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ABSTRACT

Background

Nasal polyps cause nasal obstruction, discharge and reduction in or loss of sense of smell, but their aetiology is unknown. The management
of chronic rhinosinusitis with nasal polyps, aimed at improving these symptoms, includes both surgical and medical treatments, but there
is no universally accepted management protocol.

Objectives

To assess the effectiveness of endonasal/endoscopic surgery versus medical treatment in chronic rhinosinusitis with nasal polyps.

Search methods

We searched the Cochrane Ear, Nose and Throat Disorders Group Trials Register; the Cochrane Central Register of Controlled Trials
(CENTRAL); PubMed; EMBASE; CINAHL; Web of Science; Cambridge Scientific Abstracts; ICTRP and additional sources for published and
unpublished trials. The date of the search was 20 February 2014.

Selection criteria

Randomised controlled trials of any surgical intervention (e.g. polypectomy, endoscopic sinus surgery) versus any medical treatment (e.g.
intranasal and/or systemic steroids), including placebo, in adult patients with chronic rhinosinusitis with nasal polyps.

Data collection and analysis

We used the standard methodological procedures expected by The Cochrane Collaboration. Meta-analysis was not possible due to the
heterogeneity of the studies and the selective (incomplete) outcome reporting by the studies.

Main results

Four studies (231 participants randomised) are included in the review. No studies were at low risk of bias. The studies compared different
types of surgery versus various types and doses of systemic and topical steroids and antibiotics. There were three comparison pairs: (1)
endoscopic sinus surgery (ESS) versus systemic steroids (one study, n=109), (2) polypectomy versus systemic steroids (two studies, n = 87);
(3) ESS plus topical steroid versus antibiotics plus high-dose topical steroid (one study, n =35). All participants also received topical steroids
but doses and types were the same between the treatment arms of each study, except for the study using antibiotics. In that study, the
medical treatment arm had higher doses than the surgical arm. In two of the studies, the authors failed to report the outcomes of interest.
Although there were important differences in the types of treatments and comparisons used in these studies, the results were similar.

Primary outcomes: symptom scores and quality of life scores

Surgical versus medical interventions for chronic rhinosinusitis with nasal polyps (Review) 1
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There were no important differences between groups in either the patient-reported disease-specific symptom scores or the health-related
quality of life scores. Two studies (one comparing ESS plus topical steroid versus antibiotics plus high-dose topical steroid, the other ESS
versus systemic steroids) failed to find a difference in generic health-related quality of life scores. The quality of this evidence is low or
very low.

Endoscopic scores and other secondary outcomes

Two studies reported endoscopic scores. One study (ESS versus systemic steroids) reported a large, significant effect size in the surgical
group, with a mean difference (MD) in score of -1.5 (95% confidence interval (CI) -1.78 to -1.22, n = 95) on a scale of 0 to 3 (0 = no polyposis,
3 =severe polyposis). In the other study (ESS plus topical steroid versus antibiotics plus high-dose topical steroid) no difference was found
between the groups (MD 2.3%, 95% CI -17.4% to 12.8%, n = 34). None of the included studies reported recurrence rates. No differences
were found for any objective measurements or olfactory tests in those studies in which they were measured.

Complications

Complication rates were not reported in all studies, but rates of up to 21% for medical treatment and 14.3% for surgical treatment are
described. Epistaxis was the most commonly reported complication with both medical and surgical treatments, with severe complications
reported rarely.

Authors' conclusions

The evidence relating to the effectiveness of different types of surgery versus medical treatment for adults with chronic rhinosinusitis with
nasal polyps is of very low quality. The evidence does not show that one treatment is better than another in terms of patient-reported
symptom scores and quality of life measurements. The one positive finding from amongst the several studies examining a number of
different comparisons must be treated with appropriate caution, in particular when the clinical significance of the measure is uncertain.

As the overall evidence is of very low quality (serious methodological limitations, reporting bias, indirectness and imprecision) and
insufficient to draw firm conclusions, further research to investigate this problem, which has significant implications for quality of life and
healthcare service usage, is justified.

PLAIN LANGUAGE SUMMARY

Surgical versus medical interventions for chronic rhinosinusitis with nasal polyps
Background

Nasal polyps are common, benign swellings of the lining of the nose. In some people they may cause no symptoms, but in others they
may lead to nasal obstruction, congestion, facial pressure and anosmia (loss of sense of smell). The incidence of symptomatic nasal
polyps increases with age and they are more common in men than in women. The cause of nasal polyps is not fully understood but
they may be a result of chronic (long-term) inflammation of the lining of the nose (termed 'chronic rhinosinusitis with nasal polyps').
Chronic rhinosinusitis with nasal polyps can be treated medically, for example with drugs such as topical (intranasal) steroid sprays, or
with surgery (for example, nasal polypectomy with or without endoscopic sinus surgery (ESS)). However, it is unclear what is the most
effective management strategy.

Study characteristics

Four randomised controlled trials, involving a total of 231 patients with chronic rhinosinusitis with nasal polyps, are included in this review.
The number of patients in each study ranged from 34 to 109. The studies took place in ENT departments in several European countries. All
patients were adults and most of the studies enrolled more men than women. In all studies the patients were randomly assigned to either
surgery or medical treatment (such as antibiotics or steroid tablets or injections) in addition to topical steroids given as nasal sprays or
drops. Both the type of surgery performed and the medical treatments used varied widely between the studies, and did not allow all of the
studies to be looked at together. Rather, we considered the treatment groups in the four studies as three separate pairs of comparisons
instead of simply 'surgical' versus 'medical’ treatments.

Key results

The main outcome measures were patient-reported disease-specific symptom scores and health-related quality of life scores, as well as
generic health-related quality of life scores. There were no important differences between groups in either the patient-reported disease-
specific symptom scores or the health-related quality of life scores. Two studies (one comparing ESS plus topical steroid versus antibiotics
plus high-dose topical steroid, the other ESS versus systemic steroids) did not find a difference in general health-related quality of life
scores.

Two studies reported changes in polyp size (when looked at with an endoscope) using a score. One study (ESS versus systemic steroids)
reported a significantly better score in the surgery group than in the steroids group at 12 months. In the other study (ESS plus topical steroid
versus antibiotics plus high-dose topical steroid) no difference was found between the groups.

Surgical versus medical interventions for chronic rhinosinusitis with nasal polyps (Review) 2
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There were no reported differences between the different medical and surgical treatment groups in any study for any other objective
(clinician-based) measurements. Complication rates were not reported in all studies, but nosebleeds (epistaxis) were the most commonly
described complication with both medical and surgical treatment; severe complications were reported rarely in either group.

Conclusion

The evidence does not show that one treatment is better than another in terms of patient-reported symptom scores and quality of life
measurements. One positive finding (polyps size scores) from amongst the several studies examining a number of different comparisons
must be treated with appropriate caution, in particular when the clinical significance of the measure is uncertain. There is not enough
evidence to draw firm conclusions regarding the most appropriate treatment for this condition. Chronic rhinosinusitis with nasal polyps
has significant implications for quality of life and the use of healthcare services. Further research to investigate this problem is justified.

Quality of the evidence

Overall, we found this evidence to be of low or very low quality. We have low confidence in the estimates of these studies; further research
will very likely change these estimates. There were serious limitations in how the studies were carried out or reported (or both), and the
number of participants involved was small. In addition, some of the treatment regimens used in the trials are no longer current standards
of therapy for patients with chronic rhinosinusitis with nasal polyps.

This evidence is up to date to 20 February 2014.

Surgical versus medical interventions for chronic rhinosinusitis with nasal polyps (Review) 3
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SUMMARY OF FINDINGS

Summary of findings for the main comparison.

Endonasal surgery compared with medical treatment for chronic rhinosinusitis with nasal polyps

Patients: adults with chronic rhinosinusitis with nasal polyps, receiving concurrent topical steroids

Settings: otorhinolaryngology clinics and/or hospital departments

Intervention: endoscopic sinus surgery

Comparison: systemic steroids

Outcomes (at 12 Illustrative com- Relative effect Number of partici- Quality of the evi- Comments
months) parative risk pants dence
(studies) (GRADE)
Patient-reported dis- N/A o Nasal obstruction: 95 (1 study) BDOO Negative values indicate lower scores (less severe
ease-specific symp- MD -0.30 (95% ClI low 1,2 symptoms) in the surgical group. The range of val-
tom scores -0.6 t0 0.0) ues corresponds to effect sizes that are small to
« Nasal discharge: MD large (SMD 0.2 represents a small effect, 0.5 a mod-

+ Symptom score -0.2 (95% Cl -0.5 to erate effect and 0.8 a large effect size):

with scaleof0to 3 (0 0.1)

= no symptoms, 3 = R R « Nasal obstruction: SMD -0.4 (95% CI -0.8 to 0.0)

severe symptoms) (95% C| g05 to 0'1)' - Nasal discharge: SMD -0.3 (95% CI -0.7 to 0.1)

.« Loss of smell: MD « Sneezing: SMD -0.3 (95% CI -0.7 t0 0.1)
-0.4 (95% Cl -0.7 to « Loss of smell: SMD -0.6 (95% CI -1.0 to -0.2)
-0.1)
Health-related quali- N/A o PCS:MD-1.4(95%CI 95 (1 study) SPOO These effect sizes are negligible and correspond to
ty of life scores, mea- -5.0t02.2) lowl a SMD of -0.15 and 0.07 respectively (a SMD of 0.2
sured by SF-36 (range « MCS: MD 0.6 (95% ClI corresponds to a small effect size)
0 to 100) -2.9t04.1)
Endoscopic appear- N/A MD-1.5(95% Cl-1.2to 95 (1 study) BDOO Negative values indicate lower scores (less severe
ances -1.8) low 1,2 polyposis) in the surgical group. The SMD is -2.2
(95% Cl -2.7 to -1.7), which corresponds to a large

+ 0to3(0=no polyps, effect size

3 = severe polypo-

sis)
Complications N/A Epistaxis: 3.6% 95 (1 study) flelelo) Orbital complications: orbital fat exposed

very low 1

Orbital: 7.1%
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Intracranial: 1.8% Intracranial complications: CSF leak with meningi-
tis
Objective physiologi- N/A Not reported Other comparison pairs did not show an important
cal measures difference
Olfactory tests N/A Not reported Other comparison pairs did not show an important

difference

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

Cl: confidence interval; CSF: cerebrospinal fluid; MCS: mental component score; MD: mean difference; N/A: not applicable; PCS: physical component score; SMD: standard-
ised mean difference

1Downgraded twice due to limitations in the study design (unclear randomisation, non-blinded outcome assessment), and some concerns about imprecision (small sample sizes)
and indirectness of evidence (the medical treatment regimes used in the study differ from current standards). Additional downgrading for imprecision and lack of comparative
data for the complications outcome.

2Not reported whether scales were validated, sensitive or reliable.
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BACKGROUND

Description of the condition

Nasal polyps are tumour-like hyperplastic swellings of the nasal
mucosa, most commonly originating from within the ostiomeatal
complex (Larsen 2004). They are a common problem; the
prevalence is estimated at 0.2% to 4% in worldwide studies
(Johansson 2003; Lange 2013; Min 1996). There is at least a 2:1
male to female predominance. The incidence of symptomatic nasal
polyps increases with age, reaching a peak in individuals aged
50 to 59 years, and then declines (Larsen 2004). While polyps
can be asymptomatic, they may produce symptoms such as nasal
obstruction, congestion, anosmia and facial pressure, and are
associated with a significant reduction in quality of life (Radenne
1999). Nasal polyps are usually found in association with chronic
rhinosinusitis, which is broadly divided into two phenotypes based
on the presence or absence of nasal polyps on examination.
Chronic rhinosinusitis with nasal polyps is a chronic disease, with a
clinical course often lasting over 20 years (Vento 2000).

