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Usefulness of bilateral mucoplasty plus reboot surgery in 
severe type-2 chronic rhinosinusitis with nasal polyps*

Background: Although extended endoscopic sinus surgery (ESS) constitutes an alternative approach in patients with Chronic Rhi-

nosinusitis with Nasal Polyps (CRSwNP), the surgical techniques proposed so far do not allow for an optimal control of the disease. 

This study introduces bilateral mucoplasty as a complementary technique to extended ESS such as reboot surgery, analyzing its 

benefits in healing and quality of life (QoL).

Methods: Patients diagnosed with severe Type-2 CRSwNP were selected for a prospective cohort study in two surgery groups: 

reboot surgery plus bilateral mucoplasty versus reboot surgery only. In the first group, an autologous endonasal mucosal graft 

from the nostril floor was placed bilaterally onto the ethmoidal roof. Endoscopic, radiological and QoL outcomes were compared 

before and one year after surgery between the two groups using Modified Lund Kennedy (LKM), Meltzer and Lund Mackay (LM) 

scores, and the Sino-Nasal Outcome Test 22 (SNOT-22).

Results: 64 patients with homogeneous baseline characteristics were included: 17 patients underwent a reboot surgery plus a bi-

lateral mucoplasty and 47 a reboot surgery only. LKM, Meltzer and SNOT-22 scores showed significant differences before and after 

surgery in both groups, with higher improvement in the mucoplasty group. A greater mean improvement of 20.5 ± 6.4 points in 

SNOT-22 change was associated with bilateral mucoplasty.

Conclusion: Bilateral mucoplasty plus reboot surgery constitutes a useful surgical resource in Type-2 CRSwNP patients, showing 

improved endoscopic, radiological and QoL outcomes one year after surgery. Further studies are needed to determine their long-

term benefits.
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Introduction
Chronic rhinosinusitis with nasal polyps (CRSwNP) is an inflam-

matory condition whose most prevalent symptoms include na-

sal obstruction, nasal and postnasal discharge, abnormal sense 

of smell, and facial pain (1). With as much as 4% of the population 

estimated to being affected, CRSwNP significantly impacts on 

quality of life and overall health (2). In those patients who fail to 

be clinically controlled with adequate medical therapy, endosco-

pic sinus surgery (ESS) has been shown to provide a beneficial 

alternative treatment (3,4). 

Many authors have emphasised the importance of the inflam-

matory endotype when proposing a particular surgical exten-

sion in patients with CRSwNP (5-9). Type 2 is the most relevant 

inflammatory endotype and is characterised by eosinophilic 

inflammation with high levels of immunoglobulin E (IgE), eosi-

nophilic cationic protein (ECP) and interleukins 4, 5 and 13(1,8). 

This endotype is often related to co-morbidities such as asthma 

and NSAID-exacerbated respiratory disease (N-ERD) as well as to 

clinical and analytical markers of CRSwNP severity and relapse. 

In such circumstances, extensive ESS approaches are associated 
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with more favourable surgical and improved quality of life (QoL) 

outcomes, in addition to lower relapse rates (5-7).

Recently, our group has described endonasal mucoplasty as a 

complementary surgical technique, which associated with an 

extended ESS such as a reboot surgery (5), provides additional 

benefits in local healing and QoL in patients with CRSwNP (10,11). 

The objective of this study is to assess the usefulness of using 

bilateral mucoplasties in patients with severe CRSwNP and a 

type 2 inflammatory endotype.

