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Does time to endoscopic sinus surgery impact outcomes 
in Chronic Rhinosinusitis? Prospective findings from the 
National Comparative Audit of Surgery for Nasal Polyposis 
and Chronic Rhinosinusitis*

Abstract
Objectives: Patients with chronic rhinosinusitis refractory to medical management undergo elective surgery. The time from initial 
diagnosis to surgery varies considerably. The impact of this delay on surgical success has never previously been evaluated.

Design: First-time patients within the National Comparative Audit of Surgery for Nasal Polyposis and Chronic Rhinosinusitis were 
grouped based on time to surgery: 1) Early cohort: < 12 months; 2) Mid cohort: 12-60 months; and 3) Late cohort: > 60 months. 
Co-morbidities and preoperative CT scores were analysed for all patients.

Main outcome measures: The 22-item Sino-Nasal Outcome Test scores (SNOT-22) were collected at 0, 3, 12 and 60-months. 
Absolute and relative SNOT-22 changes from baseline were evaluated.

Results: Asthma and allergies were significantly more prevalent in the Late versus the Early and Mid-cohorts. In addition, patients 
in the Late cohort had greater symptom burden on the SNOT-22 and more extensive preoperative radiographic disease as deter-
mined by Lund-Mackay (LM) scores. SNOT-22 scores demonstrated greater percentage improvements in the Early versus the Mid- 
and Late cohorts, at all time points after surgery. At 12 and 60 months after surgery, significantly more patients in the Early group 
achieved a clinically important change in SNOT-22 scores compared with the other groups. These differences were maintained 
when cohorts were matched for preoperative co-morbidities.

Conclusion: Patients with asthma and/or allergies are more likely to experience delayed surgical intervention versus other 
patients. Overall, patients with delayed surgery reported less improvement in SNOT-22 scores than patients treated at earlier time 
points, regardless of co-morbid status. Delaying surgical intervention may worsen long term clinical outcomes.
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Introduction
Chronic rhinosinusitis (CRS) is a common condition with a preva-
lence estimated at 10.9% (range 6.9 – 27.1%)(1). It has significant 
impact on quality of life (2) and socio-economic burden, with 
costs per year in the US estimated to be between $4.3 and $5.8 
billion (3). Widely held consensus mandates a trial of maximum 

medical therapy as the first line of treatment, with surgical 
intervention reserved only for cases refractory to medical ma-
nagement. The European Position Paper on Rhinosinusitis and 
Nasal Polyps (EPOS) suggests a number of therapies, including 
steroid (topical or oral), antibiotics and/or saline irrigation, for at 
least 12 weeks (4). Failure of medical therapy may thereafter lead 
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to surgery. However, there is little in the literature to inform on 
the optimum timing of surgical intervention beyond that failed 
three-month time window.

Smith et al. (5, 6) in a prospective, non-randomized multi-centered 
cohort study, offered CRS patients refractory to medical therapy 
either continued medical management or endoscopic sinus 
surgery according to patient and surgeon preference. While this 
inherently introduces bias to the study, this design provides an 
appropriate reflection on the decision-making process that pa-
tients and surgeons may face at time of failed medical therapy. 
34% of the medical management arm did not improve and 
further worsened within three months of entering the study, 
and then crossed over into the surgical treatment arm. While 
these patients experienced significant improvements in patient 
rated symptom scores, at 12 months’ follow-up they had failed 
to achieve the same level of symptomatic improvement as the 
cohort who had undergone surgery ab initio. Perhaps delaying 
surgical intervention may adversely affect outcome in refrac-
tory patients. We hypothesise that untreated chronic sinusitis 
is a progressive disease, and with time patients may develop 
irreversible changes within the sinus mucosa (7). Early success-
ful treatment may prevent the development of such adverse 
prognostic characteristics.