Definition

Nasal polyps are considered a subgroup of chronic rhinosinusitis.
The European Position Paper on Rhinosinusitis and Nasal Polyps
defines these conditions clinically as: "inflammation of the nose
and paranasal sinuses, associated with two or more of the following
symptoms:

« blockage/congestion; discharge (anterior or post-nasal drip);
facial pain/pressure; reduction of smell; and

« either endoscopic evidence of polyps; mucopurulent discharge
from the middle meatus or oedema/mucosal obstruction
primarily in the middle meatus; and/or mucosal changes within
the ostiomeatal complex or sinuses on computed tomography
(CT) imaging" (Fokkens 2012).

Chronic rhinosinusitis with nasal polyps is then further defined
by the endoscopic visualisation of polyps bilaterally in the middle
meatus. The condition is defined as chronic when symptoms persist
for more than 12 weeks.

Histology

Histologically, polyps consist of extracellular oedema with an
associated inflammatory cell infiltrate, with a surface covering
of respiratory epithelium, often with areas of metaplasia (Larsen
1989). The inflammatory cells found are characterised by type
2 T-helper cell (Th2) inflammation, predominantly eosinophils
(Stoop 1993), in addition to mast cells, lymphocytes, neutrophils
and plasma cells (Pawliczak 2005). Numerous inflammatory
mediators, growth factors and adhesion molecules are increased,
including interleukins (IL), particularly IL-5, interferon Y, RANTES,
granulocyte macrophage colony-stimulating factor, eosinophilic
cationic protein and p-selectin (Bateman 2003).

Aetiology

Nasal polyps are thought to be a manifestation of chronic
inflammation, where they represent the final common pathway
of several disease processes, the trigger for which is still
unknown. There are numerous theories including hereditary
factors, anatomical factors, systemic and local allergy, and
infection.

A positive family history of nasal polyps has been found in 14%
of patients (Greisner 1996), and nasal polyps have developed even
when identical twins have been exposed to different environmental
factors, suggesting a genetic link. Certain human leukocyte
antigens (HLA), such as HLA-DR7, have been associated with an
increased susceptibility to developing nasal polyps (Molnar-Gabor
2000).

Anatomically, mucosal contact within the nose has been postulated
to cause an inflammatory reaction, with subsequent cytokine
release leading to polyp formation (Stammberger 1991). However,
mucosal contact also occurs without polyp formation (Jones 1997).
Ostiomeatal occlusion secondary to an anatomical abnormality
or mucosal oedema has also been suggested as an initiator of
inflammation.

The eosinophilia, mast cell degranulation and high
immunoglobulin (Ig) E levels found in nasal polyps suggest that
allergy is a factor in polyp formation. However, when 3000 atopic
patients were assessed only 0.5% had nasal polyps on anterior
rhinoscopy (Caplin 1971). Similarly, objective measures of atopy
(such as skin prick testing) were no more common in nasal polyp
patients than in controls (Jamal 1987). A local allergic response
within the nose may be responsible for nasal polyps, since it has
been shown that total and specific IgE in polyp tissue correlates
with the degree of eosinophilia, but is unrelated to positive skin
prick tests (Bachert 2001). The allergens responsible may be
bacterial, as bacterial-specific IgE has been identified in patients
with nasal polyps but not in those with allergic rhinitis (Calenoff
1993).

Infection may trigger immunologic events leading to the
development of chronic rhinosinusitis with nasal polyps.
Staphylococcus aureus has been found to colonise the nose in two-
thirds of patients with nasal polyps, compared with less than a third
of controls and patients with chronic rhinosinusitis without nasal
polyps (van Zele 2004). IgE antibodies specific to Staphylococcus
aureus enterotoxins SE-A and B have been found in nasal polyp
tissue (Bachert 2001), indicating that superantigens could be
involved in the pathogenesis. Superantigens are toxins of microbial
or viral origin that target the immune system, triggering polyclonal
T-cell proliferation and activation. They have the ability to bypass
conventional restrictions of the immune system triggering massive
cytokine release. Therefore they could induce IgE synthesis leading
to eosinophilic inflammation. Colonisation, however, does not
always lead to production of superantigens, and other factors must
be involved (Zhang 2005).

True type 1 allergic (eosinophilic) fungal sinusitis is characterised
by diffuse nasal polyposis. The increasingly widespread
demonstration of fungi in the nasal cavity and sinuses in
patients with chronic rhinosinusitis has led to the suggestion that
fungal colonisation may play an aetiological role in all polyps
(Ponikau 1999), recruiting eosinophils and leading to release of
inflammatory mediators. However, fungi may also be found in up
to 100% of healthy control subjects (Cleland 2014).

There are clear associations between chronic rhinosinusitis with
nasal polyps and other diseases. The prevalence of chronic
rhinosinusitis with nasal polyps in asthmatic patients is reported
to be as high as 13%. Conversely, in patients with chronic
rhinosinusitis with nasal polyps, the prevalence of asthma is as
high as 45% (Rugina 2002). There is an even stronger association

Surgical versus medical interventions for chronic rhinosinusitis with nasal polyps (Review) 6
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in patients with aspirin hypersensitivity and bronchial asthma;
more than 90% of these patients have severe nasal polyposis.
This association is referred to as Samter's triad (Samter 1968).
Nasal polyps are also associated with cystic fibrosis, ciliary
dyskinesia syndromes (Kartagener's syndrome, Young's syndrome)
and eosinophilic granulomatosis with polyangiitis (EGPA, Churg
Strauss syndrome).

In summary, nasal polyps are likely to represent the end result of
many different mechanisms and the search for a single aetiological
factor may bein vain. Regardless of trigger, the end result is a failure
to mount an appropriate immune response to antigens in the nose
and sinuses, resulting in chronic inflammation (Chin 2013).

Description of the intervention

The management of chronic rhinosinusitis with nasal polyps
involves both surgical and medical approaches and remains a
controversial subject. A variety of intranasal corticosteroids form
the mainstay of conservative management, with good evidence
for their efficacy. A number of randomised, placebo-controlled
trials document statistically significant improvements in subjective
symptom scores, polyp size and objective nasal flow rates following
topical steroid use (Kalish 2012). Symptoms of nasal obstruction
can be controlled in anywhere from 50% up to 80% of patients.
However, clinical studies indicate that management of anosmia is
poor, especially when compared with systemic steroids. Adverse
effects from nasal steroids are few, and range from epistaxis to
headaches and dizziness. Using the more modern formulations,
such as fluticasone or mometasone, there is minimal systemic
absorption and the dose is well below that required for adrenal
suppression.

The use of systemic steroids (often termed a 'medical
polypectomy') has also shown to be effective. Van Camp treated
25 patients with chronic rhinosinusitis with nasal polyps with
oral steroids; 72% had relief of symptoms and 52% improved on
computed tomography (CT) scan. Unlike topical therapy, systemic
steroids appear to be effective in improving sense of smell
(van Camp 1994). A recent systematic review identified three
randomised controlled trials demonstrating benefit over placebo
(Martinez-Devesa 2011). However, there is a high rate of recurrence
of symptoms once oral steroids are stopped (Lildholdt 1989).
The use of oral steroids is limited by their toxicity, with adverse
effects including weight gain, immunosuppression and adrenal
suppression. Using a combination of topical and intermittent oral
steroids, reasonable symptom control can be achieved in the
majority of patients (Slavin 1997).

Alternative preparations used in the management of chronic
rhinosinusitis with nasal polyps are reported in the literature, but
lack the evidence base of corticosteroids. It has been suggested that
treatment with leukotriene inhibitors has resulted in improvement
and resolution of the polyps, particularly in patients with aspirin
sensitivity (Parnes 2002). Macrolide antibiotics have been proposed
to have therapeutic activity based on their anti-inflammatory
properties. Long-term, low-dose macrolide antibiotic treatment
has been shown to reduce IL-8 production in nasal polyps and
decrease their size (Yamada 2000). However, subgroup analysis of a
placebo-controlled trial suggests benefit is limited to patients with
normal levels of IgE (Cervin 2014). New approaches, particularly
targeting eosinophilic recruitment, are evolving. Interleukins,
particularly IL-5 and eotaxin (but also IL-13 and IL-8) may play

a major role in chronic rhinosinusitis with nasal polyps (Bachert
2000). IL-5 is essential for maturation of eosinophils in the bone
marrow and orchestrates their migration into the tissues. Blockage
of IL-5 and eotaxin production, chemokine receptors and other
sites in the inflammatory pathway using neutralising monoclonal
antibodies is currently being investigated in patients with asthma,
rhinitis and nasal polyps. While these approaches may offer
alternatives to corticosteroid treatment or surgery, large-scale
controlled trials are lacking at present.

In cases of marked mechanical obstruction of the airways or
chronic disease unresponsive to maximal medical therapy, surgical
intervention is the treatment of choice (Slavin 1997). Occlusion
of the nasal passages by large polyps may be treated by simple
polypectomy to restore patency of the nasal airway. The spectrum
of surgical options ranges from simple polypectomy using a
snare or forceps to surgery opening into the sinuses, or radical
'nasalisation' of the sinuses.

Staging and outcome assessment

As curative treatment is hard to achieve in chronic rhinosinusitis
with nasal polyps, management is primarily aimed at reducing
symptom severity. It is therefore important to include a
measurement of health-related quality of life when assessing the
severity of disease or outcome of treatment. The duration and
severity of individual symptoms may be measured numerically, or
using visual analogue scales (VAS). In addition, there are now many
validated questionnaires available that measure general health
or disease-specific quality of life. Several instruments have been
designed and validated to measure disease-specific quality of life
in sinonasal disease; some examples are shown in Table 1.

Alternatively, severity may be measured using clinical indicators
of disease. Polyps are graded by convention as: grade | - confined
to the middle meatus; grade Il - extending below the level of
the middle turbinate; and grade Ill - causing total obstruction.
Endoscopic examination may assess the condition of the nasal
mucosa and demonstrate residual or recurrent disease following
treatment. The Lund-Mackay staging system generates a simple
numeric score from the CT scan (and hence is available only when
such imaging is performed) and may be used to stage the extent
of inflammatory disease within the sinuses on cross-sectional
imaging (Lund 1997). The total score ranges from 0 to 24. The Lund-
Mackay score in 'normal' individuals in the absence of symptoms
or signs of chronic rhinosinusitis has been found to be 4. The
score does not reflect the extent of polyps in the nasal cavity, but
some studies have found an association between the score and the
likelihood of recurrence following treatment (Kennedy 1992).

Nasal obstruction may be estimated using acoustic rhinometry
(which measures the cross-sectional area of the nasal cavity)
or rhinomanometry (which measures nasal resistance) (Clement
2005), although the correlation between such measurements and
subjective symptoms of blockage is poorin some studies (Thulesius
2012). Expired nasal nitric oxide (nNO) levels may be used to give a
measure of sinus ventilation or obstruction. Revision surgery rates
or topical steroid usage may be used as evidence of treatment
failure.

A discrepancy between 'subjective' symptomatic improvement
reported by patients following surgical treatment for polyposis and
'objective' endoscopic evidence of resolution of disease in response
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to surgery has been described (Kennedy 1992). The ideal study
should therefore include both patient-based and clinical measures
of outcome.

Why it is important to do this review

In summary, both the aetiology and the most effective
management of chronic rhinosinusitis with nasal polyps remains
unknown. Studies have shown that patients with chronic
rhinosinusitis report poorer generic quality of life scores than
patients with other chronic conditions including angina, congestive
heart failure and chronic back pain (Glicklich 1995). In the US,
chronic rhinosinusitis has been shown to account for 12 million
doctor visits and 70 million restricted activity days annually (Adams
1999). This is a chronic and common problem with a significant
health burden, reducing both quality of life and normal activity, and
hence merits review to identify the optimum treatment.

The comparison of different types of surgical intervention (simple
polyp surgery versus more extensive surgical clearance) for chronic
rhinosinusitis with nasal polyps is assessed in a separate Cochrane
review (Sharma 2014).