Materials and methods
Design and participants 

From January 2018 to January 2021, patients with CRSwNP were 

selected for a prospective cohort study in the rhinology unit of a 

tertiary-care level hospital in Seville (Spain). Two cohort groups 

were studied: i) patients having undergone a reboot surgery 

plus a bilateral mucoplasty and ii) patients who only underwent 

a reboot surgery. Data was collected prospectively in the first 

group, whereas in the second group, data was taken from the 

patients’ medical records. The inclusion criteria in both groups 

were male and female patients older than 18 with a polyp size 

greater than or equal to 4 (at least 2 in each nostril) on the 

Meltzer scale (12), with severe self–reported symptoms (≥ 50) in 

the Sinonasal Outcomes Test–22 (SNOT–22) (13), who fulfilled at 

least one criterion of type 2 inflammation as reported by the 

EPOS 2020 (1). Excluded from the study were: women who were 

either pregnant or breast–feeding; patients with eosinophilic 

granulomatosis with polyangiitis (EGPA) or severe systemic 

diseases (excluding bronchial asthma or non–steroidal anti–in-

flammatory drugs (N–ERD)), neoplasms, or pathologies related 

to the abuse of vasoconstrictor agents (e.g. oxymetazoline); 

and CRS patients with unilateral nasal inflammatory disease, 

bilateral inflammatory disease but without nasal polyps, or 

those in treatment with monoclonal antibodies during the last 

twelve months. All patients met the required criteria to undergo 

surgery for CRSwNP as described by Rudmik et al. (3).

The study was approved by the Ethics Committee of the Virgen 

Macarena University Hospital (COD_0058-N-18) (Seville, Spain). 

All patients were informed of the surgical procedures and sig-

ned a written informed consent.

Surgical technique

All patients underwent a reboot surgery (5), consisting of a 

complete resection of the anterior and posterior ethmoidal cells 

as well as a sphenidotomy, including an endoscopic control 

of the frontal sinuses, with a minimum of a type IIA approach. 

Subsequently, the residual septa were completely removed, lea-

ding to a wide exposure of the anterior skull base, the posterior 

frontal sinus table, and the lamina papyracea. This resulted in 

a total demucosalization of paranasal sinuses. In the bilateral 

mucoplasty cohort group, a bilateral autologous endonasal 

graft, as described by Moreno-Luna et al., was carried out in its 

extended version (14). This regenerative technique is performed 

bilaterally and consists of placing an autologous graft of mucosa 

from the nostril floor onto the ethmoidal roof, using the anterior 

ethmoidal artery as an anterior limit, extending it back towards 

the sphenoidal planum and laterally over the lamina papy-

racea. Although both the middle and superior turbinates were 

partially resected, the olfactory nasal mucosa was preserved in 

all patients.

Data and outcome measures

The data collected included a medical history of asthma, N–ERD, 

and allergy sensitization. Pre-surgery blood tests including total 

immunoglobulin E levels and eosinophils in peripheral blood 

were also collected. Endoscopic variables were evaluated by two 

consultants from the same rhinology unit using the modified 

Lund Kennedy (LKM) scoring system from 0 to 2, where hi-

gher scores represent worse bilateral disease severity (polyps, 

oedema, and discharge) and the Meltzer scoring scale  (grade 0: 

no polyps; grade 1: small polyps in the middle meatus/oedema; 

grade 2: blocked middle meatus; grade 3: polyps that extend 

beyond the middle meatus, without complete obstruction; 

grade 4: massive nasal polyposis)(12,15). Baseline polyps scores 

were recorded during the pre-operative visit and later confirmed 

in theatre before intervention. To avoid misclassification bias, 

post-operative scores were also collected and confirmed by the 

two same consultants. Radiological impairment (unenhanced 

CT scan of paranasal sinuses) was measured by the Lund Mackay 

(LM) scoring scale, ranging from 0 (complete lucency of all 

sinuses) to 2 (complete opacity of all sinuses) (16). Finally, QoL was 

assessed using the SNOT–22 questionnaire with outcome scores 

reporting the severity of symptoms in the range of 0 – 110 (17). 

The study compared the pre-surgery endoscopic, radiological 

and QoL outcome scores with those taken one year after surgery 

between the two groups. Item 21 of SNOT-22 (decreased sense 

of smell) was also considered in order to analyse olfaction out-

comes.

Statistical analysis

Descriptive statistics for patient demographics and baseline 

characteristics were analysed for the two surgery cohort groups. 

