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ABSTRACT

Background: Aside from the obvious negative effects on patients and
society's financial well-being, chronic rhinosinusitis (CRS) can lead to
absenteeism, decreased productivity, and impaired respiratory function, all
of which have a major influence on patients and society's overall quality of
life. Endoscopic sinus surgery is an option for patients who have not
responded to other treatments, and there are several objective and
subjective ways to evaluate the success of the procedure, even if there is
little level 1 evidence. We summarize the available outcome metrics and
provide a thorough evaluation of the published results up to this point. Also
covered is research suggesting that endoscopic sinus surgery may improve
asthma patients' respiratory performance.

Conclusion: There has been a shift in the last 20 years toward using
patient-reported outcomes rather than objective data as the main result in
sinus disease, especially CRS. The variety of instruments at our disposal
enables us to assess the efficacy of surgery in relation to health-specific and
general quality of life, burden of illness, healthcare utilization, and

pulmonary function.

INTRODUCTION

hronic rhinosinusitis (CRS) affects about 11%

of the UK population and can present with or
without nasal polyps. Inflammation of the nasal
passages and paranasal sinuses is the description
given by the European Position Paper on
Rhinosinusitis and Nasal Polyps. There needs to be a
minimum of 12 weeks for there to be signs of polyps,
mucopurulent discharge from the middle meatus,
edema/mucosal blockage mainly in the middle
meatus, mucosal alterations such as discharge, facial
pain or pressure, or a loss in smell [1,2].
The impact of CRS on quality of life is significantly
greater than that of other chronic illnesses, such as
angina or chronic obstructive pulmonary disease
(COPD) [3]. Both patients and society pay a heavy
price for CRS; a recent analysis estimated that the US
economy loses $22 billion per year due to CRS [4].
Each patient also has to pay an extra $1,547 to $2,700
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in 2014 USD for medications before surgery, on top
of the estimated $6.9 to $9.9 billion in direct
healthcare expenditures and $13 billion in indirect
costs.

Surgery is typically regarded as an option in cases
where medical therapy does not alleviate symptoms
or when problems are present or are expected to arise
as a result of CRS. Open procedures are hardly
contemplated for simple diseases, as endoscopic
sinus surgery (ESS) has become the standard [4].
Over the past few years, there has been a surge in
research focused on evaluating the results of sinus
surgery. Numerous measures, both objective and
subjective, have been devised to gauge the
effectiveness of these procedures. This review
attempts to summarize the current literature on
endoscopic sinus surgery for chronic rhinosinusitis
(CRS) and to identify potential outcome indicators
for future research. We will also go over how ESS
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for CRS has the potential to reduce the number of
new asthma diagnoses and improve the disease
pattern in asthma patients. Lastly, we think about
how decisions made during the perioperative period
can affect surgical results, specifically regarding
patient selection, the time and scope of surgery, and
the postoperative care plans chosen.

Defining the appropriate metrics to evaluate the
success of sinus surgery is a crucial first step. The
main outcome of early trials of endoscopic sinus
surgery was frequently "objective" assessments of
the surgery, such as changes in CT scans, ostial
patency, or endoscopic appearances. However, the
idea that patients' perspectives on their outcomes are
the most essential has been gaining traction ever
since validated disease-specific instruments for
subjective outcome assessments emerged Patient
Reported Outcome Measures — (PROMs). Eighty
percent of patients and doctors in a recent survey on
CRS outcome evaluation ranked symptomatic
improvement as the most significant variable [5].
With the search phrases "Outcomes AND
(Endoscopic sinus surgery OR ESS OR FESS OR
sinus surgery)" entered into PubMed, a literature
search was conducted. Only adult patients and
searches conducted in English were considered.
Exclusion criteria included that the studies did not
include concomitant rhinoplasty. Studies that met the
inclusion criteria were also evaluated for review after
searching the Cochrane ENT online library
(ent.cochrane.org). To find any other studies that
weren't found in the first search, we thoroughly
investigated the 2012 European Position Paper on
Rhinosinusitis and Nasal Polyps [2]. Research with a
higher quality of evidence, larger sample size, more
precisely specified outcome measures, and studies
whose main outcome measures were the ones we
describe were given priority for inclusion in this
review.

Visual analog scales are the simplest way to express
the degree of symptoms as stated by patients.
Regarding the question "How troublesome are your
symptoms of rhinosinusitis?", patients are requested
to mark their response at one point on a 10-
centimeter line. It is also possible to use this method
to rate the intensity of individual symptoms.