In this study, we evaluated whether the duration of symptoms of 
chronic rhinosinusitis prior to timing of surgical intervention has 
any impact on the effectiveness of surgery, in terms of symp-
tomatic outcomes. Our hypothesis was that patients with CRS 
ongoing over a long period of time would be less responsive to 
surgery than patients treated early on in the natural history of 
the disease, in terms of a reduction in self-reported outcomes 
scores. 

We could find no evidence in the published literature regarding 
either the symptomatic or cost effectiveness of surgical inter-
ventions at different times after the development of symptoms, 
and thus performed this study to address these questions. We 
evaluated patient-reported symptomatic improvements that 
had been collected prospectively from the National Compara-
tive Audit of Surgery for Nasal Polyposis and Chronic Rhinosinu-
sitis, grouping patients undergoing primary surgery at different 
time points during the course of their disease. The study me-
thodology and overall results from the Comparative Audit have 
been previously described (8). However, analysis of results based 
on patient time to surgery is shown here for the first time. 

Materials and methods
Study design 
The National Comparative Audit of Surgery for Nasal Polyposis 
and Chronic Rhinosinusitis – a prospective, observational cohort 

study of 3,128 patients undergoing sinus surgery for CRS in 87 
NHS Trusts in England and Wales – has been previously descri-
bed (8) and included data of patients who underwent mostly 
maxillary and anterior ethmoidal surgery. The main outcome 
measure was the Sino-Nasal Outcome Test 22 (SNOT-22), a vali-
dated patient reported outcome measure (9). Patients completed 
the SNOT-22 surveys preoperatively on the day of surgery (base-
line) and at 3, 12 and 60 months after surgery. 

Setting 
All 156 NHS Trusts in England and Wales were invited to partici-
pate to the Audit. A total of 87 centres contributed patients to 
the study.

Patient inclusion and cohorts
Patient eligibility criteria and overall selection was described 
previously (8). For this analysis, only patients undergoing primary 
surgery were considered, and therefore 1606 patients (51%) 
with a prior history of surgery were excluded. Remaining pa-
tients who had completed a pre-operative SNOT-22 score were 
included in this analysis (29 patients were excluded as the base-
line SNOT-22 score was missing). Patients were asked to report 
“How long ago did your nose/sinus symptoms begin”. Three co-
horts of patients were defined, based on the length of time from 
onset of sinus symptoms to surgery, as reported by the patient: 
Early cohort - less than 12 months; Mid cohort - 12-60 months; 
and Late cohort - more than 60 months of symptoms. 

Analyses
Patient demographics were analysed for each group to iden-
tify any potential confounding factors. Disease severity was 
estimated based on average preoperative Lund Mackay (LM) 
scores, for all cases where computed tomography (CT) scans 
were available.  

Variables
Average SNOT-22 scores at each time point were obtained 
from all patients as previously described, and were calculated 
and compared to baseline. As rates of asthma were found to 
be higher in the Late cohort, calculations were repeated after 
excluding patients with asthma across all groups, to test for 
a potential confounding effect of this co-morbidity. Similarly, 
allergies were overly preresented in mid and late cohorts, and 
calculations were repeated having further excluded patients 
reporting allergies. The minimally clinically important difference 
(MCID) in SNOT-22 has been shown to be 8.9. This was used to 
dichotomise the cohort into two groups; those with improve-
ment in SNOT-22 greater than 8.9, and those failing to achieve 
this. The percentage of patients achieving the MCID was calcu-
lated for each group. Finally, a multiple linear regression was 
performed to simultaneously control for other demographic 
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and operative variables (pre-operative SNOT-22, LM score, age, 
gender, asthma, allergy and extent of surgery) on the SNOT-22 
end point at 60 months. 

Statistical analyses
All statistical analyses were performed on STATA (StataCorp. 
2003. Stata Statistical Software: Release 8. College Station, TX: 
StataCorp LP). Paired t-tests were used to analyse difference in 
pre- and post-operative scores within groups (significance α = 
0.05). One-way analysis of variance (ANOVA) (unequally sized 
groups) was used to calculate p values of the differences in ab-
solute pre- and post-operative SNOT-22 scores, at all post-ope-
rative time points and between all 3 groups. Chi-squared tests of 
association were used to analyse dichotomized variables.