OBJECTIVES

To assess the effectiveness of endonasal/endoscopic surgery
versus medical treatment in chronic rhinosinusitis with nasal

polyps.
METHODS

Criteria for considering studies for this review
Types of studies

All randomised controlled trials where the unit of randomisation is
the patient.

We excluded any 'split-nose' studies in which the patient acts as
their own control, i.e. one side of the nose is treated surgically and
the other side is treated medically (similar to 'split-mouth' studies).
It is difficult to limit the effects of intervention to one side of the
nose (e.g. ongoing inflammation on one side may affect the rate of
recurrence in the contralateral side), or to measure accurately and
attribute outcomes that are important to patients to just one side
of the nose.

As the mean time between revision procedures has been shown
to be six years in a large, multicentre cohort study (Hopkins 2006),
included studies should ideally have a follow-up period of many
years. However, we planned to include all studies but to state
clearly the length of follow-up and, where multiple time points
were reported, we analysed only the longest follow-up data in each
study.

Types of participants

Patients over 16 with bilateral nasal polyps confirmed by direct
visualisation (preferably, but not exclusively, with an endoscope).
We did not consider duration of polyps as an inclusion criterion.

We excluded studies involving patients under 16 and patients
undergoing revision surgery. We also excluded patients with known
malignancy and those unilateral polyps shown to be inverting
papillomas.

Types of interventions

Any surgical intervention, including simple polypectomy or more
extensive endoscopic sinus surgery, versus any medical treatment
(including placebo) as described above.

Types of outcome measures

We analysed the following outcomes in the review, but they were
not used as a basis for including or excluding studies.

Primary outcomes

« Disease severity, as measured by patient-reported disease-
specific symptom scores. This includes rating of nasal
obstruction and other sinonasal symptoms (using visual
analogue scales or other methods).

« Health-related quality of life, using disease-specific health-
related quality of life scores, such as the Sino-Nasal Outcome
Test-22 (SNOT-22) (Table 1).

« Health-related quality of life, using generic quality of life scores,
such as the SF-36.

Secondary outcomes

« Endoscopic appearances (there
endoscopic grading system).

« Complications from surgical or medical treatment: epistaxis,
infection, orbital complications, intracranial complications,

intolerance to medication or other medication side effects.

is no single accepted

« Recurrence rate; if available we used the disease-free interval.

« Objective physiological measures: nasal peak flow, nasal
volume, nasal cross-sectional area, nasal nitric oxide (nNO),
ciliary function (including saccharine clearance time).

+ Olfactory tests.

We did not consider postoperative medication use, as this may be
either reactive to recurrent symptoms/disease or prophylactic.

Search methods for identification of studies

We conducted systematic searches for randomised controlled
trials. There were no language, publication year or publication
status restrictions. The date of the search was 20 February 2014.

Electronic searches

We searched the following databases from their inception for
published, unpublished and ongoing trials: the Cochrane Ear, Nose
and Throat Disorders Group Trials Register; the Cochrane Central
Register of Controlled Trials (CENTRAL 2014, Issue 1); PubMed;
EMBASE; CINAHL; LILACS; KoreaMed; IndMed; PakMediNet; CAB
Abstracts; Web of Science; ISRCTN; ClinicalTrials.gov; ICTRP, Google
Scholar and Google. In searches prior to 2013, we also searched
BIOSIS Previews 1926 to 2012 and CNKI.

We modelled subject strategies for databases on the search
strategy designed for CENTRAL. Where appropriate, we combined
subject strategies with adaptations of the highly sensitive search
strategy designed by The Cochrane Collaboration for identifying
randomised controlled trials and controlled clinical trials (as
described in theCochrane Handbook for Systematic Reviews of
Interventions Version 5.1.0, Box 6.4.b. (Handbook 2011). Search
strategies for major databases including CENTRAL are provided in
Appendix 1.
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Searching other resources

We scanned the reference lists of identified publications for
additional trials and contacted trial authors where necessary.
In addition, we searched PubMed, TRIPdatabase, The Cochrane
Library and Google to retrieve existing systematic reviews relevant
to this systematic review, so that we could scan their reference lists
for additional trials. We searched for conference abstracts using the
Cochrane Ear, Nose and Throat Disorders Group Trials Register.

Data collection and analysis
Selection of studies

The Cochrane ENT Group's Trials Search Co-ordinator used
reference management software to merge the search results and
remove duplicate records of the same report. All three authors
(Joanne Rimmer (JR), Wytske Fokkens (WF) and Claire Hopkins
(CH)) independently examined titles and abstracts to remove
obviously irrelevant reports. We retrieved the full text of any reports
potentially meeting the inclusion criteria and examined these
independently to determine study eligibility. Where necessary we
contacted/attempted to contact study authors to obtain additional
information to clarify study eligibility. We identified and linked
multiple reports of the same study, or we excluded them if
duplicated or not relevant. We discussed study selection and there
were no differences to resolve.

Data extraction and management

Two authors (JR and WF) extracted data independently from
the studies using a standardised data form. The data categories
collected were:

« source;
« eligibility;

« methods;

o participants;

« interventions;

« outcomes;

« results;

« key conclusions of the study authors.

We discussed the extracted data; there were no disagreements
between the authors involved.

Assessment of risk of bias in included studies

JR and WF undertook assessment of the risk of bias of the included
trials independently, taking the following into consideration,
as guided by theCochrane Handbook for Systematic Reviews of
Interventions (Handbook 2011):

« sequence generation;

« allocation concealment;

« blinding;

« incomplete outcome data;

« selective outcome reporting; and
« other sources of bias.

We used the Cochrane 'Risk of bias' toolin RevMan 5 (RevMan 2014),
which involved describing each of these domains as reported in the

trial and then assigning a judgement about the adequacy of each
entry: high, low or unclear (or unknown) risk of bias.

Measures of treatment effect

Where data were comparable we planned to pool to give asummary
measure of effect. We intended to use the risk ratio or odds ratio
for dichotomous data and for continuous data the mean difference
(for data from the same scale) or standardised mean difference (for
data from different scales).

Unit of analysis issues

The units of randomisation and analysis in the included trials were
at the level of the individual. We excluded studies where patients
served as their own control ('split-nose' studies). See Types of
studies.

Where studies presented results at multiple time points during
follow-up (e.g. one month, six months and one year), we only
analysed the longest follow-up from each study, as we were looking
at a chronic disease and wished to avoid the risk of multiplicity of
analysis.

Dealing with missing data

Where data were missing, we attempted to contact the original
investigators to request the missing data. Where this was not
possible we assumed that the data were missing at random, as this
is more likely to reflect real life when patients do not attend for
follow-up review. If data from all patients were not available, we
conducted an available case analysis whenever possible (analysing
all patients available at follow-up according to group randomised).

Assessment of heterogeneity

We evaluated studies for clinical and methodological heterogeneity
on the basis of the treatment protocols used and the outcomes
measured in each. A meta-analysis would be considered
appropriate if treatment protocols were broadly comparable and
the appropriate outcome data were available.

We planned to examine statistical heterogeneity visually, using
confidence intervals where available, or using the I2 statistic and
the Chi2 test.

Assessment of reporting biases

We addressed publication bias by including trial databases in
the electronic search, looking for published, unpublished and
ongoing trials. Where potentially eligible but unpublished trials
were identified, we contacted the authors to ask for results (where
available).

We addressed multiple publication bias by combining papers that
described different results from the same study, and by excluding
papers that reported results that had already been published. We
addressed language bias by including all languages in the search
strategy and obtaining a translation when necessary. We addressed
outcome reporting bias by assessing the risk of bias from within-
study selective reporting and selective under-reporting of data.

Data synthesis

If meta-analysis was possible, we had planned to use the fixed-
effect model in the absence of significant heterogeneity and
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the random-effects model if heterogeneity was present. If meta-
analysis was not possible, the systematic approaches we planned
to useto evaluate the outcomes and findings of the different studies
included summary tables and forest plots, where appropriate.

Subgroup analysis and investigation of heterogeneity

We intended to explore clinical heterogeneity by subgroup analysis
as appropriate. Potential subgroups included:

« simple polypectomy;

« endoscopic sinus surgery;

« topical medical treatment;

« systemic medical treatment;

« combined topical and systemic medical treatment.

Sensitivity analysis

We planned to use study risk of bias in a sensitivity analysis, if
required.

GRADE and 'Summary of findings' table

We used the GRADE approach to rate the overall quality of evidence.
The quality of evidence reflects the extent to which we are confident
that an estimate of effect is correct and we applied this in the
interpretation of results. There are four possible ratings: high,
moderate, low and very low. A rating of high quality of evidence
implies that we are confident in our estimate of effect and that
further research is very unlikely to change our confidence in the
estimate of effect. A rating of very low quality implies that any
estimate of effect obtained is very uncertain.

The GRADE approach rates evidence from RCTs which do not have
serious limitations as high quality. However, several factors can
lead to the downgrading of the evidence to moderate, low or very

low. The degree of downgrading is determined by the seriousness
of the these factors:

« study limitations (risk of bias);
« inconsistency;

« Indirectness of evidence;

« imprecision; and

« publication bias.

We included a 'Summary of findings' (SOF) table (Summary
of findings for the main comparison), constructed according to
the recommendations described in Chapter 10 of the Cochrane
Handbook for Systematic Reviews of Interventions (Handbook 2011).
There were several possible comparisons from the data we found
for this review. We produced the SOF table for the comparison of
endoscopic sinus surgery (ESS) versus systemic steroids, as this is
the comparison most likely to reflect the most common clinical
practice.

RESULTS

Description of studies
Results of the search

The literature searches found 3014 articles using the outlined
search terms, and we identified 35 articles from other sources
including reference lists of systematic reviews. After removal of
duplicates and screening the abstracts, only 36 papers matched
the criteria closely enough to be potentially eligible for the review.
Of these 36 papers, we discarded 24 after further review as they
were retrospective studies or review articles rather than trials, and
we formally excluded three after the full text was assessed. We
included eight papers describing four studies in the final review
(see Figure 1). There were no 'ongoing studies' or 'studies awaiting
assessment'.
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Included studies

Please see the Characteristics of included studies table for further
information.

We included four studies (Alobid 2005; Lildholdt 1988; Lildholdt
1997; Ragab 2004). Two separate papers reported the Lildholdt
1997 study; we therefore grouped them together. The 1995 paper
(Clinical Otolaryngology) described phase one of the study in more
detail, in particular relating to the definition of "failed medical
treatment" that put patients into the "surgical verus medical
treatment" part of the study before phase two. In total there were
four papers by the same authors as Ragab 2004, all reporting on
the same study; we therefore grouped these together. One 2006
paper (Allergy) describes nasal nitric oxide levels in further detail
than the original study report but there was no new information.
Another 2006 paper (European Respiratory Journal) reports asthma
outcomes, which were not one of the outcome measures we
reviewed. The 2010 paper discusses quality of life outcomesin more
detail; again there was no new information.

Design

All four included studies were prospective, randomised controlled
trials of medical versus surgical treatment in participants with nasal
polyps (Alobid 2005; Lildholdt 1988; Lildholdt 1997; Ragab 2004).

Lildholdt 1997 was conducted over three phases; the first phase had
three arms: two doses of budesonide (400 pg versus 800 g daily)
and a placebo group. After one month of treatment, all patients
were randomised to either 400 pg or 800 ug daily of budesonide
in phase two, for 11 months. However, patients who "failed
treatment" in phase one (as judged by a lack of improvement in at
least three of the following assessments: investigator's assessment
of polyp size; patient's overall assessment of polyposis; patient's
assessment of sense of smell; patient's overall assessment of
treatment efficacy; peak expiratory flow (PEF) index improvement
of at least 10%) were randomised to either surgery or a single
dose of systemic steroids prior to entering phase two. Phase three
represented a further 12-month period with or without treatment
"based on the clinical judgement of the physician".

Sample size

In Alobid 2005, 109 participants with nasal polyps were randomly
allocated into two treatment groups; 56 were randomised into the
surgical treatment group and 53 into the medical treatment group.