The normality of variables was assessed using the Kolmogorov-

Smirnov and Shapiro-Wilk tests. Differences in outcome measu-

res between groups were analysed by unpaired T–student and 

Mann–Withney U tests, depending on distribution. Differences 

among the preoperative and postoperative variables were 

analysed using paired T–student or Wilcoxon signed-rank tests. 

Pearson’s chi-square (χ2) test was used to analyse differences in 

the prevalence of categorical variables between groups.

Bivariate and multivariate linear stepwise regression models 

(backward and forward) were calculated following the Bayesian 
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Results
A total of 64 patients were included in the study, 26.6% (n = 17) 

of whom underwent a reboot surgery plus a bilateral endonasal 

mucoplasty. The second surgery group included 47 patients 

who only underwent a reboot surgery and fulfilled the proposed 

criteria. No significant differences were found when comparing 

both pre-intervention groups, except for baseline SNOT-22 

scores with a mean difference of 12.1 points between groups 

(Table 1). 

Both endoscopic and radiological outcome measures showed 

significant differences before and after surgery in the two 

groups (Table 2) for a follow-up period of 12 months. Specifi-

cally, a significant improvement was seen in Meltzer scores, with 

more favourable results in the mucoplasty group (p = 0.028) 

(Table 3). Similar outcomes were observed for modified Lund 

Kennedy scores (p < 0.001) (Table 3). Although the improve-

ment in Lund-Mackay scores was also greater in the mucoplasty 

group, the difference was not significant (p = 0.375) (Table 3). 

information criterion (BIC) to assess potential confounding ef-

fect estimates (e.g., sex, age, asthma, N-ERD, previous ESS, base-

line SNOT-22 score, etc.). The main exposure variable of interest 

was the surgical group (bilateral mucoplasty plus reboot surgery 

versus reboot surgery only), whereas the main outcome of 

interest was SNOT-22 relative change (SNOT–22 [pre-operative] 

– SNOT–22 [post-operative]). Final model results were reported 

using unadjusted and adjusted effect estimates (β), standard er-

ror (SE), 95% confidence intervals, and corresponding p-values. 

Coefficient of multiple determination values (R2) was used to 

assess model fitting. Variance inflation factors (VIFs) were used 

to quantify multicollinearity in model covariates. A p-value = 

0.05 was considered significant in our analysis. Data analysis was 

performed using the IBM SPSS 28 statistical package and the 

Statistics and Machine Leaning Toolbox in Matlab (v. R2021a, 

The MathWorks Inc, Natick, MA, USA).

Table 1. Distribution of demographic, medical, endoscopic, radiological, and blood tests in both groups before intervention. Numerical variables are 

displayed as mean ± SD when normally distributed, otherwise median (IQR). Qualitative variables are expressed in percentages.

Reboot surgery +
Bilateral mucoplasty

(n = 17)

Reboot surgery
(n = 47)

p-value

Gender
Women
Men

10 (58.8%)
7 (41.2%)

17 (36.2%)
30 (63.8%)

0.105*

x age ± SE 50.5 ± 11.4 49.3 ± 14.5 0.745t

Asthmatics 14 (82.4%) 29 (61.7%) 0.120*

Previous ESS 11 (64.7%) 21 (44.7%) 0.157*

NERD 8 (47.1%) 11 (23.4%) 0.067*

Smoking
No
Ex – smoker
Smoker

9 (52.9%)
6 (35.3%)
2 (11.8%)

36 (76.6%)
6 (12.8%)
5 (10.6%)

0.112*

Meltzer scale (m
x
 ± SE) 5.9 ± 1.5 5.8 ± 1.3 0.801t

LKM scale (add of both nostrils) (Me [IQR]) 10 (8 – 10) 9 (8 – 10) 0.704e

Lund – Mackay scale (Me [IQR]) 21 (16 – 23) 19 (14 – 22) 0.123e

Eosinophils in peripheral blood > 300/mcL 10 (58.8%) 32 (69.6%) 0.420

Total IgE
> 150 UI/mL
< 150 UI/mL
Not determined

8 (47.1%)
5 (29.4%)
4 (23.5%)