Results
A total of 1,493 patients were included in the evaluation, 172 in 
the Early cohort, 750 in the Mid cohort and 571 in the Late co-
hort. Response rates declined at each follow-up point. Complete 
SNOT-22 surveys were available for 80% of patients at 3 months, 
78% at 12 months, and 49% at 60 months (Table 1). Patient 
demographics and clinical presentation at baseline are shown 
in Table 2. There was a possible association between duration of 
symptoms and disease severity with patients in the Late cohort 
showing greater LM scores versus patients in the Early cohort 
(Late cohort 11.1; Early cohort 9.6; p = 0.05). Similarly the SNOT-
22 scores of patients in the late cohort were also significantly 
greater than that of patients in the Early cohort (Late cohort 
40.8; Early cohort 35.8; p < 0.006). There was also a significantly 
greater percentage of patients with asthma and allergies in the 
Late cohort compared to the Early cohort (Asthma: Late cohort 
36.6%, Early cohort 20.1%, p = 0.02; Allergies: Late cohort 39.2%, 
Early cohort 23.1%, p < 0.001). 

All patient groups demonstrated improvement in SNOT-22 sco-
res at all time points post-operatively. The average SNOT-22 by 
time point and cohort and the percentage changes in SNOT-22 
are shown in Table 3.

Preoperatively, the average SNOT-22 scores ranged from 35.3 
(all patients) or 33.7 (patients with asthma excluded) in the Early 
group to 40.8 (all patients) or 40.6 (patients with asthma exclu-
ded) in the Late group. Post-operatively, there was a significant 
decrease in average SNOT-22 scores across all patient groups 
(paired T test, p < 0.001 for each group compared to baseline at 
each time point). Mean SNOT-22 scores were lowest at all time 
points in the Early cohort versus the Mid and Late cohorts (Table 
3). To determine whether changes were simply a reflection of 
preoperative status, absolute and percentage change from 
baseline were also calculated. The range of absolute score 
changes from baseline across all three cohorts was surprisingly 
narrow, from an average 18.6 points in the Early group to 17.3 in 
the Late group, with no significant difference between groups. 
This range remained narrow at 12 months post-operatively but 
broadened at 60 months, with the Late cohort showing signs of 
increasing SNOT-22 scores (mean absolute score change 16.8 for 
Early Cohort and 11.7 for Late Cohort). Percentage changes from 
baseline were greater for the Early cohort than the Late cohort 
at all time points. This reached statistical significance (p < 0.005) 

Table 1.  Response rates for cohort and by duration of symptoms.

Cohort 

Follow-up

All 
patients

Early 
Cohort: 

< 12 
months

Mid 
Cohort: 
12 – 60 
months

Late 
Cohort:

 > 60 
months

Baseline
n 1493 172 750 571

3 months
n 

(% baseline)
1200 (80.4) 144 (83.7) 602 (80.3) 454 (79.6)

12 months
n 

(% baseline)
1177 (78.9) 130 (75.6) 594 (79.2) 453 (79.3)

60 months
n 

(% baseline)
734 (49.2) 81 (47.1) 375 (50) 278 (48.7)

Table 2. Patient demographics by duration of symptoms (CRSwNP – CRS 

with nasal polyps).

 
Early 

Cohort: 
< 12 

months

Mid 
Cohort: 
12 – 60 
months

Late 
Cohort:

 > 60 
months

Age 52.0 48.6 49.8

% Male 64.5 59.8 59.9

% asthmatic 20.1 28.8 36.6

% smokers 22.6 22.4 17.9

% patient reported allergies 23.1 33.1 39.2

% aspirin sensitivity 0.6 1.6 1.4

% CRSwNP 67.1 60.9 68.4

Polyp grade (%)
1
2
3

20.9
51.3
27.8

28.4
38.9
32.7

25.3
44.3
30.4

Mean Lund-Mackay Score 9.6 10.2 11.1

Mean SNOT-22 35.8 39.7 40.8
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at 60 months (Early 46.1%, Mid 28.2%, Late 16.6%). While im-
provements were maintained from 12 to 60 months in the Early 
cohort, a progressive deterioration of symptom scores fi ndings 
are shown visually in Figure 1, which demonstrates increasing 
divergence as the follow-up period after surgery increases.

