
INTRODUCTION
Chronic rhinosinusitis and nasal polyposis are common diagnoses 
in rhinology1, 2 .Nasal polyposis is managed medically, or surgically 
if the disease is refractory to medical treatment.3 Pre-operative 
computed tomography (CT) of the sinuses is frequently performed. 
This enables the radiologist and the surgeon to assess the degree of 
sinonasal disease radiologically, and to examine the sinonasal 
anatomy, which is highly variable between individuals.⁴

Both chronic rhinosinusitis and nasal polyposis have effects on the 
morphology of the nose and sinuses, such as sinonasal bone 
expansion, erosion and thickening. 1,5–12 Changes are thought to 
be due to the mass effect of the polyps themselves and may also be 
secondary to chronic in�ammation.6,12 There is increasing 
evidence of an association between chronic rhinosinusitis and 
osteitis.13 This retrospective, radiological analysis of patients with 
known nasal polyposis aimed to assess the prevalence of bony 
changes such as sinonasal bone expansion, erosion and thickening. 
It also aimed to elucidate whether the severity of polyps, 
assessedusing the Lund–Mackay score,14 correlates with an 
increased prevalence of these bony changes. Erosion and expansion 
can mimic both benign and malignant invasive disease 
radiologically.1,6,8 A high prevalence of these changes would also 
emphasise the need to histologically assess polypoid material post-
operatively, in order to exclude an alternative diagnosis.

MATERIALS AND METHODS
This study entailed a retrospective analysis of the pre-operative CT 
scans of 124 patients with endoscopically con�rmed nasal 
polyposis. The CT scans were viewed in 3 mm coronal sections. Bone 
algorithm reconstructions were viewed as standard. The CT window 
width parameters were greater than 150 Houns�eld units for soft 
tissue windows, and greater than 3500 Houns�eld units for bone 
windows. Thesepatients underwent surgery at Government 
medical college Srinagar over a two year period. Patients who had 
undergone previous surgery or who had a diagnosis other than 

nasal polyposis were excluded from the study. The CT scans of an 
age- and gender-matched control group consisting of 62 patients 
with no sinonasal disease were also reviewed.

The Lund–Mackay score14 was used to grade the severity of the 
polyposis bilaterally. Scans were also assessed bilaterally for the 
presence of: bony expansion and erosion of the frontal sinus walls, 
medial wall of the orbit, anterior and posterior ethmoidal roofs, 
maxillary sinus walls, and sphenoid sinus walls; and bony thickening 
of the frontal, maxillary, ethmoidal and sphenoid sinus walls. Scans 
were assessed by two clinicians, a consultant radiologist and an 
otolaryngologist.

All scores were agreed upon by both clinicians. The scans were given 
an overall score for expansion, erosion and thickening, graded out of 
a total score of 32; 

RESULTS AND ANALYSIS
 The patients' ages ranged from 15 to 66 years. For the 124 patients, 
the median Lund–Mackay score was 17 out of 24. For the patients in 
the control group, the median Lund–Mackay score was 0 out of 24.
Radiological bony changes and thickening was 6.8 out of 32 (range 
0–18). Of the 124 patient scans reviewed, 80 per cent showed 
evidence of sinonasal expansion, bony erosion or bony thickening. 
77 per cent showed evidence of sinonasal expansion, 70 per cent 
had sinonasal bony erosion and 59 per cent had bony thickening of 
the sinus bones. Bone expansion was seen most frequently in the 
medial wall of the orbit (75 per cent), followed in order of decreasing 
frequency by: the maxillary sinus (43 per cent), frontal sinus (19 per 
cent), anterior ethmoidal roof (8 per cent), the sphenoid sinus (, 8 per 
cent) and the posterior ethmoidal roof (5 per cent).

Bone erosion was seen most frequently in the medial walls of the 
orbits (59 per cent), followed in order of decreasing frequency by: 
the anterior ethmoidal roof ( 23 per cent), the sphenoid sinus walls 
(18 per cent), the maxillary sinus walls (13 per cent), the frontal sinus 
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walls 11 per cent) and the posterior ethmoidal roof (9 per cent).

Bony thickening was seen most frequently in the sphenoid sinus 
walls (35 per cent) and the maxillary sinus walls (35 per cent).

These were followed in order of decreasing frequency by: the frontal 
sinus walls (27 per cent) and the ethmoidal sinus walls ( 9 per cent).
No bone expansion, erosion or thickening was seen in the CT scans 
of the control group

Statistics
The Spearman's rank correlation coefficient (rs) for the correlation 
between the Lund–Mackay score and the total score of sinonasal 
expansion, bony erosion and bony thickening was 0.31 (p <0.01, 
two-tailed).

DISCUSSION
Sinonasal bone expansion, erosion and thickening secondary to 
nasal polyposis have all been described in the literature. 
1,5,7,8,10,11 However, little has been documented regarding the 
prevalence of these changes and how they relate to the severity of 
polyposis.

The results of this study showed that the total prevalence of 
sinonasal expansion, bony erosion and bony thickening was high 
(93 per cent) in this group of patients with nasal polyposis. Thus, 
these changes were a common complication of nasal polyposis in 
this population. Sinonasal expansion, bony erosion and bony 
thickening were not observed in the control group.