21 (44.7%)
14 (29.8%)
12 (25.5%)

0.982*

Proven allergic sensitisation
Yes
No
Not provided

8 (47.1%)
6 (35.3%)
3 (17.6%)

22 (46.8%)
15 (31.9%)
10 (21.3%)

0.881*

≥1 cycles of corticosteroids in the pre – surgery 
year

7 (41.2%) 30 (63.8%) 0.105*

Baseline SNOT – 22 (m
x
 ± SE) 86.7 ± 15.7 74.6 ± 15.4 0.008t

* p-value as determined by chi–square test. t p-value as determined by the T–student test for independent data; m
x
 = arithmetic average, SE =Standard 

deviation. e p-value as determined by the U de Mann-Whitney test; Me = median, IQR = interquartile range.
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Postoperative care was the same for both groups: the removal of 

the non-absorbable nasal packing 48 hours after surgery, gentle 

nasal lavage with seawater or physiological saline three times 

a day, and the continued use of silicone sheets to protect the 

septum mucosa and avoid synechia for at least three weeks after 

surgery. Nasal corticosteroids were prescribed with no patient 

requiring oral corticosteroids. The rate of re-surgery within 

the mucoplasty group was 0% (Table 3). During the follow-up 

period, it was not necessary to perform a Draf III in any of the 

patients, nor was an empty nose syndrome observed.

In the case of QoL, a significant decrease in SNOT–22 was ob-

served in both surgical groups: from 86.7 ± 15.7 to 24 ± 16.5 (p < 

0.001) in the reboot surgery plus bilateral mucoplasty group and 

from 74.6 ± 15.4 to 31.4 ± 26.8 (p < 0.001) in the reboot surgery 

group. Moreover, significant differences between groups in 

relative SNOT–22 change were also observed, with a greater im-

provement in the group of patients operated by reboot surgery 

plus bilateral mucoplasty (p = 0.003) (Figure 1). The analysis of 

olfaction in item 21 showed a significant improvement in each 

of the two surgical groups: a mean change score of 1.9 ± 1.7 in 

the reboot surgery plus bilateral mucoplasty group (p < 0.001), 

and of 2.3 ± 2.0 in patients undergoing reboot surgery only (p 

< 0.001); although significant differences between groups were 

not detected (p = 0.235).

The bivariate linear regression model found that subjects under-

going a reboot surgery plus a bilateral mucoplasty experienced 

on average a 20.5 ± 6.4 greater improvement in the SNOT-22 

(Table 4) compared with subjects who only underwent a reboot 

surgery (p = 0.002). A multivariate linear model was derived by 

performing stepwise backward-forward regression with asthma, 

NERD, previous ESS as well as sex and age being considered as 

independent predictors. The model with the lowest BIC, see Ta-

ble 4 and the equation below, was selected as the best model. In 

Figure 1. Boxplot distribution of SNOT-22 score changes between 

the two surgical groups. Significant differences in SNOT-22 changes 

between groups were detected using unpaired T–student test (p = 

0.003).

Figure 2. Intraoperative appearance of a mucoplasty. A: intraoperative appearance of a reboot surgery in a left nostril (white star: left anterior ethmoi-

dal artery; dashed line: ethmoidal roof; black star: lamina papyracea). B: intraoperative shape of an endonasal autologous graft (mucoplasty) (dashed 

line). 

Corre
cte

d Pro
of



5

Bilateral mucoplasty in severe type-2 CRSwNP

this model, a bilateral mucoplasty led, on average, to a 22.6 ± 6.3 

greater change in SNOT-22 (p < 0.001). A previous history of ESS 

reduced the improvement in SNOT-22 by 12.8 ± 5.4 (p = 0.021).

A bilateral extended mucoplasty was feasible in all patients 

and no intraoperative complications were recorded. Figure 2 il-

lustrates the appearance of a nostril during surgery. None of the 

patients showed complications at either moment in time. The 

mucosal graft donor area of the fossa did not show associated 

morbidity and healed successfully in all selected cases. Figure 3 

illustrates the appearance of endonasal healing in both nostrils, 

one year after surgery, in four patients. There were no major 

complications (cerebrospinal fluid leaks, haemorrhage, orbitary 

complications, etc.) in the follow–up period after surgery. 