Repeating the analyses above but excluding asthmatic patients 
demonstrated the same pattern of results, suggesting that the 
higher rates of asthmatic patients in the Late cohort did not 
confound the results (Table 3, results shown in italics). Further 
exclusion of patients with allergies did not result in a change in 
the pattern of results. At 60 months there was a 59.0% improve-
ment in SNOT-22 score from baseline in the early group, 35.6% 
in the Mid Cohort, and 31.6% in the late cohort.

The percentage of patients achieving at least an 8.9-point dif-
ference in SNOT-22 score from preoperative to post-operative 
time points (the MCID) is shown in Table 4. At 3 months post-
operatively, 75.0%, 74.5% and 75.4% of patients in the Early, Mid 
and Late cohorts reached the MCID, respectively (p = 0.971). At 
12 months, however, 78.0% of the Early cohort maintained a 
MCID in pre-post SNOT-22 scores versus 70.8% and 70.5% in the 
Mid and Late cohorts respectively, and by 60 months, 71.5% of 
the Early cohort versus 57.3% of the Mid and 53.0% of the Late 
cohort reached the MCID – this diff erence was signifi cant (p = 
0.028).

Multivariate regression confi rmed that duration of symptoms 
to surgery remained an important predictor of post-operative 
outcomes when other demographic factors (pre-operative 

Table 3.  Absolute values for SNOT-22 at each time point, actual change in SNOT-22 score from baseline, and percentage change from baseline, by 

duration of symptoms. Repeated analysis after excluding asthmatic patients shown in italics. One way analysis of variance used to test for difference 

between groups for total value and absolute change in score. (Change score calculated only for patients with paired data, and therefore differs slight-

ly from simple difference in means at each time point. Percentage change calculated for each individual – mean percentage change is then reported, 

not the percentage change of the difference in means).

Duration of symptoms before 
surgery

n Mean 
Pre-op 
SNOT-

22
(SE)

Mean 3 
month 
SNOT-

22
(SE)

Mean
12 

month 
SNOT-

22
(SE)

Mean
60 

month 
SNOT-

22
(SE)

Mean
Change 

in 
SNOT-
22 at 3 

months
(SE)

Change 
in 

SNOT-
22 at 12 
months

Change 
in 

SNOT-
22 at 60 
months

%
Change 

in 
SNOT-
22 at 3 

months
(SE)

% 
Change 

in 
SNOT-

22 at 12 
months

% 
Change 

in 
SNOT-

22 at 60 
months

< 12 months

172

139

35.3
(0.7)

33.7

18.0
(1.6)

18.2

19.5
(1.8)

19.9

19.7
(2.2)

17.3

18.6 
(1.8)

17.2

17.2
(1.8)

15.7

17.3
(2.1)

18.2

43.5 
(5.7)

43.3
(6.0)

46.1
(5.9)

12 – 60 months

750

567

39.7
(0.8)

38.7

22.9
(0.8)

21.7

24.9
(0.9)

23.0

25.0
(1.0)

23.5

17.3
(0.8)

17.4

15.2
(0.9)

15.7

13.6
(1.1)

13.9

39.4
(2.2)

34.1
(2.4)

28.2
(3.3)

> 60 months

571

406

40.8
(0.5)

40.6

24.4
(0.9)

24.8

26.3
(1.0)

25.9

28.2
(1.2)

28.4

17.3
(0.9)

17.2

14.5
(0.9)

14.7

11.7
(1.3)

11.9

37.0
(3.1)

