningitis 4(9.5%)

Papilledema 4(9.5%)

Intracranial abscess 3(7.1%)

Bone erosion 1(2.4%)

CSF leak 1(2.4%)

No complications 12(28.6%) 44.0
Cavernou_s sinuses thrombosis and optic nerve 1(2.4%) 0.00003*
compression

Meningitis and intracranial abscess 1(2.4%)

Meningitis and CSF leak 1(2.4%)

Bone erosion and papilledema 1(2.4%)

Pituitary dysfunction and optic nerve compression 1(2.4%)

Intracranial abscess and CSF leak 1(2.4%)

Total 42(100%)

*p < 0.001: statistically significant (Chi-square goodness-of-fit test)

The results of Fisher’s Exact test showed that there are differences between gender and the results of magnetic
resonance imaging (Fisher’s Exact Test) at (p=0.0036). In the male group, the percentage of positive findings was
(45.2%), while the percentage of negative findings was (2.4%), whereas in females, the presence of complications
was equal as positive and negative findings were in (26.2%). The results showed that male patients were more
susceptible to complications of mucocele, with positive outcomes being higher in males, as observed in Table 2.

Table (2): The relationship between gender and MRI findings in patients with sphenoid sinus mucocele

Gender MRI Negative N (%) MRI Positive N (%) Total N (%) p-value
Male 1(2.4%) 19 (45.2%) 20 (47.6%)
Female 11 (26.2%) 11 (26.2%) 22 (52.4%) 0.0036*
Total 12 (28.6%) 30 (71.4%) 42 (100%)

Fisher’s Exact Test, p=0.001. MRI: magnetic resonance imaging
* Statistically significant at p < 0.05

The findings of Mann-Whitney test showed a statistically significant relationship between the age and lesion
variables (Z = —4.493) at (p< 0.001), as the mean age was (34.42) years for the group of patients with negative
lesions, while the mean age was (16.33) years for the patients with positive lesions. This indicates that younger
people (mean age < 30 years) had positive lesions, while older people (mean age 60 years) had negative MRI results
as shown in Table 3 and Figure 2.
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Table (3): Comparison of age between MRI-Negative and MRI-Positive groups

Ezﬂezzlzlts N (%) Mean Rank \m?t?];y U Z-value p-value
Negative | 12 (28.6%) 34.42
Positive | 30 (71.4%) 16.33
Total 42 (100%) - 25 -4.493 <0.001*

* (p < 0.001): Statistically significant
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Fig (2): Age distribution by MRI result in patients with Sphenoid Sinus Mucocele

The results of sphenoid sinus mucocele examination by MRI showed that it is highly effective in detecting sinus
complications, especially with regard to the extension of the disease to the adjacent tissues, compared to the CT
scan, which is considered one of the devices used as the gold standard in diagnosing these complications, especially
with regard to the bones, where the sensitivity was (96%) and the specificity (91%) with an accuracy of
(95.2%),while negative predictive value was (91%) and the positive predictive value (96%) as shown in Table 4.

Table (4): Diagnostic accuracy of MRI compared with computed tomography (CT) in the evaluation of
sphenoid sinus mucocele

Positive Negative
. Sensitivity | Specificity | Predictive | Predictive | Accuracy
Comparison | TP | FN | TN | FP (%) (%) Value Value (%)
(%) (%)
MRIvs.CT |29 |1 11 |1 96 91 96 91 95.2

TP = True positive; FN = False negative; TN =True negative; FP= False positive. Computed Tomography was
considered the reference standard test.

In Figure 3, the ROC curve showed that MRI has a high efficiency in distinguishing the disease, as the area under
the curve (AUC) was (94.29%), which indicated the high ability in diagnosis. Also, the upper height of the curve
with stability in the first quarter indicated the sensitivity and accuracy of the magnetic resonance imaging device in
diagnosing the disease, and this finding was also confirmed in Table 4, indicating the reliability of the device in
diagnosing the disease, as the AUC was higher than (0.90).
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Fig (3): Receiver Operating Characteristic (ROC) Curve showing the diagnostic accuracy of MRI compared
with CT (Gold Standard) in patients with sphenoid sinus mucocele

This study is considered one of the first investigations to diagnose sphenoid sinus mucocele complications using
MRI [9]. The study showed that the most common complication was cavernous sinus thrombosis. This result was
consistent with Villa et al., 2014, who showed that the high incidence of complications was cavernous sinus
thrombosis due to the close anatomical location of each structure, also the close venous drainage between them [10].
In the same way, the most common complications were optic nerve compression, papilledema, and meningitis,
which was consistent with Ibrahim et al., 2024, who showed that the close proximity between the structures is the
main reason for these complications, as the bony orbit is located anterior to sphenoid sinus, and the optic nerve is on
the side of the sphenoid sinus wall. Therefore, the worsening of the patient’s health condition will lead to visual
impairment as a result of pressure on the optic nerve [11]. Thus, early diagnosis helps in very quickly treatment and
avoids permanent vision loss [12]. Similarly, meningitis can occur as a result of the anatomical proximity of the
sphenoid sinus and the central nervous system. As a result of this proximity, the disease can extend to adjacent
structures [13]. The same applies to intracranial abscess complications. This means that early diagnosis of the
disease reduces the incidence of strokes and preserves neurological and visual functions [14].