Discussion
Even though extended ESS have been proposed as an alterna-

tive approach in those CRSwNP patients that fail to see adequa-

te results from conventional treatments, the different surgery 

techniques proposed thus far do not yet allow for optimal 

management of the disease. The clinical characterization of pa-

tients is becoming a crucial factor for surgery management, with 

more aggressive techniques being advised in patients showing 

type 2 inflammation endotype (1,5-7). The presence of comorbidi-

ties, such as late-onset asthma, N-ERD, or a history of re-inter-

Table 2. Comparison of pre-operative and post-operative endoscopic and radiological outcomes in each group.

Reboot surgery + 
Bilateral mucoplasty (n = 17)

Reboot surgery 
(n = 47)

Pre–surgery Post–surgery p-value Pre–surgery Post–surgery p-value

Meltzer scale 
(m

x
 ± SE) (Me [IQR])

5.9 ± 1.5 0 (0 – 0) <0.001* 5.8 ± 1.3 0 (0 – 2) <0.001*

LKM scale (Me [IQR]) 10 (8 – 10) 2 (0 – 3.5) <0.001* 9 (8 – 10) 4 (2 – 8) <0.001*

Lund–Mackay scale
Me [IQR]) (m

x 
± SE) 

21 (16 – 23) 9.6 ± 4 <0.001* 19 (14 – 22) 11.4 ± 5.3 <0.001*

*p-value as determined by the Wilcoxon signed rank test; Me = median, IQR = interquartile range. 

Table 3. Comparison of post-operative endoscopic and radiological outcomes between groups.

Reboot surgery + 
Bilateral mucoplasty (n = 17)

Reboot surgery 
(n = 47)

p-value

Meltzer scale (Me [IQR]) 0 (0 – 0) 0 (0 – 2) 0.028 *

LKM scale (Me [IQR]) 2 (0 – 3.5) 4 (2 – 8) <0.001*

Lund–Mackay scale (m
x
 ± SE) 9.6 ± 4 11.4 ± 5.3 0.375t

Re – intervention 0 (0%) 4 (8.5%) 0.214e

* p-value as determined by the U de Mann-Whitney test; Me = median, IQR = interquartile range. t p-value as determined by the T–student test for 

independent data; m
x
 = arithmetic average, SE =Standard deviation. e p-value as determined by chi–square test.

Table 4. Linear regression effect estimates for bilateral mucoplasty.

Unadjusted β 
(mx ± SE)

Adjusted β 
(mx ± SE)

95% confidence 
interval

p value R2 Adjusted R2

Change in
SNOT – 22

20.5 ± 6.4*1 - (7.58 to 33.36) 0.0024 0.146 0.132

- 22.6 ± 6.3*2 (10.04 to 35.13) 0.00065 0.222 0.195

VIFs were calculated to evaluate multicollinearity in multivariate models. VIFs were <2.00.

*1 Model equation: Change in SNOT-22 = 43.13 + 20.5 x ((1 if bilateral mucoplasty plus reboot surgery) or (0 if reboot surgery)).

*2 Adjusted for significant independent predictor (p < 0,05): previous ESS. 

Model equation: Change in SNOT-22 = 48.7 + 22.6 × ((1 if bilateral mucoplasty plus reboot surgery) or (0 if reboot surgery)) -12.8 × ((1 if previous ESS) 

or (0 if no previous ESS)).
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Figure 3. Left-hand column: right nostril; right-hand column: left nostril. A: Patient one (with a posterior septal perforation). B: Patient two. C: Patient 

three. D: Patient four. Dashed line: mucoplasty; white star: maxillary sinus; black star: lamina papyracea; white arrow: sphenoidal rostrum.

ventions are considered markers of high burden type 2 inflam-

mation (6,7), often accounting for the failure of the described 

medical and surgical treatments (6,7,18). This is the first prospective 

study aimed at demonstrating the usefulness of a reconstructive 

surgical technique (bilateral mucoplasty) complementary to a 

reboot surgery in the treatment of patients with CRSwNP and a 

type 2 inflammatory endotype. 