One example is the increasing number of disease-
specific instruments that ask patients to rate the
severity of various symptoms. Some examples of
these instruments include the Chronic Sinusitis
Survey (CSS), the Sino-Nasal Outcome Test (20-
SNOT-20), and the Rhinosinusitis Disability Index
(RSDI). They have the potential to create a valuable
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medical record, make it easy to track how a patient is
responding to therapy, facilitate healthcare based on
patient preferences, and reveal whether a patient is a
good surgical candidate. The clinical context will
determine which PROM is best, although a recent
systematic evaluation of CRS PROMs found the
SNOT-22 to be the gold standard [6]. Some of the
symptoms listed on the instruments may be
experienced by the general public; a typical SNOT-
22 score is between 7 and 9 points [7]. A clinically
meaningful change in symptoms is defined as a
change of 8.9 points on the SNOT-22, which is the
smallest observable change in symptoms, even
though there may be a statistically significant change
in symptom scores [8].

An updated 2009 Cochrane study from 2006 found
no evidence that surgery improved symptoms more
than continuing conventional treatment [9].

The evaluation only included three level 1 studies;
one of them compared inferior meatal antrostomy to
middle meatal antrostomy, while the other two
reviewed antral wash-out to FESS for isolated
maxillary sinus illness. The only research that
compared medicinal and surgical treatments for CRS
was Ragab et al. [10]. Either medical treatment alone
or FESS with medical treatment were the two groups
randomly assigned to 90 individuals who had CRS
symptoms for 8 weeks. Results on patient-reported
outcomes measures such as the Visual Analogue
Scales, SNOT-20, and Short Form-36 (SF-36) QOL
were not significantly different between the medical
and surgical groups, despite improvements in both.
Based on the limited duration of intranasal
corticosteroids and alkaline nasal douche given to
patients in this trial, the results do not accurately
represent the current surgical practice of offering
surgery as an option to patients who have not
responded to conventional therapy.

A multi-center prospective cohort research including
298 UK Consultant Otorhinolaryngologists and 87
hospitals was the UK National Sinonasal audit, the
biggest study of its type [11]. We included patients
who were 16 years old or older and who received
CRS surgery (main or revision) within six months,
regardless of whether they had nasal polyposis or not.
Before surgery, at3,12, and 36 months post-op,
patients had their health-related quality of life
evaluated with the SNOT-22. Of the 31,128 patients
surveyed, 70% had nasal polyps; within this group,
52% had undergone prior sinonasal surgery, whereas
34% did not. Out of 2852 participants (or 91% of the
total), 42.0 had an overall baseline SNOT-22 score,
41.0 had a CRSwWNP score, and 44.2 had a Chronic

4630 | P a0 e


https://doi.org/10.21608/zumj.2024.318639.3565

https://doi.org/10.21608/zumj.2024.318639.3565

Rhinosinusitis without Nasal Polyps (CRSsNP)
score. A significant improvement in health-related
quality of life was seen three months after surgery,
when the mean total score dropped to 25.5, a
decrease of 16.5. At every follow-up period, patients
with polyps had better scores than those without
polyps. The mean SNOT-22 score at 36 months was
27.7. The average SNOT-22 score was 28.2 out of
2797 participants (1459/2797, or 52%) who were
able to undergo additional follow-up at 60 months
[12]. The possibility for a long-term impact on
health-related quality of life is demonstrated by these
long-term findings.

Patients who had not responded to medical treatment
after three weeks were enrolled in a prospective
cohort trial by Smith et al. [13]. Participants could
choose between continuing medical therapy (n = 33)
or ESS (n = 65). At 12-month follow-up, the surgical
group showed a considerably larger improvement
when the RSDI and CSS were used as end measures.
Similarly, Smith et al. [14] compared the efficacy of
endoscopic sinus surgery versus that of continuing
medical treatment for CRS by including 31 patients
on the surgical waiting list after three months of
ineffective medical treatment. Those on the waiting
list chose to keep getting medical care because they
wanted to. At baseline, two weeks before surgery,
and six and twelve months following the procedure,
SNOT-22 scores were recorded. The mean SNOT-22
scores of patients increased significantly from 57.6 at
baseline to 66.1 at surgery, with an average of 7.1
months of continued medical care preceding surgery.
Before surgery, the average SNOT-22 score was
16.0, representing a decline of 50.1 points.
Standardized measures of health-related QOL
symptoms

Examples of general scores that do not focus on a
specific disease condition include the Short Form 36
(SF-36) [15] and the EQ-5D [16]. A wide range of
generalized physical and mental symptoms are
assessed by these scores. In terms of Quality-
Adjusted Life Years (QALYSs), they provide
comparisons across diseases and cost-effectiveness.
Because of their low sensitivity, they are unable to
detect changes in CRS symptoms and have limited
use in clinical records.