The study revealed that bone erosion and cerebrospinal fluid leakage are among the least common complications
this decrease indicates that the diagnostic tools that used, magnetic resonance imaging (MRI) and computed
tomography (CT) scans, are highly sensitive in detecting the disease in its early stages. Therefore, using these
imaging tools in screening helps to determine the progression of the disease and prevent bone damage, this result
contradicts the findings of Slevakumar et al., 2015, who considered bone erosion to be a common complication of
mucoceles of the sphenoid sinus, occurring as a result of compression of the skeletal structures adjacent to the sinus
due to disease progression, which leads to bone erosion, and the growth of the mucocele exerts pressure on the bony
wall, resulting in bone erosion and subsequent cerebrospinal fluid leakage, which manifests as nasal secretions [15] .
The study also demonstrated that some combined complications were common, such as cavernous sinus thrombosis
and optic nerve compression. This finding in line with those of Yu et al. 2021 and Paji¢ et al, 2017 who showed that
these complications occurred as a result of the closeness of the structures to each other [16,17], and as a result of
these complications, the patient may be exposed to visual disturbances [18].

Moreover, other combined complications were meningitis and intracranial abscesses leading to loss of sensation in
one of the extremities [19]. Also, the occurrence of meningitis with cerebrospinal fluid leakage in this study was
consistent with the study of [20,21], who showed that cerebrospinal fluid leakage can occur as a result of intracranial
pressure, and as a result of these leaks, the central nervous system may be affected leading to meningitis [22]. Also,
our findings showed that the relationship between bone erosion and papilledema increased intracranial pressure
leading to bone erosion which is consisted with [23], who suggested that visual impairment is caused by optic nerve
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compression. This indicates the necessity of avoiding the occurrence of complications in order to maintain bone
integrity and avoid the occurrence of intracranial pressure [24]. The study showed a close association between sex
and the sphenoid sinus mucosa, showing that males had more positive results, which agreed with the finding of
[25,26], who showed that most positive lesions were in males, although most lesions were in women. These results
may have been the result of hormonal and anatomical differences, which led to a different distribution of lesions
between women and men. The results showed that most sphenoid sinus mucocele complications were observed
among young people, which was similar to study done by Barbellini et al, 2022, who showed that most
complications were in people aged (15 - 29) years [27].

One study reported that the reason for this difference is the result of changes in tissue structure and function, which
may change with age, as these changes may not appear on MRI, and thus negative results appear in the elderly [28].
This study showed that MRI has a high potential to diagnose sphenoid sinus mucocele and its complications, which
is consistent with Bola et al, 2021, who stated that MRI has the ability to diagnose tissues more accurately than CT,
despite the fact that one false negative case was not diagnosed by MRI [29]. This result does not diminish the
importance of this examination however, a clinical examination of the patient must be taken to avoid such cases
[30], while the specificity was high, MRI is able to distinguish between the disease and other conditions like tumors,
which may show similar symptoms. Since the homogeneity of the mucocele, distinguishing between cases is
necessary for treatment [31]. The results showed that there is a false positive case, and this is consistent with Nardi
et al, 2022, who showed that such cases may occur as a result of the protein content inside the sinus [32]. This may
change the signal received by the MRI, as the signal intensity is affected by the protein present inside the sinus, as
the signal appears high in T1 and T2 when there is a small amount of protein [33].

A high current value indicates negative results, which means that the patient cannot have the disease, thus avoiding
further examinations. This indicates the importance of MRI in imaging tissue diseases. The study was limited by a
small sample size due to the rarity of the disease. Although the sample size of 42 patients may seem small for
giving definitive epidemiological conclusions, it is considered an important group for studying a rare and significant
disease, and therefore further research should use a larger sample size also expands the study to include many
diseases like nasal polyps, as well as adding new imaging devices to detect the disease in faster and earlier ways,
thus achieving the best results.

4- CONCLUSION

The study concluded that the most common complication was cavernous sinus thrombosis, while the least
common complication was bone erosion with cerebrospinal fluid leakage, and the younger people were also more
likely to have it. They are the most affected, and males were more likely to developed complications more than
females. Magnetic resonance imaging (MRI) has shown high efficiency in diagnosing the disease and its
complications.
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