Based on the technique proposed by Alsharif et al. (5), a complete 

resection of the ethmoidal septa plus a frontal sinusotomy (type 

IIA or more), with a systematic resection of both the healthy and 

pathologic mucosa, was performed in all patients in the study. 

Our results showed a considerable improvement in endoscopic 

outcomes in both groups (Table 2), thus proving the effective-

ness of reboot surgery in patients with markers of high burden 
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rative) of 67 ± 27.5 and 45.5 ± 35 in each group, which are consi-

derably greater than the minimal clinically important difference 

of 12 points reported previously (25). Previous metanalysis found 

a mean SNOT-22 change of 24.4 (95% CI: 22.0–26.8) after ESS in 

published data. However, the magnitude of change considera-

bly diverges between studies, being influenced by factors such 

as length of follow-up, asthma prevalence, existence of polyps 

and baseline SNOT-22 scores (26). In addition, surgical approach 

and extent have also been shown to be a factor influencing 

SNOT-22 outcomes (27,28). Interestingly, in our study, the mean 

improvement in SNOT-22 change was significantly greater in the 

group subjected to bilateral mucoplasty (Figure 1). Indeed, ac-

cording to bivariate linear regression models, a significantly gre-

ater mean improvement of 20.5 units in SNOT-22 was calculated 

for patients that underwent bilateral mucoplasty compared with 

those that only underwent a reboot surgery. To confirm whether 

such a differential gain was biased by higher baseline SNOT-22 

scores in subjects undergoing bilateral mucoplasty, multivariate 

linear regression models were performed, and collinearity was 

assessed through VIFs. It is noteworthy that the mean improve-

ment was not only preserved but in fact increased to 22.6 points 

after controlling for age, gender, asthma, NERD, and baseline 

SNOT-22 score by using stepwise multivariate linear regression 

modelling. The only covariate that had a significant (negative) 

effect on SNOT-22 change was a previous history of ESS, which 

reduced the total improvement to 12.8 points (Table 4). This fin-

ding supports the negative impact reported for reinterventions 

in CRSwNP patients’ quality of life (1,26) and raises the hypothesis 

of associating bilateral mucoplasties to reboot surgeries as the 

preferred surgical treatment in patients with a type 2 inflamma-

tory endotype.

A significant improvement of item 21 was seen in both surgi-

cal groups, with no significant differences between the two 

approaches. In the literature, even though enhanced olfaction 

outcomes have been reported in almost all subjective and 

objective measures after ESS (29), olfaction has also been shown 

to be the cardinal symptom that improves less when compared 

with conventional medical treatment (30). More comprehensive 

studies that include validated olfaction tests are still needed (31), 

which should allow us to better quantify how surgical approach 

and extent impact olfaction in CRSwNP patients.

Limitations 

This study is limited by the small sample of patients included 

and the non-randomized design followed, which may have 

generated inhomogeneous differences between groups, pos-

sibly leading to an overestimation of true effect estimates. It 

must be noticed that the study period coincided with that of the 

COVID-19 pandemic, which led to a decrease in the perfor-

mance of elective surgeries, considerably affecting the number 

of CRSwNP patients surgically intervened in the last two years. 

type 2 inflammation (5,6). In contrast with other works where 

the mucosa was only partially resected (19,20), we hypothesize 

that this endoscopic improvement may be due to a complete 

demucosalization, which would corroborate the results of other 

works where a complete removal of the sinus mucosa was also 

performed (5,6,18). In addition, the reboot surgery technique was 

complemented with a bilateral extended autologous mucosal 

graft from the nasal floor in the mucoplasty cohort group, which 

showed more favourable healing results than those exhibited by 

patients who only underwent a reboot surgery. Specifically, less 

postoperative local oedema and a decrease in the recurrence of 

nasal polyps were seen, as measured by Meltzer and modified 

Lund Kennedy endoscopic scores (Table 3). Consequently, we 

hypothesize that such an improvement may be explained by 

the use of bilateral mucosal grafts with larger surface areas, 

furthering previous results by our group where this technique 

was performed unilaterally and limited to smaller graft dimen-

sions (10,11). It is probable that the use of larger bilateral mucosal 

grafts offered greater surface coverage in areas of the nostril 

with a higher tendency to polypoid recurrence (5,20). 