30.8
(4.3)

16.6
(5.6)

One-way ANOVA
F = 5.2

p< 0.006
F = 5.9

p< 0.003
F = 5.1

p< 0.006
F = 6.0

p< 0.002
F = 0.27
p = 0.64

F = 0.90
p = 0.29

F = 2.37
p = 0.49

F = 0.66
p = 0.5

F = 1.42
p = 0.24

F = 5.18
p< 0.005

Figure 1. Percentage change in SNOT-22 for each cohort at 3,12 and 60 

months (95% confidence intervals shown). 
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SNOT-22, LM score, age, gender, asthma and allergy) and extent 
of surgery were controlled for (at 12 months post-operatively 
β = 2.67, p = 0.03; at 60 months post-operatively β = 3.59, p = 
0.05).

Discussion
With austerity measures becoming widespread, there is a drive 
to manage referral pathways, with the potential to restrict ac-
cess to secondary care and surgical management. This is likely 
to both reduce and delay referrals, with many commissioning 
guidelines insisting on prolonged trials of medical therapy in 
primary care. While these measures may have an immediate 
budgetary impact, it is important to carefully consider the 
consequences of such decisions on patients’ quality of life and 
future treatment success, as long-term treatment costs and lost 
productivity may outweigh short-term gains.

In this study, we evaluated whether the clinical benefits of sinus 
surgery varied according to the duration of CRS symptoms prior 
to surgery in patients treated either within 12 months of symp-
tom onset (Early cohort), between 12-60 months of symptoms 
(Mid cohort) or more than 60 months from first symptoms (Late 
cohort). Clinical benefits were calculated based on post-opera-
tive quality of life outcome scores, using a validated instrument 
for sinusitis (SNOT-22 scores). Our results indicate that absolute 
SNOT-22 scores were significantly lower in the Early cohort at 
all pre- and post-operative time points versus those of the Mid 
and Late cohorts. Percentage changes in scores between groups 
from preoperative to post-operative time points demonstrated 
a significant trend of greater change for patients in the Early 
cohort as duration of follow-up increased. In addition, when 
analysing the percentage of patients reaching the MCID for 
SNOT-22, there was a significantly greater proportion of patients 
in the Early and Mid cohorts reaching the MCID compared with 
the Late cohort at 12 and 60 months post-operatively. Our 
results therefore suggest that intervention within 12 months 
of the onset of symptoms may yield better clinical outcomes in 

terms of patient-reported quality of life, at least as far as 5 years 
post-surgery.

Recent guidelines recommend that surgery should be conside-
red if a 3 month trial of medical treatment fails to bring about 
adequate improvement in symptom levels (4). However, based on 
the National Comparative Audit data analysed herein, in the UK 
88.2% of patients have symptoms for one year or more prior to 
first-time surgery, and 38.2% of the cohort are symptomatic for 
more than 5 years. We do not know for how long these patients 
have been receiving medical treatment for their sinusitis, but 
it is likely that the 3-month period recommended by the EPOS 
2012 Guidelines (4) for medical management is far exceeded in 
the vast majority of cases.

Preoperatively, patients in the Early cohort had statistically, but 
not clinically, lower average SNOT-22 scores compared to the 
Mid and Late cohorts. The average difference in SNOT-22 scores 
between the Early and Late cohort was 5.0 points and as des-
cribed previously, the MCID for SNOT-22 is 8.9 points. Therefore, 
while the Early cohort may have scored lower on the SNOT-22, 
their perception of symptoms was not clinically different from 
that of patients in the Mid and Late cohorts. Patients in the Early 
cohort also had less severe radiological disease, as shown by 
the LM score. While the LM score does not necessarily correlate 
with subjective, patient-reported symptoms, it is a meaningful 
indicator of disease severity and has been shown to be associ-
ated with post-operative outcome (10). There is little published 
regarding the natural history of CRS, but our results, demonstra-
ting increasing preoperative SNOT-22 and LM scores from the 
Early to Mid and Late cohorts, suggest that both radiological 
and symptomatic disease severity increases with prolonged 
duration of symptoms. 