The bony changes are thought to be due to the mass effect of the 
polyps themselves and may also be secondary to chronic 
in�ammation.6,12 Woakes' syndrome is a condition of infantile, 
destructive nasal polyposis. It is associated with broadening of the 
nose as a result of sinonasal expansion and erosion due to nasal 
polyps, as well as frontal sinus aplasia, bronchiectasis and dyscrinia. 
It is thought that the expansile mass effect of the polyps at a young 
age cause the typical facies in affected patients.

There is increasing evidence of an association between chronic 
rhinosinusitis and osteitis.13 One study showed histological 
evidence of osteitis in more than 50 per cent of bone specimens 
from patients undergoing functional endoscopic sinus surgery for 
chronic rhinosinusitis.�⁵

Nasal polyposis associated with sinonasal bony changes has been 
shown to present with symptoms such as blindness11 or evidence 
of intracranial extension, 16 which may complicate surgery. Indeed, 
hyperostosis in patients with chronic rhinosinusitis may lead to a 
poorer outcome after surgery.�⁷

In this study, the most frequent change seen was sinonasal bone 
expansion (77 per cent), followed by bone erosion (70 per cent) and 
bone thickening (59 per cent).

 The most commonly expanded and eroded area was the medial 
wall of the orbit. These frequencies in occurrence were higher than 
those of a previous investigation that showed ethmoidal expansion 
in 20 per cent of the patients studied.5 The disparity may be due to 
the fact that the current study involved CT, whereas the previous 
study employed plain radiography.

The data of the current study suggest that the medial wall of the 
orbit is most at risk of damage, both through the disease process 
and during endoscopic surgery. Bony expansion, erosion and 
thickening were seen in all areas surveyed. The most frequently 
thickened sinus walls were those of the sphenoid and maxillary 
sinuses ( 35 per cent). Bony thickening may complicate sinus surgery 
as it can make opening of the sinuses and removal of the bony 
partitions more difficult. The high prevalence of sinonasal 
expansion, erosion and thickening emphasises the importance of a 
preoperative CT scan in patients with nasal polyposis, which can 

help to prevent operative intracranial and orbital complications.18 
The �ndings may also promote the use of intra-operative imaging 
guidance software, particularly in those with severe bony changes 
on CT.

Major complications of surgery for nasal polyposis and chronic 
rhinosinusitis most commonly arise due to the proximity of the nose 
and sinuses to the orbit and anterior cranial fossa, and due to severe 
haemorrhage.

In this study, a correlation was found between the severity of 
polyposis (Lund–Mackay score) and the total expansion, erosion 
and thickening score (rs= 0.31; p< 0.01). This suggests that it is not 
only the presence of nasal polyps, but also the severity and extent of 
polyposis that increases the likelihood of morphological sinonasal 
changes. These data may help to explain the increased surgical 
complication rates reported in patients with severe sinonasal 
disease compared with mild disease.19 Georgalas et al. correlated 
severity of osteitis with Lund–Mackay scores, but this assessment 
only included bone thickening, and not sinus bone expansion or 
erosion.20 A caveat is that the Lund–Mackay score does not 
differentiate between chronic rhinosinusitis alone and chronic 
rhinosinusitis with nasal polyposis. However, opaci�cation is often 
worse in patients with nasal polyposis, and all patients in the current 
study were endoscopically con�rmed to have nasal polyps. The 
bony changes surveyed in this study, particularly sinonasal bone 
expansion and erosion, have been reported by some to mimic more 
invasive benign disease, including inverted papilloma or even 
malignant disease such as mucinous adenocarcinoma.1,6,8 
Diamantopoulos et al. reviewed the histology results of 2021 
patients treated surgically for nasal polyposis, and found that 22 
patients (1.1 per cent) had a histological diagnosis that differed from 
the diagnosis made at the time of surgery, 50 per cent of which 
showed inverted papilloma.21 The high prevalence of bony 
changes seen in this group of patients with nasal polyposis 
emphasises the fact that nasal polyps can appear invasive 
radiologically, which may make differentiation between benign and 
malignant disease more difficult.

Radiological features such as density and location of a mass help the 
radiologist to distinguish between benign and malignant disease. 
However, the bone erosion associated with nasal polyps (as seen in 
this study) and the occasional resemblance to malignancy 
emphasise the importance of histologically assessing all polypoid 
material post-operatively.

CONCLUSION
A  high prevalence of sinonasal bony expansion, erosion and 
thickening on the preoperative CT scans of patients with nasal 
polyposis was noted in the current study. The medial wall of the 
orbit was the most commonly expanded and eroded area, and the 
walls of the sphenoid sinus and maxillary sinus were the most 
commonly thickened areas. The severity of nasal polyposis was 
positively correlated with the observed bony changes. These data 
emphasise the importance of a pre-operative CT scan in assessing 
the patient's disease severity and morphology, which can help to 
prevent operative complications that effect intracranial and orbital 
areas. Prospective cohort studies are required to further examine 
whether these bony changes do increase the risk of such operative 
complications. As these bony changes might mimic a more invasive 
disease process, histological assessment of polyps post-operatively 
is important in order to exclude alternative pathology.
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