Compared with other extended surgeries (4,19-23), reboot surgeries 

have reported a considerable reduction in the nasal growth 

recurrence rate from 45% to less than 10% in patients with type 

2 inflammation two years after surgery (6). In this study, with a 

mean follow-up of twelve months in the bilateral mucoplasty 

cohort, a reintervention rate of 0% was reported, which conside-

rably decreases the tendency for polyp relapse in the medium 

term. Bilateral mucoplasty may have provided the receptor area 

(ethmoidal roof and papyracea lamina) with more favourable 

local inflammatory characteristics, even in patients with high 

burden type 2 inflammation. In this sense, the study of the 

mucosa properties at both cellular and molecular level, as well 

as the underlying mechanism within the inflammatory cascade, 

opens the way to new emerging therapeutic approaches in the 

management of patients with CRSwNP.

In terms of radiological outcomes, the results found in this 

study are comparable to other works in which similar extension 

techniques were applied (5,20), showing a decrease in the posto-

perative Lund Mackay score, but without significant differences 

being seen between groups (Tables 2 and 3). This lack of signifi-

cance may be explained by the inherent limitations of this score, 

which does not differentiate paranasal sinuses that are nearly 

fully opacified from those that are minimally opacified (24).

In addition to endoscopic and radiological outcomes, QoL plays 

a major role in the management of patients with CRSwNP (1). 

The results in this study showed that patients from both surgical 

groups experienced a significant mean improvement in QoL one 

year post surgery, with considerably lower mean SNOT-22 values 

of 24 ± 16.5 and 31.4 ± 26.8 in each group, which are in the same 

range as previous values reported for reboot surgery (5). This cor-

responds to SNOT-22 relative changes (preoperative – postope-
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To avoid baseline differences between groups, patients were 

carefully selected during the same period and by the same 

surgeons to ensure that they shared similar characteristics. 

Furthermore, the analysis of relative SNOT-22 changes and the 

use of multivariate linear regression models to adjust for any 

measurable confounding disease effect or baseline inhomogen-

eity strengthens the hypothesis that the observed differences 

between groups are unbiased. 

Additionally, the follow-up time was limited to 12 months, 

which is insufficient to evaluate the polypoid relapse tendency 

and QoL outcomes in the long term (at least three years). More 

clinical studies with larger sample groups and longer follow-up 

periods would be needed to corroborate these findings. 

Finally, it is difficult to systematically achieve endotype characte-

risation in clinical daily practice. In the future, the identification 

and rapid detection of validated biomarkers from CRS patients 

could help better delineate the therapeutic profiles and the 

indication of bilateral endonasal mucoplasty in patients with 

type 2 inflammatory endotype. Furthermore, further knowledge 

of the cellular and molecular properties of the nasal mucosa 

would help us elucidate the true benefits associated to bilateral 

mucoplasties in CRSwNP patients. 

Conclusions
The use of bilateral endonasal mucoplasty associated with 

extended reboot surgery provides improved endoscopic 

outcomes in CRSwNP patients with type 2 endotype, showing 

decreased oedema and nasal growth recurrence, in addition 

to a significant improvement in QoL one year after surgery. 

These outcomes are possibly due to a combination between 

the benefit derived from the surgical extension of the reboot 

surgery and the healing and inflammatory properties of the bila-

teral mucoplasty. We propose this technique as a useful surgical 

resource, although more clinical studies with larger sample sizes 

and longer follow-up periods need to be conducted to compre-

hensively analyse their long-term benefits.
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