In Lildholdt 1988, 53 participants with nasal polyps were randomly
allocated (by computer-generated random numbers) into two
treatment groups; 27 were randomised into the surgical treatment
group and 26 into the medical treatment group.

Lildholdt 1997 included 126 consecutive participants with nasal
polyps, but only 34 patients (18 surgical and 16 medical) who failed
initial medical treatment in phase one were randomised into the
trial of surgical versus medical treatment that preceded phase two
(see 'Design' above).

In Ragab 2004, 327 consecutive participants with chronic
rhinosinusitis with or without nasal polyps were approached: 131
participants enrolled and 41 were excluded during a run-in period
of "initial medical treatment". Ninety participants were therefore
randomised (45 medical, 45 surgical), 35 of whom had nasal polyps
(19 surgical, 16 medical).

Setting

The four included studies took place in a single university hospital
otorhinolaryngology clinic (Barcelona, Spain) (Alobid 2005); four
otorhinolaryngology clinics (Denmark) (Lildholdt 1988); a hospital
otorhinolaryngology outpatient clinic or specialty private practice
(Sweden) (Lildholdt 1997); and rhinology clinics at single hospital
(London, UK) (Ragab 2004).

Participants

The surgical versus medical treatment phase of Lildholdt 1997 only
included patients who had failed initial medical treatment in phase
one. Ragab 2004 excluded patients who had responded to six weeks
of initial medical treatment (consisting of topical steroid spray and
alkaline nasal douche) prior to randomisation.

In Alobid 2005, polyps were diagnosed by endoscopic examination.
The mean age overall was 50.1 + 1.4 years (range 22 to 84 years).
The mean age in the surgical group 49.6 + 2.0 years and in
the medical group was 50.7 + 1.8 years. Thirty-five participants
(32%) were female and 74 (68%) were male; the surgical group
included 39 men and 17 women, and the medical group 35 men
and 18 women. Participants were excluded if they were found to
have an inverted papilloma, antrochoanal polyp, cystic fibrosis,
cerebrospinal fluid (CSF) leak or contraindication to oral steroid
treatment. All participants had a four-week washout period of
intranasal and oral steroids, after which they were randomly
allocated into treatment groups.

In Lildholdt 1988, polyps were diagnosed by "mini biopsy" (unclear,
but have must included direct visualisation in order to biopsy).
All participants were "eligible for surgical removal of nasal
polyps" (unclear). Thirty-four participants were 60 years old or less
(19 in the surgical group and 16 in the medical group) and 19 were
over 60 years (nine in the surgical group and 10 in the medical
group); the lower age limit was not reported. Forty participants
(75.5%) were male and 13 (24.5%) were female; the surgical group
included 18 men and nine women, the medical group 22 men and
four women. Exclusion criteria were not reported.

Participants in Lildholdt 1997 were diagnosed by biopsy (unclear
but presumably this must have included direct visualisation).
The median age was 48 years (range 22 to 64 years), but the
demographics of the surgical and medical subgroups were not
reported separately. Fifteen participants (46.9%) were female and
17 (53.1%) were male, but again surgical versus medical subgroups
were not reported separately. Exclusion criteria were recent steroid
treatment (sustained-release within three months, systemic within
two months or topical within one month), pregnancy or acute
purulent sinusitis. However only participants who were assessed
as having "failed" medical therapy after one month (in phase one
patients were randomised to either placebo, 400 pg of budesonide
or 800 ug of budesonide daily) qualified to be randomised to a
separate "surgical versus medical treatment" part of the study. It
was unclear how many of these patients had received budesonide
or placebo therapy in phase one.

The diagnosis of chronic rhinosinusitis in Ragab 2004 was primarily
based on criteria described by the Staging and Therapy Group
(Lund 1995); nasal polyps were diagnosed by endoscopy. Exclusion
criteria included pregnancy, lactation, significant psychological
problems, inability to comply with study protocol, children under
18 years, systemic diseases affecting the nose (e.g. Wegener's
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granulomatosis, sarcoid, primary ciliary dyskinesia, cystic fibrosis,
and acute upper or lower respiratory tract infections within two
weeks of the inclusion visit), use of systemic corticosteroids within
four weeks of the inclusion visit, systemic diseases preventing
participation in the study, and surgical or medical treatments
influencing the study. One hundred and thirty-one participants met
the initial inclusion criteria and consented to take part. All received
six weeks of medical treatment consisting of Dexa-Rhinaspray (DRS
- 40 pg dexamethasone and 240 pg tramazoline hydrochloride)
twice daily into each nostril and an alkaline nasal douche. Out
of 131, only 90 were subsequently randomised into the study:
seven were lost to follow-up, eight had only minimal disease on
CT scanning, and 26 responded to medical treatment prior to the
study. The overall mean age was 43 + 13 years and there were 45
males and 45 females, but the 35 participants with nasal polyps
were not described separately.

Interventions

The surgical and medical treatments used were not comparable
between most studies, although two studies were similar (Lildholdt
1988; Lildholdt 1997). All patients in these studies also had
concurrent topical steroids, with both arms receiving same doses,
except for Ragab 2004. There are therefore three comparisons (see
Table 2 for further details):

1. Endoscopic sinus surgery (ESS) versus systemic steroids, plus
topical steroids (Alobid 2005).

2. Polypectomy versus systemic steroids, plus topical steroids
(Lildholdt 1988; Lildholdt 1997).

3. ESSplustopical steroid versus antibiotics plus high-dose topical
steroid (Ragab 2004).

In Alobid 2005, the surgical group underwent ESS consisting of
polypectomy and anterior ethmoidectomy in all 56 patients; 49
participants also underwent posterior ethmoidectomy and 45 had
more extensive surgery. Two weeks after surgery, the participants
commenced topical budesonide 400 pg twice daily for one year.
The medical group were treated with oral prednisolone for 14 days
(30 mg for four days, then the dose was reduced by 5 mg every
two days), after which these participants also commenced topical
budesonide 400 pg twice daily for one year.

In Lildholdt 1988, surgical treatment involved removal of
visible polyps under local anaesthesia. The medical group
were treated with a single dose of 10 mg betamethasone
dipropionate and 4 mg betamethasone disodium phosphate
(Diprospan) intramuscularly. Both groups then commenced topical
beclomethasone dipropionate nasal spray 100 pg twice daily for
one year.

Phase one of Lildholdt 1997 was a double-blind, placebo-
controlled trial with all 126 participants randomised (method
not specified) to either placebo or a 400 pg or 800 pg dose of
budesonide daily for one month. After one month, the results
of treatment were assessed as described above to determine
whether treatment had been a "success" or a "failure". Those
deemed to have "failed" were randomised (method not specified)
to an additional treatment of either surgery involving a snare
polypectomy under local anaesthetic or a single injection of 10 mg
betamethasone dipropionate and 4 mg betamethasone disodium
phosphate (Diprospan) intramuscularly. Phase two was started
after completion of phase one; all participants were randomised

to either 400 pg or 800 pg of budesonide for a further 11 months.
Phase three followed on from phase two and did not involve any
further treatment unless deemed necessary by the physician.

In Ragab 2004, participants in the surgical group underwent ESS
under general anaesthesia after the Messerklinger technique by
two senior surgeons, the extent of which was tailored to the disease.
After surgery, all participants were prescribed a two-week course
of erythromycin (500 mg twice daily), Dexa-Rhinaspray (DRS - 40
pg dexamethasone and 240 pg tramazoline hydrochloride twice
daily into each nostril) and an alkaline nasal douche, followed by
a three-month course of fluticasone propionate intranasal spray
(100 pg twice daily into each nostril) and an alkaline nasal douche.
After that, medical treatment was tailored to the symptoms,
which comprised a topical corticosteroid spray in most instances.
Participants in the medical group received a 12-week course of
erythromycin (500 mg twice daily for two weeks, then 250 mg
twice daily for 10 weeks), an alkaline nasal douche and intranasal
corticosteroid; participants with nasal polyps received a 12-week
course of fluticasone propionate drops (400 pg twice daily into each
nostril). In addition, three participants with polyps were prescribed
a nine-day course of oral prednisolone tablets (30 mg for three
days, 20 mg for three days and 10 mg for three days) after failure
of the above regimen to control their manifestations. After that,
medical treatment was tailored to the symptoms. Therefore, in this
study, there was a nine-month period in both arms where patients'
treatment was based on symptoms, rather than a standardised
protocol.

Outcomes

All participants in Alobid 2005 had an initial baseline assessment,
then further assessments at six and 12 months post-treatment. The
outcomes consisted of nasal symptom scores (0 to 3), endoscopic
polyp size scores (0 to 3) and a quality of life assessment using
the short form 36 (SF-36) health questionnaire (both physical
and mental components). Lund-Mackay CT scores (0 to 24) were
reported before treatment began.

All patients in Lildholdt 1988 had an initial assessment with
"recording of symptoms and signs" (methods not specified) and
baseline measurements of smell (method not specified) and nasal
expiratory peak flow, then further assessments regularly for one
year (at two weeks, and two, four, six, nine and 12 months). Results
for olfactory tests were reported at two to 12 months.

All participants in Lildholdt 1997 were assessed at three, six, nine
and 12 months and then every three months for a further year. At
every visit participants were assessed with symptom scores (0 to
3), endoscopic polyp size score (0 to 3), peak expiratory flow rate
(PEFR) index (nasal PEFR/oral PEFR) and a semi-quantitative smell
test (0 to 3); an overall subjective assessment of treatment efficacy
was made at the end of phase two.

All participants in Ragab 2004 had an initial assessment then
further assessments at six and 12 months, and outcomes for
participants with nasal polyps were reported separately. Each
assessment included patient-reported symptom scores using a
visual analogue scale (VAS) (0 to 10) and disease-specific quality
of life using the Sino-Nasal Outcome Test-20 (SNOT-20, 0 to 100),
generic health-related quality of life SF-36 (eight domains, 0 to
100 each), endoscopic scoring, nasal nitric oxide (NO) levels (a gas
produced within the sinuses, levels of which may be used as an
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indicator of sinus disease), acoustic rhinometry and the saccharine
clearance time (a measure of ciliary function within the nose, in
which the time taken to taste a saccharine tablet placed just inside
the nose is recorded).

For the main outcomes of interest for our review, data from
validated scores were only available for SF-36 and SNOT-20. Other
than Lildholdt 1988 (where the method was not stated), all had
used patient-reported symptom scores but these scores were not
reported as validated; it is unclear whether these can reliably detect
changes in the outcomes of interest and are sensitive enough to
differentiate the difference between two groups.

In Alobid 2005, surgical complications were recorded. Lildholdt
1988 mentioned complications in both groups, but not all were
quantified. Lildholdt 1997 recorded adverse events in both groups.
In Ragab 2004, complications in both groups were recorded.

Excluded studies

We excluded three studies after reviewing the full text: one was a
randomised controlled trial with no surgical treatment group, one
was a non-randomised trial and one was a randomised controlled
trial that was planned and registered on www.controlled-
trials.com, but had not been performed (information obtained from
the trial's first author). Please see the Characteristics of excluded
studies table for further information.

Risk of bias in included studies

Please see the 'Risk of bias' tables for further information
(Characteristics of included studies). See also Figure 2 ('Risk of bias'
graph) and Figure 3 ('Risk of bias' summary).

Figure 2. 'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Figure 3. 'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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Allocation
Random sequence generation

One study used computer-generated random numbers for
randomisation, giving a low risk of bias (Lildholdt 1988). One study
used random blocks, but did not describe the size of blocks or any
further details so the risk was unclear (Ragab 2004). The remaining
studies did not describe the randomisation process and so the risk
was unclear (Alobid 2005; Lildholdt 1997).

Allocation concealment

Allocation was concealed from both participants and the
investigator in one study at the point of randomisation, although it
was not stated how this was done; this was viewed as an unclear risk
(Ragab 2004). Concealment procedures were not mentioned in the
other studies, giving an unclear risk of bias (Alobid 2005; Lildholdt
1988; Lildholdt 1997).