A team from Oregon, USA, used the Short-Form 6D
for five years to measure patients' self-reported
quality of life following main or revision ESS for
CRS. Included in the study were 232 adults [3].
Health state utility values (HUVS) were then
calculated from the data, which are estimates of the
public's perception of a certain health status. On a
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scale from O (death) to 1.0 (perfect health), results
can be compared across different diseases and
therapies. With a utility value difference of 0.03 [17],
we get the minimal clinically relevant difference
(MCID). They had a lower average pre-operative
health utility value (0.65) than the US population as
a whole (0.81). Among the 168/232 (72%) patients
who completed the post-operative SF-6D at an
average follow-up of 1.5 years after surgery, the
authors found an increase of 0.087 (0.06-0.12) for
patients who underwent primary surgery and 0.062
(0.04-0.09) for patients who underwent revision.
This improvement was compared to that observed
after coronary angioplasty. Compared to pre-
operative scores, the mean utility value at 5 years was
0.80 in the 83 patients (or 49% of the total) who did
the survey. This was in line with the US population
mean and demonstrated a significant improvement
[18].

The health utility values of 212 patients who chose
either continued medical therapy or ESS for CRS
were evaluated using the SF-6D in a recent North
American prospective cohort study. After three
weeks of ineffective medical treatment, patients who
chose ESS had statistically and clinically significant
improvements in health utility compared to those
who chose medical therapy, whose health utility was
higher at baseline but stayed the same at 6 and 12
months of follow-up [19].

In addition, a team from Boston conducted a
prospective study involving 242 patients with
chronic rhinosinusitis who underwent primary and
revision endoscopic sinus surgery. The Eurogol 5-
Dimension evaluation (EQ-5D) was used to assess
their health status at baseline, 3, 12, and 24 months
after the surgery [20]. The EQ-5D normal population
in the United States has a baseline HUV of 0.85,
however, their patients' HUV was a much lower 0.81.
Nevertheless, following surgery, their HUV reached
0.89 at 3 months and stayed consistent at 24 months.
Chronic recurring stress disorder (CRS) is known to
cause absenteeism, which is defined as the inability
to appear for work as a result of health concerns. One
measure of presenteeism is the degree to which CRS
causes workers to lose focus on their jobs, as
measured by self-reported questionnaires [21]. Using
the national average daily income, we may calculate
the societal economic impact of presenteeism and
absenteeism, which is the total of lost productive
time.

There has been a dearth of research attempting to
quantify the societal and patient-level indirect costs
of absenteeism and lost productivity [21, 22]. One
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study examined the impact of ESS on productivity
expenses; however, only that study included 27
patients willing to undergo the operation and had
refractory CRS [23]. On average, households lost 75
days of output per year due to absenteeism,
presenteeism, and time spent caring for CRS
symptoms; this cost $9,190 per person per annum.
Costs associated with productivity decreased to
$3,373 and time lost to productivity decreased to 28
days during an average of 15 months of follow-up.
Endoscopic grades

There are several grading methods available for
evaluating illness in CRS through endoscopic
evaluation. There are different opinions regarding
which grading system is considered superior, but
Lund and Kennedy's is frequently utilized because of
its comprehensive approach that takes into account
various factors such as polyps, edema, discharge,
crusting, and scarring [24]. It has proven to be highly
beneficial in research on polypoid disease. Psaltis et
al. [25] showed a significant connection with the
SNOT-22 and strong inter-rater and test-retest
reliability using a modified Lund-Kennedy score that
only accounts for polyps, edema, and discharge.
They noted that 40% of this system is devoted to
assessing scarring and crusting, which are post-
operative observations.

In their presentation, Djukic et al. [26] included data
from 85 patients who had ESS for CRSWNP. Lund-
Kennedy endoscopic scores showed significant
improvement from 8.4 at baseline to 2.8 at 6-month
and 3.7 at 12-month follow-up, respectively.