Following surgery, all patients experienced significant symp-
tomatic improvement as shown by the SNOT-22. This finding 
is consistent with other recent studies demonstrating the ef-
fectiveness of sinus surgery (6). Patients treated within 12 months 
of symptom onset had, on average, statistically lower post-ope-
rative SNOT-22 scores versus the other cohorts, at all post-ope-
rative time points. In addition, the procedure was found to have 
a durable effect, especially in the Early cohort where more than 
70% of patients maintained a clinically significant improvement 
from baseline as far as 60 months post-operatively. In the Late 
cohort, although 75% of patients obtained a clinically significant 
improvement from surgery as determined 3 months post-ope-
ratively, this number gradually decreased to 53% at 60 months 
post-operatively. These findings suggest that early intervention 
may increase durability of the treatment.

Limitations of this study include general methodology limitati-

Table 4. Percentage of patients achieving MCID by symptom duration. 

Cohort 
Chi2 test 

for 
difference 
between 
groups

Early 
Cohort: 

< 12 
months

Mid 
Cohort: 
12 – 60 
months

Late 
Cohort:

 > 60 
months

Follow-up % patients achieving MCID of 8.9

3 months p = 0.971 75.0 74.5 75.4

12 months p = 0.05 78.0 70.8 70.5

60 months p = 0.028 71.2 57.3 53.0
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ons as expected with any audit or registry, i.e. no randomisation 
was done to ensure that probability of prognosis was equal 
across all three groups. Therefore, and as discussed above, 
differences in comorbidity rates across groups need to be 
considered. We are reliant upon patient reported duration of 
symptoms, and it is possible that some patients were unable to 
differentiate symptoms of co-existing allergic rhinitis from those 
of CRS, both before and after surgery. We have attempted to 
control for this by repeating our analysis having excluded thise 
with asthma and allergies, and by performing a multivariate 
analysis, but some bias may persist. An additional limitation may 
be related to the outcomes tool; patient-reported outcomes, 
even validated ones, may have some intrinsic variability and, 
while still one of the best predictors of patient well being, may 
differ from clinical or radiographic outcomes. Finally, and as with 
most observational cohort studies, there was a progressive loss 
of respondents with time. This is due in part to general loss to 
follow-up despite 2 attempts with postal questionnaires as well 
as, in a small number of cases, withdrawal of consent to further 
contact. However, a nearly 80% response rate was achieved at 
12 months, with no difference in drop-out rates between the 
groups of interest. The greatest differences between groups 
were found at 60 months, when response rates were at their 
lowest. There is therefore a risk of bias due to loss to follow-up. 
Accepting the limitations of this current study, we therefore plan 
to test the same hypothesis using a second independent patient 
cohort, the Clinical Practice Research Datalink (CPRD) database.

It is interesting that there were much higher rates of asthma 
and allergy in the Late cohort. While endoscopic sinus surgery is 
aimed at relieving sinonasal symptoms, it has also been shown 
to improve bronchial symptoms and reduce medication use for 
asthma (11-13), and therefore this group may potentially benefit 
even more from surgical intervention if medical treatment has 
failed, when compared with non-asthmatic patients. It is unclear 
why surgery was delayed in a large proportion of these patients: 
all patients were considered to be at an American Society of An-
aesthesiology (ASA) Physical Status Score grade 2 or less at the 
time of the surgery so these patients did not have an increased 
surgical risk. We repeated all analyses without the asthmatic 
patients, to identify any confounding effects. Not surprisingly, 
analyses showed similar trends irrespective of whether asth-
matic patients were included or excluded. This may be due to 
the fact that, while asthmatic patients may experience greater 
healthcare needs and general morbidity, their self-reported 
perceptions of disease symptoms and benefits from surgery was 
shown in prior research to be similar to that of non-asthmatic 
patients (14).