Blinding

It is not possible to blind participants to medical versus surgical
intervention. Whilst assessors may be blinded when reviewing

the results of investigations or subjective scores, evidence of
surgery may be apparent on endoscopic examination. No study
reported blinding either the participants or assessors and, taking
into account that most of the outcomes of interest are subjective
measures, we therefore considered them all at high risk. In
addition, the treatment protocol for Ragab 2004 only lasted 12
weeks post-randomisation. Between the end of this treatment
protocol and the time point measured (12 months), the "medical
treatment was tailored to patients' manifestations". For one arm to
be treated more intensively than the other is a very serious risk of
bias, since blinding is not possible.

Incomplete outcome data

Alobid 2005 reported a drop-out rate of 16% (data available for 95
out of 109 patients), but did not specify the drop-out rates for each
treatment arm. It also did not specify how the missing data were
handled in the analysis, giving a high risk of bias. Ragab 2004 had
an overall drop-out rate of 13% from the whole study; the drop-
out rate for the subgroup with nasal polyps is not clearly stated
but appears to include 0% of the surgical group and 18.8% of the
medical group. Of these studies, only Ragab 2004 gave a reason for
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attrition (which was "lost to follow-up"), but it remained at high
risk of bias despite this due to the differential drop-out for the
nasal polyps subgroup. Lildholdt 1988 did not report whether or
not there was any attrition so the risk of bias was unclear. It is also
unclear how many of the patients randomised to the surgery versus
systemic steroids group in Lildholdt 1997 were available; the study
does not report the outcomes from this part of study separately. The
only information available is combined with that of phase two; only
75 out of 124 patients (60%) who entered this phase of the study
were available at 12 months. We therefore suspect that the risk of
attrition bias is high for this study.

Selective reporting

Two studies had a high risk of selective reporting. The study
protocol for Lildholdt 1988 is not available but it is clear that the
published report did not include all expected outcomes; nasal
symptoms were not reported, apart from subjective "intact smell",
and objective appearances were not recorded. Exact data were not
given and would be insufficient for meta-analysis. Lildholdt 1997
does not report most outcomes for their surgical versus medical
subgroups separately. When reported, these were presented in
graph form with insufficient data available for meta-analysis.

The remaining two studies had an unclear risk. In Alobid 2005,
the study protocol is not available; the published report included
all expected outcomes but did not provide full data. Results were
presented in tables as mean + standard error of mean (SEM). The
study protocol is not available for Ragab 2004, but it is again
clear that the published report included all expected outcomes
but incomplete data. Outcomes were expressed as mean value +
standard deviation.

Other potential sources of bias

Lildholdt 1997 was supported by grants from a pharmaceutical
company, but it is unclear what the risk of bias from this is.

Ragab 2004 recruited patients with chronic sinusitis, but reported
the results of patients with polyps (40.5% of all participants
available for analyses) and without polyps as subgroup analyses.
Without access to the actual protocol, it is unclear whether this
subgroup analysis was pre-planned or post hoc.

Apart from Lildholdt 1997, which reported funding from Astra
Draco, none of the studies provided information on sources of
funding or conflicts of interest.

Effects of interventions

See: Summary of findings for the main comparison

All studies reported data at 12 months of follow-up. For many of
the outcomes, the studies only reported whether the results were
statistically significant or not (P value > 0.05 or P value < 0.05); exact
values were not reported. There was more emphasis on reporting
of whether the treatment arms improved (statistically) compared
to baseline (a significant improvement in most cases, since both
treatment and comparison arms were active interventions). We
estimated the effect sizes for the Alobid 2005 study using the
standard error of the mean (SEM) reported by the studies.

The quality of evidence for each of the outcomes for all
comparisons was either low orvery low quality. There were serious
limitations in the methods used for study conduct or data

collection, and there was imprecision (wide confidence intervals
and/or small sample sizes). There were some serious concerns
about indirectness (treatment protocols did not reflect current
clinical practice, or surrogate outcomes were used) and publication
bias for some comparisons and/or outcomes.

See Summary of findings for the main comparison for a summary
of key findings for the comparison that is most commonly used in
clinical practice (endoscopic sinus surgery versus systemic steroids
in patients on topical steroids).

Primary outcomes

Disease severity, as measured by patient-reported disease-
specific symptom scores

Table 3 provides symptom score results for each study (where
reported).

Endoscopic sinus surgery (ESS) versus systemic steroids

Data from 95 patients (out of 109 randomised) were available at
the end of the study (12 months) (Alobid 2005). Symptoms were
scored on a 0- to 3-point scale where 0 = no symptoms and 3 =
severe symptoms. It was unclear if these scales were validated. The
following are the mean differences (MD) between the surgical and
medical groups at 12 months; the negative values indicate lower
scores (less severe symptoms) in the surgical group:

« nasal obstruction: MD -0.3 (95% confidence interval (Cl) 0.6 to
0.0); standardised mean difference (SMD) -0.4 (95% CI -0.8 to
0.0);

« nasal discharge: MD -0.2 (95% CI -0.5 to 0.1); SMD -0.3 (95% CI
-0.7t00.1);

« sneezing: MD -0.2 (95% CI -0.5 to 0.1); SMD -0.3 (95% CI -0.7 to
0.1);

« loss of smell: MD -0.4 (95% CI -0.7 to 0.1); SMD -0.6 (95% CI -1.0
t0-0.2).

Polypectomy versus systemic steroids

Lildholdt 1988 reported no statistically significant difference in
symptom scores between groups at 12 months (on a 0- to 3-point
scale where 0 =no symptoms and 3 = severe symptoms). Exact data
were not given and it was unclear if this scale was validated.

ESS plus topical steroid versus antibiotics plus high-dose topical
steroid

Ragab 2004 reported that the difference in percentage
improvement from baseline in symptom scores was -6.5% (95%
Cl -22.58 to 8.58, n = 32) (using a visual analogue scale (VAS) of 0
to 10; it is unclear whether the scale was validated). The negative
numbers suggest a smaller improvement in the surgery group.

Health-related quality of life, using disease-specific health-
related quality of life scores

ESS versus systemic steroids

A disease-specific health-related quality of life measure was not
employed for this comparison.

Polypectomy versus systemic steroids

A disease-specific health-related quality of life measure was not
employed for this comparison.
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ESS plus topical steroid versus antibiotics plus high-dose topical
steroid

Ragab 2004 measured health-related quality of life using SNOT-20,
but did not report the results. The authors only stated that there
was no statistically significant difference between groups.

Health-related quality of life, using generic health-related
quality of life scores

Table 4 provides quality of life score results for each study (where
reported). See also Summary of findings for the main comparison.

ESS versus systemic steroids

The MD was -1.4 (95% CI -5.0 to 2.2) for the physical component
summary score, and 0.6 (95% CI -2.87 to 4.07) for the mental
component scores of the SF-36 (Alobid 2005). These effect sizes are
negligible and correspond to a SMD of 0.07 and -0.15 respectively (a
SMD of 0.2 corresponds to a small effect size). The numerical values
of the individual scales were not given, but the study reported
and showed using graphs that there were no important differences
between groups across all scales.

Polypectomy versus systemic steroids

A quality of life measure was not employed for this comparison.

ESS plus topical steroid versus antibiotics plus high-dose topical
steroid

There was no statistical difference between the two groupsin SF-36
scores (P value < 0.05); the exact data were not provided (Ragab
2004).

Secondary outcomes
Endoscopic appearances

Table 5 shows the results for endoscopic appearances. See also
Summary of findings for the main comparison.

ESS versus systemic steroids

Polyp size scores (on a 0- to 3-point scale) improved significantly in
both groups at 12 months, and were significantly better in the ESS
group (P value < 0.05): MD -1.5 (95% CI -1.8 to -1.2, n = 95) (Alobid
2005). This corresponds to a large effect size.

Polypectomy versus systemic steroids

Endoscopic appearances for this comparison were either not
reported (Lildholdt 1988), or not reported separately for the
'surgical versus medical treatment' part of the study (Lildholdt
1997).

ESS plus topical steroid versus antibiotics plus high-dose topical
steroid

Endoscopic scores were measured on a 0- to 3-point scale but
reported as percentage improvement compared to baseline. At 12
months, the percentage improvement from baseline was similar
between the two groups (MD 2.3%, 95% Cl -17.4 to 12.8, n = 34)
(Ragab 2004). However, the estimate is very imprecise due to the
small sample size.

Complications from surgery or medical treatment

Complications from surgery or medical treatment are shown in
Table 6. See also Summary of findings for the main comparison.

ESS versus systemic steroids

There was an overall 14.3% complication rate in the ESS group:
epistaxis was reported in 3.6% of this group, orbital fat was exposed
in 7.1% and a postsurgical cerebrospinal fluid leak with meningitis
occurred in one patient (1.8%). No complications were reported in
the systemic steroids group (Alobid 2005).

Polypectomy versus systemic steroids

One patient "failed the study because of bleeding", but it is not
reported which comparison group this patient was in (Lildholdt
1988). Epistaxis was reported in 21% of all patients using systemic
and/or topical steroids, but the 'surgical versus medical treatment'
patients were not reported separately (Lildholdt 1997). Lildholdt
1988 reported that "a few patients complained of headache
some days after the injection of systemic steroids" and that
"some experienced local reaction to the nasal spray"; no further
information was given regarding exact numbers or which groups
these patients were in. Lildholdt 1997 reported five "serious
adverse events" (4%), one of which was a peptic ulcer, but do not
state which treatment group the patients were in. The investigators
judged that the adverse events were "unlikely to have been caused
by either medication or surgery", although four of the five patients
had medication stopped as a result.

ESS plus topical steroid versus antibiotics plus high-dose topical
steroid

Epistaxis was reported in 4.4% of the antibiotics plus high-dose
topical steroid group and 2.2% of the ESS plus topical steroid group;
all settled with conservative treatment and statistical significance
was not discussed. Infection occurred postoperatively in 4.4% of
the ESS plus topical steroid group.

Recurrence rate
Polypectomy versus systemic steroids

"Residual or recurrent polyps necessitated the initial treatment to
be repeated" in 11.1% of the polypectomy groups and 15.4% of
those in the systemic steroids group. One participant (3.9%) from
the systemic steroids group underwent surgery, and one patient
in each group "required repeated surgery". No further information
regarding residual disease versus recurrence was given and no
statistical comparisons were made (Lildholdt 1988).

Recurrence rates were not reported by the studies included in the
other two comparisons.

Objective physiological measures

Results for objective physiological measures are shown in Table 7.

ESS versus systemic steroids

Objective measurements were not performed.

Polypectomy versus systemic steroids

Lildholdt 1997 reported no statistical difference between groups for
nasal expiratory peak flow, but exact data were not reported.

ESS plus topical steroid versus antibiotics plus high-dose topical
steroid

Percentage change compared to baseline was reported at 12
months for total nasal volume, nasal cross-sectional area, nasal
nitric oxide levels and the saccharine clearance time (Ragab 2004).
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However, the data were not normally distributed. The authors
reported no statistically significant difference (P value > 0.05) using
the Mann Whitney U test.

Olfactory tests

Table 8 provides the results for olfactory tests, where available.

Only two studies in one of the three comparisons reported any
tests of olfaction; one did not describe the test used (Lildholdt
1988), whilst the other reported a semi-quantitative subjective test
(Lildholdt 1997).

Polypectomy versus systemic steroids

Lildholdt 1988 reported the proportion of patients "expressing
intact smell" for "2 to 12 months". There was no important
difference between groups: risk ratio 0.96 (95% Cl 0.71 to 1.31, n
=53). Lildholdt 1997 did not report the olfactory outcomes for the
relevant comparison.