While waiting for surgery, 31 Canadian patients who
had tried maximal medical therapy for three months
without success continued their medication. The
Lund-Kennedy endoscopic scores went from 6.9 to
7.7 during the course of 7 months on average,
whereas they went from 2.4 to 2.7 after the operation
[14].

Recurrence rates

A stated end-point is necessary for measuring
recurrence. One easy and objective approach to
accomplish this is to look at data on revision surgery.
However, it is debatable whether the disease had
returned before the revision surgery; pinpointing
exactly when this happened is more difficult and is
contingent, in part, on the frequency of the patient's
evaluations following the procedure. The UK
National Sinonasal Audit [11] collected data from
3,128 individuals who had CRS surgery between
2000 and 2001; around 4% required a revision
procedure within one year, and 11% within three
years. Of the 1459 patients who participated in the
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study and gave their consent, 19% (or 52.2% of the
total) underwent previous revision surgery [12]. In
the study, 51.2% of patients had previous sinonasal
surgery, compared to 34.4% without polyposis and
46.0% overall.

In a subsequent countrywide, multi-center trial in the
UK, 553 patients with CRSsNP and 651 with
CRSwWNP were included from ENT clinics. Data
regarding the amount and timing of prior surgery was
collected by self-reported patient questionnaires.
Although 43% of individuals with polyps had
previously had sinonasal surgery, 55% of those
without polyps had done the same. On average, a ten-
year interval separated sinonasal procedures [27].
Complications

Weighing the potential advantages of an intervention
against its potential risks is essential. Serious
complications can include leakage of cerebrospinal
fluid, issues with the orbit (such as ecchymosis,
diplopia, or impaired visual acuity), and significant
intra- or immediate post-operative hemorrhage; it
can also lead to infections, mild bleeding, post-
operative pain, and adhesions [28].

The National Sinonasal Audit found that little blood
loss accounted for the vast majority of the 6.6% total
adverse event rate. Out of 31,28 patients, eleven
(0.4%) experienced major complications, with seven
(0.2%) impacting the orbit. There were five
individuals affected by peri-orbital bleeding and two
patients impacted by peri-orbital emphysema.
Nobody had any trouble seeing or moving their eyes
in any way. During the procedure, two patients
(0.06%) had CSF fluid leaks that were repaired, and
two more had to be readmitted because of substantial
postoperative hemorrhage. There was a statistically
significant association between the degree of
polyposis, SNOT-22, and Lund-Mackay CT scores,
and the likelihood of postoperative complications,
according to multivariate analysis [28]. This suggests
that these important subjective and objective
outcome measures can be used to predict the
postoperative outcome when calculating
complication rates. Major complication rates of 0.4%
in the UK are lower than those of 1.1% in a meta-
analysis of 4691 US patients who had ESS performed
10 years ago [29].

Medical treatment for CRS carries an unknown risk
of consequences, according to available data. There
is mounting evidence that clarithromycin poses a risk
of cardiac mortality in individuals with cardiac
abnormalities, and there is a minor but significant
risk of serious problems like stomach ulcers,
osteoporosis, and immunological suppression when
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systemic steroids are used. Future trials must ensure
that the surgical and medical therapy groups' risk of
adverse events is addressed.

Olfactory tests

The recognition of well-known odors is a component
of several olfactory function tests, such as the UPSIT
[30] developed by the University of Pennsylvania.
Odor discrimination and olfactory threshold tests are
also possible using Sniffin' Sticks [31]. It is
important that tests can distinguish between
individuals with normal olfactory function and those
with different levels of olfactory impairment. Their
application is more prevalent in academic
investigations than in everyday medical treatment.
Minwengen [32] divided patients into groups with
mild or severe sinus disease, as assessed by a Lund-
Mackay score of <7 or >8, in a prospective research
that examined the impact of primary ESS for CRS on
olfactory function as measured by Sniffin' Sticks
testing. Of the original 76 patients, 38 (about 50%)
underwent olfactory evaluation after surgery.
Patients with severe disease showed substantial
improvement, whereas those with mild disease
showed little change; nonetheless, the mild group's
pre-operative olfactory scores were almost normal.
Using the UPSIT at baseline, 6 and 12 months after
ESS, Litvack et al. [33] examined olfactory function
in 111 individuals in a prospective cohort study
spanning multiple centers. Significant improvement
in olfactory function was noted in anosmic
individuals (UPSIT scores 6-18/40), with a mean
score increase from 9.7 to 21.3 at 6 months and
continued at 12 months of follow-up. Hyposmic
patients did not show any statistically significant
improvement, normosmic patients were steady, and
anosmic patients experienced a 26% rise in UPSIT
scores of 4 or above. In particular, for the anosmic
individuals, the presence of nasal polyps was a robust
predictor of recovery.