In the consolidated 3,128-patient audit results, pre-operative 

SNOT-22 scores were found to be the greatest predictor of post-
operative outcomes, as patients with higher scores achieved 
greater absolute reductions in SNOT-22 scores – on average, a 
halving of their pre-operative score. In our study, however, when 
patients were subdivided into 3 cohorts based on the preope-
rative duration of symptoms, the opposite was observed: the 
Early cohort achieved greater absolute and relative reductions 
in symptom scores than both the Mid and Late cohorts, despite 
starting with lower scores. Moreover, the Early cohort’s post-
operative symptom scores remained low and constant over the 
entire 5-year post-operative period, whereas progressive decline 
in improvements was noticed in the other groups, particularly 
the Late cohort. These results suggest that the maximum and 
most persistent benefit from endoscopic sinus surgery occurs 
in patients undergoing surgery at an early stage in their history 
of CRS disease, in keeping with current guidelines. The multiva-
riable regression analysis further confirmed that preoperative 
duration of symptoms was an important predictor of surgical 
outcome. Delays in surgical intervention, where it is indicated, 
may therefore adversely affect outcome.

There are many possible reasons why earlier surgical interven-
tion improves outcome. Surgery leads to improved ventilation 
of the sinuses and allows better irrigation and instillation of 
topical steroids.; it may therefore be that earlier surgery simply 
allows medical therapy to be more effective. However, surgery 
may help by removing factors that adversely affect outcome. 
Bacterial biofilms are known to be associated with CRS, and are 
thought to contribute to the persistent inflammatory state (15). 
Endoscopic sinus surgery has been shown to significantly re-
duce biofilm density, with associated improvements in QOL and 
objective outcome measures (16). Osteitis is associated with more 
severe inflammation and worse disease severity scores. The 
natural history of osteitis in CRS in not known, but its presence is 
associated with an increase in the number of surgical procedu-
res undertaken; further studies are needed to identify whether 
earlier surgical intervention and removal of diseased bone may 
prevent disease progression (17). There is also increasing evidence 
that irreversible mucosal changes may occur in CRS, in direct 
correlation to the duration of the disease (18). Whilst steroids, due 
to their anti-inflammatory properties, have some effect on this 
remodeling process, it has been proposed that early surgical 
intervention to reduce the inflammatory load may be beneficial 
in preventing disease progression (7).

Whilst we suggest that ongoing untreated sinusitis leads to 
disease progression with mucosal remodelling and accumulati-
on of adverse features such as biofilms and osteitis, it is possible 
that prolonged use of topical or systemic medications may also 
be detrimental to long term outcomes. It is beyond the scope of 
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the current study to identify the mechanisms behind the diffe-
rences in outcome; future studies will be needed if our findings 
are replicated in independent cohorts.

Attempts to reduce healthcare expenditure by restricting access 
to secondary care should therefore be carefully considered, 
as such measures may have a negative and lasting impact on 
patients’ ability to experience meaningful improvements from 
CRS symptoms. While there is a clear ethical consideration in 
denying relief to these patients, the societal impact of CRS 
should also be considered against any potential short-term 
cost-saving measure. Recurrent disease incurs direct costs from 
ongoing health care utilisation. Indirect costs are likely to be 
far greater; productivity analyses of patients suffering from CRS 
have recently been evaluated and shown to be more than 30% 
lower than that of patients without CRS (19). In patients with CRS, 
productivity at work improved by approximately 76% after sur-
gery. Prompt referral allowing correct diagnosis to be reached 
and a subsequent trial of maximum medical therapy will allow 
surgical candidates to be identified at an earlier stage than we 
currently achieve. Improving outcomes from surgery will reduce 
both direct and indirect long term costs of CRS. 

Conclusion 
Maximum medical therapy should form the first-line of care for 
patients with CRS, but both our results and those of Smith et al. 
(5,6) suggest that when this approach has failed, surgery is best 
considered without significant further delay. In addition, our 
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