DISCUSSION

Summary of main results

Although the treatments were not standardised across studies
and there were three different pairs of comparisons (endoscopic
sinus surgery (ESS) versus systemic steroids, polypectomy versus
systemic steroids, and ESS plus topical steroid versus antibiotics
plus high-dose topical steroid), the studies consistently reported
that no important difference was found between groups for patient-
reported disease-specific symptom scores or disease-specific
health-related quality of life scores, such as Sino-Nasal Outcome
Test-20 (SNOT-20) (Alobid 2005; Lildholdt 1997; Ragab 2004), or
generic health-related quality of life scores (SF-36) (Alobid 2005;
Ragab 2004), suggesting that medical and surgical treatment are of
equivalent efficacy (low to very low quality evidence).

Only two studies employed patient-reported quality of life
measures (Alobid 2005; Ragab 2004). Significant improvement in
quality of life was reported across both comparisons (ESS versus
systemic steroids, and ESS plus topical steroid versus antibiotics
plus high-dose topical steroid), but there was no important
difference found between groups. See Summary of findings for the
main comparison for further details.

The same two studies reported improvements in endoscopic
appearances in both comparisons (Alobid 2005; Ragab 2004).
In the former (ESS versus systemic steroids), the ESS group
were significantly better at 12 months. There were no significant
differences found between any other comparisons for any other
objective measurements.

The surgical and medical treatments used in the included studies
are all effective for chronic rhinosinusitis with nasal polyps;
most studies do not report a significant difference between the
treatment groups. However, there is some limited evidence to
suggest that surgery may convey an additional benefit over
medical treatment, as far as patient-reported symptom scores and
endoscopic appearances are concerned. No studies reported any
medical treatment producing better outcomes than any surgical
treatment at 12 months.

The potential complications of both surgical and medical treatment
also need to be taken into account; these have not generally been

well documented. Complication rates of up to 14.3% for all surgical
treatment and 21% for all medical treatment are described, but
these data areincomplete and cannot be used to make ajudgement
regarding the possibility of harm. See Summary of findings for the
main comparison for further details.

Overall completeness and applicability of evidence

The evidence reviewed is relevant to the study question and
incorporates all available evidence from the randomised controlled
trials (RCTs) currently available.

Whilst the different treatment regimes used may reflect clinical
practice, they do not follow recent European evidence-based
guidelines (Fokkens 2012), and the evidence is therefore indirect.
The variety of treatments used also makes it difficult to pool
results together and draw any specific conclusions or make firm
recommendations about best practice. It must also be recognised
that all studies gave postoperative medical treatment, usually in
the form of topical intranasal steroids, in line with standard clinical
practice, so any surgical treatment given cannot be considered in
isolation; rather it should be considered as an adjunct to long-term
medical treatment.

We cannot be confident about the completeness of the data,
as there were serious reporting biases in two of these studies
(Lildholdt 1988; Lildholdt 1997); outcomes were either not reported
or reported in a way that provided insufficient data for meta-
analysis. Lildholdt 1997 admits that "in general, the present
analysis considers the entire study as a clinical entity".

Quality of the evidence

Four studies, including 231 participants, have been included in
this review. They all have different methodology, use different
surgical techniques and varying medical treatment regimes, and
employ a variety of non-standardised subjective and objective
outcome measurements. They all include relatively small numbers
of patients with relatively short-term follow-up (12 months) for
what s a chronic condition.

Whilst all the surgical and medical treatments used led to
improvements in patient-related symptom scores and some
objective measures, overall the quality of the evidence to support
the use of surgical or medical treatment is low or very low (using
the GRADE criteria), as can be seen from Summary of findings
for the main comparison. The quality of the evidence does not
allow arobust conclusion regarding the effectiveness of endonasal/
endoscopic surgery or medical treatment in chronic rhinosinusitis
with nasal polyps. The quality of the evidence for patient-reported
disease-specific symptom scores is low due to limitations in the
design of studies and indirectness of evidence. The quality of
evidence regarding patient-reported quality of life scores is low,
with indirectness of the evidence and publication bias affecting
this. There is very low quality evidence for endoscopic appearances
based on limitations in the design of studies, indirectness of
the evidence and publication bias. The quality of evidence for
complications is very low because of limitations in the design of
studies, indirectness of the evidence and publication bias. There
is low quality evidence for objective physiological measures due
to limitations in the design of studies and indirectness of the
evidence. The quality of evidence for olfactory tests is very low, with
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limitationsin the design of studies, indirectness of the evidence and
imprecise results.

Potential biases in the review process

The search strategy should have identified all relevant studies
as broad search terms were used, all languages were included
and trial databases were included to ensure any unpublished
studies were found. We contacted authors where necessary to
obtain unpublished data. Three authors independently reviewed
the search results to minimise selection bias. Two authors extracted
data independently and were in agreement throughout, limiting
bias. However, the authors were not blinded to the authors of the
studies, whichis a potential source of bias. The lack of data reported
in a way that is suitable for (meta-)analysis is a form of reporting
bias; we have tried to contact the authors of the studies to obtain
further information but have not been successful.

There were no marginal decisions during the review process. We did
make some minor changes to the protocol: we further developed
the methods section regarding study selection and clarified our
outcome measures (see Differences between protocol and review).

We were unable to combine the studies for meta-analysis, as
the interventions and outcomes used in each were not directly
comparable. The type and dose of both systemic and topical
steroids differed in three of the four studies; one study included a
prolonged course of antibiotics as part of its medical treatment. The
type and extent of surgery was also different in three of the four
studies, hence the need to describe the outcomes with reference
to three different pairs of treatment comparisons. In two studies,
it was also not possible to extract numerical results; outcomes
were given only as P values and exact figures were not reported
(Alobid 2005; Lildholdt 1988). Despite attempting to contact the
study authors we were unable to obtain any exact data to use in
a meta-analysis. These same studies either do not describe what
statistical method was used or use non-parametric tests, which
precluded us from obtaining the standard deviation for analysis.
The selective reporting biases in these individual studies meant
that this review was unable to carry out meta-analysis. In addition,
the lack of comparability means that meta-analysis would have
been difficult to justify for most outcomes even with all the data
available.

Agreements and disagreements with other studies or
reviews

The 2012 European Position Paper on Rhinosinusitis and Nasal
Polyps is the only recent evidence-based systematic review on the
aetiology, management and treatment of chronic rhinosinusitis
with and without nasal polyps, and it agrees that the efficacy of
ESSisequivalentto that of medical therapyin chronic rhinosinusitis
with nasal polyps (Fokkens 2012).

AUTHORS' CONCLUSIONS

Implications for practice

Evidence relating to the effectiveness of different types of surgery
versus medical treatment for adults with chronic rhinosinusitis

with nasal polyps is of low or very low quality (further research
is very likely to have an impact on our effect estimates and we
are uncertain of the estimates). The evidence did not show that
one treatment is better than another in terms of patient-reported
symptom scores and quality of life measurements, recurrence rate,
physiological measures and olfactory tests. Although one of the
included studies suggests that ESS is more effective than systemic
steroids based on endoscopic appearances alone (a secondary
outcome), one positive finding from amongst several studies
examining a number of different comparisons must be treated with
appropriate caution, in particular when the clinical significance of
the measure is uncertain. Therefore, there is inadequate evidence
to draw firm conclusions regarding the most appropriate treatment
for this condition and the timing thereof. While the surgical and
medical treatments used appear to be similar in outcome, the
risks of each must be considered. There is little available literature
regarding the complications of medical treatment and the studies
included in this review did not report any significant problems. A
large national audit of sinonasal surgery has previously reported
minor surgical complications in 6.6% and major complications in
0.4% (Hopkins 2006). Taking this into account, it seems reasonable
to continue with the currently generally accepted practice of initial
medical therapy for three months, followed by surgical treatment
in cases refractory to this treatment.

Implications for research

There is currently insufficient evidence regarding the efficacy
of surgical versus medical treatment for patients with chronic
rhinosinusitis with nasal polyps. Further research to investigate this
problem, which has significant implications for quality of life and
healthcare service usage, is justified. There is a need for randomised
controlled trials in which surgical and medical treatments are
directly compared, using a consistent surgical approach versus
standardised medical therapy. Identical outcome measures should
be used to make comparison and meta-analysis easier. A national
(or international) multicentre trial would be ideal, in order to
obtain sufficient numbers of participants, and long-term follow-
up (at least six years) should be included if possible. Patient-
reported outcome measures could include disease-specific health-
related quality of life scores such as Sino-Nasal Outcome Test-22
(SNOT-22), as well as generic health-related quality of life scores.
Objective outcome measures could include endoscopic scores,
olfaction tests and nasal nitric oxide levels, with more complex
physiological measurements if felt appropriate. Agreed minor and
major complications of both surgical and medical treatments
should be specifically recorded to allow adequate evaluation of
potential benefits versus risks. The timing of when to undertake
surgical treatment in those who have failed to respond adequately
to medical therapy also warrants investigation.
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* Indicates the major publication for the study

Methods
pants with nasal polyps

Design: parallel

Allocation: prospective randomised controlled trial of medical versus surgical treatment of partici-

Participants Number: 109
Age: 50.1 + 1.4 years

Gender: 74 M/35F

Setting: university hospital otorhinolaryngology clinic (Barcelona, Spain)
Eligibility criteria: bilateral nasal polyps (score 2 or 3 on Lildholdt classification), endoscopic visuali-
sation of polyps under endoscopic examination, and bilateral opacification of paranasal sinuses on CT

scans
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Alobid 2005 (continued)

Exclusion criteria: inverted papilloma, antrochoanal polyps, cystic fibrosis or cerebrospinal fluid fistu-
la

Baseline characteristics: nasal symptom score, nasal polyp size score, SF-36, CT scan, asthma, aspirin
intolerance

Interventions

Intervention group:

n =56: endoscopic polypectomy and ESS followed by topical steroid spray for 1 year
Comparator group:

n = 53: tapering dose of oral prednisolone for 14 days followed by topical steroid spray for 1 year

Use of additional interventions: N/A

Outcomes

Primary outcome: SF-36 at 12 months
Secondary outcomes: SF-36 at 6 months; nasal symptom score (nasal obstruction, rhinorrhoea,
sneezing, loss of smell) at 6 and 12 months; nasal polyp score

Declaration of interest

Not indicated

Source of funding

Not declared

Notes —

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Method of randomisation not described

tion (selection bias)

Allocation concealment Unclear risk Concealment procedures not reported

(selection bias)

Blinding (performance High risk Participants cannot be blinded to surgery

bias and detection bias) Not possible to blind assessor to surgical versus medical participants on en-
All outcomes doscopy

Incomplete outcome data  High risk Follow-up data only available for 95 participants (84%) overall; not clear which
(attrition bias) group(s) those lost to follow-up were from or the reasons for attrition

All outcomes

Selective reporting (re- Unclear risk The study protocol is not available; the published report included all expected
porting bias) outcomes but incomplete data

Other bias Low risk —

Lildholdt 1988

Methods

Allocation: prospective randomised controlled trial of medical versus surgical treatment for nasal
polyps

Design: parallel

Participants

Number: 53
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Lildholdt 1988 (continued)

Age: unclear
Gender: 40 M/13 F
Setting: 4 otorhinolaryngology clinics (Denmark)

Eligibility criteria: visible polyps
Exclusion criteria: not indicated

Baseline characteristics: recording of symptoms and signs (methods not specified), smell (method
not specified), nasal expiratory peak flow (NPF), allergy, septal deviation

Interventions

Intervention group:

n =27: removal of visible polyps under local anaesthesia then topical beclomethasone dipropionate
spray 100 pg twice daily for 1 year

Comparator group:

n = 26: single dose of 2 ml suspension of beclomethasone dipropionate and intramuscular dose of be-
clomethasone disodium phosphate (Diprospan) then topical beclomethasone dipropionate spray 100
ug twice daily for 1 year

Use of additional interventions: N/A

Outcomes

Primary outcome: NPF at 12 months
Secondary outcomes: percentage of patients reporting intact sense of smell at 2 weeks and 2, 4, 6 and
9 months; NPF at 2 weeks and 2, 4, 6 and 9 months

Declaration of interest

Not indicated

Source of funding

Not indicated

Notes —

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer random number generator used

tion (selection bias)