After initial medical management failed, 280 patients
were compared who chose to continue medical
therapy or undergo ESS. The results of the Brief
Smell Identification Test (B-SIT) demonstrated that
both groups improved equally [34]. The data from
this trial cannot be applied to patients in Europe
since, according to existing standards, the decision to
continue treatment was taken after only three weeks
at the very latest.

Measures of Outcome Heterogeneity

Being well-versed in data interpretation and
comparing outcomes from multiple studies for meta-
analysis becomes increasingly difficult due to the
breadth of outcome measures. No treatment, whether

Hassanain, M., et al

Volume 30, Issue 9, December. 2024

cutting-edge or standard, can have its effectiveness
evaluated using just one outcome measure. As part of
the COMET group (Core Outcome Measures in
Effectiveness Trials), a group of international
rhinologists is presently working to resolve the
challenges that arise with this heterogeneity [35]. As
a starting point for assessing both novel treatments
and standard care, they hope to establish a "core
outcome set" of outcome metrics.

The effect of ESS on asthma rates

For this study, researchers looked for medical
records of 2833 American patients with CRS who
had primary ESS and also had asthma, as well as any
related doctor visits [36]. Patients with asthma were
more common among those who waited at least five
years after their diagnosis to undergo surgery (45.4%
of the total), in contrast to those who underwent
surgery within one year (20.3% of the total). It is still
unclear from these results whether treating medically
refractory CRS improves respiratory function or if
the increased prevalence of asthma is a sign of a
systemic illness.

This group also aimed to determine the relationship
between the time it took to go from a first CRS
diagnosis to primary ESS and the frequency of
additional asthma diagnoses. An examination of
1204 patients' medical records revealed an almost
linear increase in the incidence of asthma diagnoses.
For example, in the first 1-2 years following
diagnosis, 9.4% of patients received primary ESS; in
the fourth to fifth years after diagnosis, 22.4% of
patients underwent surgery. All of these patients did
not have a history of asthma before the study.
Patients who underwent surgery within one to two
years after surgery had a much lower rate of new
asthma diagnoses compared to those who waited four
to five years after surgery [37].

At least one asthma outcome was identified in 22
studies that underwent sinus surgery, according to a
comprehensive review and meta-analysis [38].
Overall, 76% of patients reported an improvement in
their asthma symptoms, and the number of asthma
episodes, hospitalizations, and trips to the emergency
room all decreased. The use of oral corticosteroids
fell 72% and inhaled corticosteroids fell 28% in
frequency. Unfortunately, there was no evidence that
FEV1 or PEF improved in the studies that were
found. The included trials did not control for people
without surgery; this thorough evaluation did not
determine if the observed improvement in asthma
outcomes is sustainable, given the severity of the
condition and the amount of surgery differed.
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For 47 Canadians with severe asthma who had
previously tried and failed medical treatment for
ESS, the number of asthma clinic visits decreased by
50% (6 to 3) in the year preceding FESS [39].
There is currently no cure for chronic rhinosinusitis,
and evidence from the UK indicates that 43-56% of
individuals need revision surgery [11, 27]. Results
data on revision compared to primary surgery are
diverse due to the variability of illness severity,
surgical extent and time, and study design.
Nonetheless, there does seem to be consensus among
the results that revision surgery can alleviate
symptoms in some patients.
Among 302 patients enrolled in a prospective cohort
analysis, 61% were revision cases; the odds of
success for the RSDI were 2.1 times greater than
those for the CSS in original surgery, while the odds
for the CSS were 1.8 times higher [40].
CONCLUSION
In the last 20 years, there has been a marked shift in
the emphasis from objective measurements to
patient-reported outcomes as the principal
determinant of success in the management of sinus
disease, specifically chronic rhinosinusitis (CRS).
We can assess the efficacy of surgery in terms of
disease burden, healthcare utilization, pulmonary
function, health-specific and generic quality of life,
and a variety of other metrics thanks to the array of
technologies at our disposal. Despite the lack of level
1 proof, these results show that surgical procedures
can help medically resistant individuals in a big way.
Optimal surgical indications and duration should be
defined in subsequent research, and a randomized
controlled study comparing surgical vs. medical
treatment for patients who have failed medical
treatment at first attempt should be the primary
emphasis.
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