Allocation concealment Unclear risk Concealment procedures not reported

(selection bias)

Blinding (performance High risk Participants cannot be blinded to surgery. Not possible to blind assessor to

bias and detection bias) surgical versus medical participants on endoscopy

All outcomes

Incomplete outcome data  Unclear risk Attrition rate not reported

(attrition bias)

All outcomes

Selective reporting (re- High risk The study protocol is not available but it is clear that the published report did

porting bias) not include all expected outcomes; nasal symptoms were not reported apart
from subjective "intact smell", and objective appearances were not recorded.
Exact data were not given and would be insufficient for meta-analysis

Other bias Low risk —
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Lildholdt 1997

Methods Allocation: prospective, randomised, blinded trial

Design: parallel, multi-phased trial. Patients in this comparison were from phase | of the study (after
failing 1 month's initial medical treatment)

Participants Number: 34, out of 126 recruited into phase 1 of trial
Age: > 18 years
Gender: not indicated
Setting: hospital otorhinolaryngology outpatient clinic or specialty private practice (Sweden)

Eligibility criteria: bilateral nasal polyps confirmed by biopsy
Exclusion criteria:

« recentsteroid treatment (sustained release within 3 months, systemic within 2 months or topical with-
in 1 month), pregnancy or acute purulent sinusitis

« "Treatment success" after 4 weeks of medical treatment in phase 1 as judged by improvement in at
least 3 of the following assessments: investigator's assessment of polyp size; patient's overall assess-
ment of polyposis; patient's assessment of sense of smell; patient's overall assessment of treatment
efficacy; PEF index improvement (of at least 10%)

Baseline characteristics: symptom score, polyp size score, peak expiratory flow (PEF) index (nasal PE-
FR/oral PEFR), semi-quantitative smell test

Interventions Intervention group:
n = 18: snare polypectomy under local anaesthetic in addition to 400 ug topical budesonide daily
Comparator group:
n = 16: single intramuscular injection of betamethasone in addition to 400 pg topical budesonide daily

Use of additional interventions: phase 1 of trial: double-blind, placebo-controlled treatment with 2
different doses of topical budesonide (200 pg, n = 44; or 400 ug, n = 40) or placebo (n =42)

Outcomes Primary outcome: symptom scores (blocked nose, runny nose, sneezing) at 12 months
Secondary outcomes: symptom scores (blocked nose, runny nose, sneezing) at 1, 3, 6 and 9 months;
polyp scores, PEFR index and smell tests at 1, 3, 6,9 and 12 months

Declaration of interest Not indicated

Source of funding Astra Draco

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Method of randomisation is not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding (performance High risk Participants cannot be blinded to surgery
bias and detection bias)
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Lildholdt 1997 (continued)
All outcomes

Not possible to blind assessor to surgical versus medical participants on en-
doscopy

Incomplete outcome data
(attrition bias)
All outcomes

High risk Unclear how many of the 34 patients randomised into surgical versus medical
treatments were available at 12 months. However, this is likely to be high risk
as only about 60% of the overall trial participants were available

Selective reporting (re-
porting bias)

High risk The outcomes for phase 2 of the trial (medical versus surgical subgroups) are
not reported separately so outcomes cannot be assessed and data were insuf-
ficient for meta-analysis

Other bias Low risk —
Ragab 2004
Methods Allocation: prospective randomised controlled trial comparing medical and surgical treatment for par-

ticipants with chronic rhinosinusitis with and without nasal polyps

Design: parallel

Participants

Number: 90 of which 35 had nasal polyps

Age: mean 43

Gender: total group 45 M/45 F, nasal polyp participants not reported separately
Setting: rhinology clinics at single hospital (London, UK)

Eligibility criteria: diagnosis of CRS was primarily based on criteria described by the Staging and Ther-
apy Group (Lund 1995), i.e. 8 weeks or greater of persistent symptoms and signs with at least 2 major or
1 major and 2 minor symptoms (major: nasal congestion or obstruction, nasal discharge, facial pain or
pressure, headache, olfactory disturbance; minor: fever, halitosis (97% of patients)) or 4 episodes per
year of recurrent acute rhinosinusitis lasting at least 10 days in association with persistent changes on
CT for weeks after medical therapy without intervening acute infection (3% of patients). Nasal polyps
were diagnosed by endoscopy

Exclusion criteria: pregnancy, lactation, significant psychologic problems, inability to comply with
study protocol, children under 18 years, systemic diseases affecting the nose (e.g. Wegener's granulo-
matosis, sarcoid, primary ciliary dyskinesia, cystic fibrosis, and acute upper or lower respiratory tract
infections within 2 weeks before the inclusion visit), use of systemic corticosteroids within 4 weeks be-
fore the inclusion visit, systemic diseases preventing participation in the study, and medical or surgical
treatments influencing the study

Baseline characteristics: VAS (nasal obstruction, discharge, olfactory disturbance, facial pain,
headache and overall discomfort), SNOT-20, SF-36, endoscopic score, NO levels, acoustic rhinometry,
saccharine clearance test, asthma, aspirin-sensitivity, allergy

Interventions

Intervention group:

n =45 CRS participants of which 19 had nasal polyps: ESS then a 2-week course of twice daily ery-
thromycin 500 mg, Dexa-Rhinaspray (DRS) and alkaline nasal douche, followed by a 3-month course of
twice daily 100 ug fluticasone propionate intranasal spray into each nostril and alkaline nasal douche.
After that, the medical treatment was tailored to the symptoms, which comprised a topical corticos-
teroid spray in most instances

Comparator group:

n =45 CRS participants of which 16 had nasal polyps: 12-week course of erythromycin (500 mg twice
daily for 2 weeks, then 250 mg twice daily for 10 weeks), alkaline nasal douche and intranasal corticos-
teroid; participants with nasal polyps received a 12-week course of fluticasone propionate drops (400
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Ragab 2004 (continued)

ug twice daily into each nostril). In addition, 3 participants with polyps were prescribed a 9-day course
of oral prednisolone tablets (30 mg for 3 days, 20 mg for 3 days, and 10 mg for 3 days) after failure of the
above regimen to control their manifestations. After that, medical treatment was tailored to the symp-

toms

Use of additional interventions: initial medical treatment included a 6-week regimen of DRS and alka-
line nasal douche for all participants

Outcomes

Primary outcome: per cent reduction in total VAS as well as the individual symptom scores at 12

months

Secondary outcomes: VAS symptom scores at 6 months; SNOT-20, SF36, endoscopic scores, nasal NO
levels, acoustic rhinometry and saccharine clearance test at 6 and 12 months

Declaration of interest

Not indicated

Source of funding

Not indicated

Notes —

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Randomisation was performed using random blocks but no further details giv-

tion (selection bias) en

Allocation concealment Unclear risk Allocation was concealed from both participant and investigator before ran-

(selection bias) domisation

Blinding (performance High risk Participants cannot be blinded to surgery

bias and detection bias) Not possible to blind assessor to surgical versus medical participants on en-

All outcomes doscopy
The treatment protocol only lasted 3 months; patients were treated based on
their symptoms between 3 months and 12 months. This is a serious risk of per-
formance bias since patients could be treated differently both within and be-
tween groups

Incomplete outcome data  High risk Overall, 11/90 (13%) participants (4 in surgical group and 7 in medical group)

(attrition bias) lost to follow-up; the attrition rate in the subgroup with nasal polyps is not

All outcomes clearly stated but appears to include 0% of the surgical group and 18.8% of the
medical group. Reasons for attrition given as "lost to follow-up" in all cases

Selective reporting (re- Unclear risk The study protocol is not available; the published report included all expect-

porting bias) ed outcomes but incomplete data. Outcomes were expressed as mean value
+ standard deviation and would be sufficient for meta-analysis. It is unclear
whether the subgroup analysis of patients with nasal polyps was a post hoc
analysis

Other bias High risk Only data from the nasal polyps subgroup (including less than half of all par-

ticipants) were included in this review

CRS: chronic rhinosinusitis
CT: computed tomography
DRS: Dexa-Rhinaspray

ESS: endoscopic sinus surgery

NO: nitric oxide

NPF: nasal expiratory peak flow

SF-36: Short Form-36 Health Survey
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SNOT-20: Sino-Nasal Outcome Test-20

VAS: visual analogue scale

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Fokkens 2006 ALLOCATION: randomised controlled trial planned but not performed - remained registered on
controlled-trials.com PARTICIPANTS: none recruited (information obtained from first author) -
study abandoned

Rohail 2010 ALLOCATION: non-randomised trial

Sagit 2011 INTERVENTION: 34 patients with nasal polyposis randomised to receive medical treatment or con-

trol

ADDITIONAL TABLES

Table 1. Health-related quality of life instruments for rhinosinusitis

Instrument

Details

Rhinosinusitis Outcome Mea-
sure (RSOM-31) (Piccirillo
1995)

31itemsin 7 domains: nasal, eye, ear, sleep, general, practical and emotional problems. 2 rating
scales: magnitude and importance of each item. Each item is measured on a 0 to 10 cm visual ana-
logue scale (VAS). The minimal important difference (MID) is greater than 1. Time-consuming and
complex scoring system

20-item Sino-Nasal Outcome
Test (SNOT-20) (Piccirillo 2002)

20-item modification of RSOM-31, in 5 domains. Patients rate the magnitude of each item and the 5
most important items. Each item is rated on a 6-point scale (0 = no problem, 5 = most serious prob-
lem) (range 0 to 100). Complex scoring system because of weighting for important symptoms. Ex-
cludes nasal blockage and anosmia

22-item Sino-Nasal Outcome
Test (SNOT-22) (Hopkins 2009)

Modification of SNOT-20 including nasal blockage and anosmia. Patients rate the magnitude of
each item. Each item is rated on a 6-point scale (0 = no problem, 5 = most serious problem) (range 0
to 110). Excludes weighting for most important symptoms. The minimal important difference (MID)
is greater than 8.9

Table 2. Interventions

Study Surgical treatment Medical treatment Comparison descrip-
tion
Alobid 2005 GA endoscopic sinus surgery (variable ex- Oral prednisolone for 14 days (30 mg Endoscopic sinus
tent) then topical budesonide 400 pg bd od 4 days then reduced by 5 mgevery  surgery versus sys-
for 1 year 2 days) then topical budesonide 400 temic steroids
pg bd for 1 year
Lildholdt 1988 LA polypectomy then topical beclometha- 14 mgim betamethasone then top- Polypectomy versus
sone dipropionate 100 ug bd for 1 year ical beclomethasone dipropionate systemic steroids
100 pg bd for 1 year
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Table 2. Interventions (continued)

Lildholdt 1997

LA snare polypectomy then topical budes-
onide 400 pg or 800 pg od for 11 months

Cochrane Database of Systematic Reviews

14mg im betamethasone then topi-
cal budesonide 400 pg or 800 ug od
for 11 months

Polypectomy versus
systemic steroids

Ragab 2004 GA endoscopic sinus surgery (variable ex- Antibiotics plus topical fluticasone Endoscopic sinus
tent) then antibiotics for 2 weeks plus topi-  propionate drops 400 pg bd for 12 surgery plus topical
cal fluticasone propionate spray 100 pgbd  weeks, then "tailored treatment" steroid versus antibi-
for 12 weeks, then "tailored treatment" otics plus high-dose

topical steroid
bd: twice daily

GA: general anaesthesia

im: intramuscular
LA: local anaesthesia
od: once daily

Table 3. Primary outcomes - nasal symptom scores

Study Intervention/com- Outcome mea- Timing Outcome

parison sure
(scale)

Alobid 2005 Endoscopic sinus Nasal obstruc- 12 months MD -0.3 (95% CI -0.6 to 0.0); standardised
surgery versus sys- tion (0 to 3) mean difference (SMD) -0.4 (95% Cl -0.8 to 0.0)
temic steroids (negative values indicate lower scores (less

severe symptoms) in the surgical group)

Alobid 2005 Endoscopic sinus Rhinor- 12 months MD -0.2 (95% CI-0.5 t0 0.1); SMD -0.3 (95% CI
surgery versus sys- rhoea/nasal dis- -0.7 to 0.1) (negative values indicate lower
temic steroids charge (0to 3) scores (less severe symptoms) in the surgical

group)

Alobid 2005 Endoscopic sinus Sneezing (0to3) 12 months MD -0.2 (95% CI -0.5 to 0.1); SMD -0.3 (95% ClI
surgery versus sys- -0.7 to 0.1) (negative values indicate lower
temic steroids scores (less severe symptoms) in the surgical

group)

Alobid 2005 Endoscopic sinus Loss of smell (0 12 months MD -0.4 (95% CI-0.7 to -0.1); SMD -0.6 (95% ClI
surgery versus sys- to 3) -1.0 to -0.2) (negative values indicate lower
temic steroids scores (less severe symptoms) in the surgical

group)

Lildholdt 1988 Polypectomy versus Sense of smell 12 months Improved with medical and surgical treat-
systemic steroids (not known) ment (P value > 0.05); no statistical difference

between groups (exact data not given)

Lildholdt 1997 Polypectomy versus Nasal obstruc- 12 months Improved with medical and surgical treat-
systemic steroids tion (0 to 3) ment (P value > 0.05); no statistical difference

between groups (exact data not given)

Ragab 2004 Endoscopic sinus Nasal obstruc- 12 months Improved with medical treatment (61.2%

surgery plus topical
steroid versus antibi-
otics plus high-dose
topical steroid

tion
Nasal discharge

Facial pain/pres-
sure

change from baseline (SD = 19.1), P value <
0.01) and surgical treatment (54.7% change
from baseline (SD =27.3), P value <0.01); no
statistical difference between groups (data
not given separately)
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Table 3. Primary outcomes - nasal symptom scores (continued)

Headache

Overall discom-
fort

Cochrane Database of Systematic Reviews

(VAS 0 to 10 for
each)

Ragab 2004 Endoscopic sinus Olfactory distur- 12 months Improved with medical and surgical treat-
surgery plus topical bance ment (P value < 0.05); no statistical difference
steroid versus antibi- between groups (exact data not given)
otics plus high-dose
topical steroid

Ragab 2004 Endoscopic sinus SNOT-20 12 months Improved with medical and surgical treat-
surgery plus topical ment (P value < 0.01); no statistical difference
steroid versus antibi- between groups (exact data not given)
otics plus high-dose
topical steroid

Cl: confidence interval

MD: mean difference

SD: standard deviation

SNOT-20: Sino-Nasal Outcome Test-20

VAS: visual analogue scale

Table 4. Primary outcomes - quality of life scores

Study Intervention/compari- Outcome mea- Timing Outcome
son sure

Alobid 2005 Endoscopic sinus SF-36 (0 to 100 12 months The MD was -1.4 (95% CI -5.0 to 2.2) for the
surgery versus systemic  each domain) physical component summary score, and 0.6
steroids (95% Cl-2.9 to 4.1) for the mental compo-

nent scores. Effect sizes are negligible and
correspond to a SMD of 0.07 and -0.15 re-
spectively (a SMD of 0.2 corresponds to a
small effect size)

Ragab 2004 Endoscopic sinus SF-36 (0 to 100 12 months Improved with surgical and medical treat-
surgery plus topical each domain) ment (P value <0.01), except physical do-
steroid versus antibi- main (P value > 0.05); no statistical differ-
otics plus high-dose ence between groups (exact data not given)
topical steroid

Ragab 2004 Endoscopic sinus SNOT-20 12 months Actual results not reported; only stated that

surgery plus topical
steroid versus antibi-
otics plus high-dose
topical steroid

there were no statistically significant differ-
ences between groups

Cl: confidence interval

MD: mean difference

SF-36: Short Form-36 Health Survey
SMD: standardised mean difference
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Table 5. Secondary outcomes - endoscopic appearances

Study Intervention/com- Outcome mea- Timing Outcome
parison sure
Alobid 2005 Endoscopic sinus Polyp size score 12 months Polyp size scores improved significantly in
surgery versus sys- (0to3) both groups at 12 months, and were signifi-
temic steroids cantly better in the endoscopic sinus surgery
group (P value <0.05): MD -1.5 (95% CI -1.8 to
-1.2,n=95). This corresponds to a large effect
size
Ragab 2004 Endoscopic sinus Endoscopic 12 months Polyp size scores improved significantly in
surgery plus topical score (0 to 3) both groups at 12 months, but there was no

steroid versus antibi-
otics plus high-dose
topical steroid

important difference between groups (P value
>0.05): MD -2.3% (95% C| -17.4 to 12.8, n = 34)

Cl: confidence interval

MD: mean difference

SD: standard deviation

Table 6. Secondary outcomes - complications

Study Intervention/comparison Outcome mea- Timing Outcome

sure

Alobid 2005 Endoscopic sinus surgery ver- Epistaxis (nose- 12 months 3.6% (endoscopic sinus surgery)
sus systemic steroids bleed)

Lildholdt 1988 Polypectomy versus systemic Epistaxis 12 months "1 patient failed the study because of
steroids bleeding" (no further information)

Lildholdt 1997 Polypectomy versus systemic Epistaxis 12 months 21% (all patients were on medical
steroids treatment throughout; polypectomy

versus systemic steroids comparison
not reported separately)

Ragab 2004 Endoscopic sinus surgery plus  Epistaxis 12 months 2.2% (endoscopic sinus surgery plus
topical steroid versus antibi- topical steroid) versus 4.4% (antibi-
otics plus high-dose topical otics plus high-dose topical steroid)
steroid

Ragab 2004 Endoscopic sinus surgery plus  Infection 12 months 4.4% (endoscopic sinus surgery plus
topical steroid versus antibi- topical steroid)
otics plus high-dose topical
steroid

Alobid 2005 Endoscopic sinus surgery ver- Orbital compli- 12 months 7.1% (endoscopic sinus surgery - ex-
sus systemic steroids cations posure of orbital fat)

Alobid 2005 Endoscopic sinus surgery ver- Intracranialcom- 12 months 1.8% (endoscopic sinus surgery - CSF

sus systemic steroids

plications

leak with meningitis)

CSF: cerebrospinal fluid
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Table 7. Secondary outcomes - objective physiological measures

Cochrane Database of Systematic Reviews

Study Intervention/compari- Outcome mea- Timing Outcome
son sure

Lildholdt 1988 Polypectomy versus Nasal expiratory 12 months Improved with surgical and medical treat-
systemic steroids peak flow ment; no statistical difference between

groups (P value > 0.05) (exact data not giv-
en)

Lildholdt 1997 Polypectomy versus Peak expiratory 12 months Improved in all groups; no statistical differ-
systemic steroids flow rate index ence between groups (surgical versus med-

ical groups not reported separately, no ex-
act data given)

Ragab 2004 Endoscopic sinus Total nasal vol- 12 months Improved with surgical (58.8% change from
surgery plus topical ume baseline, SD = 40) and medical treatment
steroid versus antibi- (50.3% change from baseline, SD =50.7),
otics plus high-dose P value < 0.01; no statistical difference be-
topical steroid tween groups although medical group tend-

ed towards greater improvement (P value >
0.05)

Ragab 2004 Endoscopic sinus Nasal cross-sec- 12 months No statistical difference between groups (P
surgery plus topical tional area value > 0.05, Mann Whitney-U test, not nor-
steroid versus antibi- mally distributed data, median not report-
otics plus high-dose ed)
topical steroid

Ragab 2004 Endoscopic sinus Nasal nitric oxide 12 months No statistical difference between groups (P
surgery plus topical levels value > 0.05, Mann Whitney-U test, not nor-
steroid versus antibi- mally distributed data, median not report-
otics plus high-dose ed)
topical steroid

SD: standard deviation
Table 8. Secondary outcomes - olfactory tests
Study Intervention/com-  Outcome measure  Timing Outcome

Lildholdt 1988

2to 12 months

No important difference between groups: risk
ratio 0.96 (95% CI 0.71 to 1.31,n =53)

Lildholdt 1997

parison

Polypectomy Proportion of pa-
versus systemic tients "expressing
steroids intact smell"
Polypectomy Semi-quantitative
versus systemic smell test
steroids

12 months

No statistical difference between any treat-
ment groups

(surgical versus medical groups not reported
separately, exact data not given)
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APPENDICES

Appendix 1. Search strategies

PubMed

EMBASE (Ovid)

CINAHL (EBSCO)

#1 "Nasal Polyps"[Mesh]

#2 "Polyps"[Mesh]

#3 polyp™ [tiab]

#4 #2 OR #3

#5 "Nose"[Mesh

#6 nose* [tiab] OR nasal* [tiab] OR nasi [tiab] OR in-
tranasal* [tiab] OR sinonasal* [tiab] OR paranasal* [tiab]
#7 #5 OR #6

1 Nose Polyp/

2 exp Polyp/

3 polyp*.tw.

43o0r2

5 exp Nose/

6 (nose* or nasal* or nasi or
intranasal” or sinonasal* or
paranasal®).tw

S1 (MH "Nasal Polyps")

S2 (MH "Polyps")

S3 TX polyp*

S4 (MH "Nose+")

S5 TX nose* OR nasal* OR nasi
ORintranasal* OR sinonasal* OR
paranasal*®

S6 (S2 OR S3) AND (S4 OR S5)

#8 #4 AND #7 76o0r5 S7S10RS6
#O#1 OR#8 84and7
98orl
Web of Science (Web of Knowledge) ICTRP Clinicaltrials.gov
#1 TS=polyp* nasal polyp (nose or nasal) AND polyp
#2 TS=(nose* OR nasal* OR nasi OR intranasal* OR
sinonasal* OR paranasal®)
#3 #2 AND #1
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« None, Other.
DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The title has changed from 'Medical versus surgical interventions for nasal polyps' to 'Surgical versus medical interventions for chronic
rhinosinusitis with nasal polyps', in accordance with current terminology (Fokkens 2012), and usual practice (less invasive/first-line
treatments as control).

We have further developed the Methods section regarding study selection. Initially, the primary outcome was "symptom scores"; we have
expanded this into "disease severity, as measured by patient-reported disease-specific symptom scores", "health-related quality of life,
using disease-specific health-related quality of life scores" and "health-related quality of life, using generic quality of life scores". The fourth
secondary outcome was originally "physiological measures of nasal airway resistance, cross-sectional area, olfaction or ciliary function";
we have divided this into two separate secondary outcomes. The first is "objective physiological measures: nasal peak flow, nasal volume,
nasal cross-sectional area, nasal nitric oxide (nNO), ciliary function" and the second is "olfactory tests". This was done because olfactory
tests are by definition subjective.

We have also added the clarifying statement, "We analysed the following outcomes in the review, but they were not used as a basis for
including or excluding studies", reflecting current standards.

We have explicitly stated that studies with a 'split-nose' design (i.e. one side of the nose is treated with one surgical technique and the
other side is treated with another) were excluded from the review due to their high risk of bias, as ongoing inflammation on one side may
affect the rate of recurrence on the contralateral side, thus confounding a particular surgical technique.

We have adopted the Cochrane 'Risk of bias' tool for study quality assessment (Handbook 2011).
We have provided more detail on data synthesis methods.

We have included a 'Summary of findings' table and described the method used.

INDEX TERMS

Medical Subject Headings (MeSH)

Anti-Bacterial Agents [therapeutic use]; Chronic Disease; Endoscopy; Epistaxis [etiology]; Nasal Obstruction [drugtherapy] [etiology]
[surgery]; Nasal Polyps [complications] [*drug therapy] [*surgery]; Rhinitis [*drug therapy] [*surgery]; Sinusitis [*drug therapy]
[*surgery]; Steroids [therapeutic use]

MeSH check words
Adult; Aged; Aged, 80 and over; Female; Humans; Male; Middle Aged
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