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Chapter 1

General	introduction	and	thesis	outline
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1Introduction

Evidence-based medicine refers to the conscientious, explicit, and judicious use of 

the current best evidence in making decisions about the care of patients. The first 

step in evidence-informed decision making involves converting information needs at 

point of care into focused clinical questions1. In this context, information refers to new 

medical knowledge, rather than additional patient data or non-medical information. 

In daily practice physicians frequently require such new medical information. For 

example, physicians pay more attention to the usefulness of suggested clinical tests 

with the positive and negative predictive values for detecting a disease in mind. After 

the correct diagnosis has been made, together with the patient we choose the best 

possible of the existing treatment options. For this we compare their absolute risks 

for cure and benefit, side effects and harm. And before choosing and initiating a 

treatment we like to inform the patient about his prognosis and possible prognostic 

factors that can influence the course and outcome of the disease1. 

Nowadays it is highly preferable to use the most recent scientific evidence for meeting 

information needs and answering pertinent questions before making decisions 

in patient care. Good doctors use both individual clinical expertise and the best 

available external evidence, and neither alone is enough2. However, given the limited 

time available during our consultation, finding relevant evidence that is of sufficient 

quality and also applies to our individual patient is hardly possible. That is, despite 

the introduction of the Cochrane Collaboration and TRIP database3 4. To facilitate 

our quest for answers, several evidence based otorhinolaryngology guidelines 

have been developed5-10. They are based on sound approaches using explicit and 

transparent criteria for the development of evidence based guidelines11-13. These 

include instructions for guideline work group composition, searching and appraising 

evidence, rating conclusions, grading recommendations and updating guidelines. 

The aim of these guidelines is to provide a comprehensive overview of diagnostic and 

therapeutic management concerning a certain disease or syndrome. Since they are 
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developed with the intention to make patient care safer, more effective and improve 

its quality, they have become a very important tool in current healthcare14.

On the other hand, potential limitations in implementing these guidelines in daily 

practice have also been reported, i.e.: 

•	 The recommendations in the guideline do not apply to individual patients.

•	 Not all pertinent questions for clinical decision making are answered in the 

guidelines.

•	 When the evidence is weak it is often unclear to separate evidence from 

judgement. 

•	 It is often unclear whether all the evidence available is indeed cited in the 

guideline.

•	 It is not unusual that the reported outcomes are indistinct and therefore it is 

difficult to inform our patients about their absolute risks.

Overall aim of this thesis

The general objective of this thesis is to address whether the current 

otorhinolaryngology guidelines sufficiently serve the effectiveness, safety and 

quality of patient care in terms of uptake of new medical knowledge. In addition, 

evidence-based case reports (EBCR’s) are presented as a novel potential important 

instrument to further improve the effectiveness, safety and quality of patient care in 

otorhinolaryngology. 



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

General introduction and thesis outline

13

1Thesis outline

In Chapter 2 we will present the results of a survey among otorhinolaryngologists 

in which we studied the dissemination of the current evidence-based 

otorhinolaryngologists guidelines. In Chapter 3 we will compare several available 

national evidence-based guidelines for the diagnosis and treatment of patients with 

obstructive sleep apnoea-hypopnoea syndrome (OSAHS) regarding their content, 

conclusions on the available evidence and their recommendations. In Chapter 4 we 

will introduce an EBCR as answer to a diagnostic question: “what is the diagnostic 

value of diffusion-weighted magnetic resonance imaging in detecting a residual 

cholesteatoma?” With the EBCR we answer a clinical question on therapy in Chapter 

5: “What is the value of a mandibular repositioning appliance for the treatment of 

non-apnoeic snoring?” In Chapter 6 we will report an EBCR answering the prognostic 

question: “Salvage laryngectomy after primary radiotherapy: what are prognostic 

factors for the development of pharyngocutaneous fistulae?” The predictive value 

of the Mallampati score in diagnosing OSAHS in patients suspected for OSAHS is 

evaluated in the EBCR of Chapter 7 as an answer to differences between guidelines. 

In Chapter 8 the main findings of the studies described in this thesis together with 

the added value of EBCR’s are discussed and put into a wider perspective. 
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Abstract

Background

Guidelines may assist physicians and patients in decisions about effective and safe 

care. To date little is known about the awareness of, opinion about and adherence to 

evidence-based guidelines in otorhinolaryngology.

Methods

We performed a survey among 440 otorhinolaryngologists of the Dutch Society 

of Otorhinolaryngology and Head & Neck Surgery. The questionnaire consisted of 

questions about the characteristics of the respondents, their knowledge and opinion 

of available evidence-based guidelines and their adherence to them. Furthermore 

two clinical scenarios were included to test their knowledge regarding the guideline 

“Diagnosis and treatment of obstructive sleep apnoea-hypopnoea syndrome”

Results

The daily practice of most otorhinolaryngologists (70%) was influenced by evidence-

based guidelines; 62% stated that evidence-based guidelines supported their clinical 

practice, 32% stated that guidelines directed their clinical practice. The mean 

confidence in the evidence of recommendations stated in the guidelines was 77%. 

The mean percentage non-adherence to guideline recommendations was 45%. 

The guideline adherence was higher in younger otorhinolaryngologists. Gender, 

type of hospital and PhD grade did not affect the preferences of the responders. In 

general, patients are treated in accordance with the guideline. However if disease 

characteristics become less distinct, on the one hand guidelines include a wider 

range of treatment options, and on the other hand variation in chosen treatment by 

otorhinolaryngologists increases.
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Conclusion 

Dutch otorhinolaryngologists are well aware of the available evidence-based 

guidelines and many use these to support their clinical practice. The treatment 

by Dutch otorhinolaryngologists is in accordance with the Dutch guideline. If 

guidelines, however, do not provide strict recommendations and allow flexibility 

in treatment, larger variations in chosen treatment are found. This may reflect that 

otorhinolaryngologists still may encounter difficulties when applying the current 

guidelines to an individual patient. 
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Introduction

During the last decade the number of published guidelines has rapidly increased. 

Awareness of and adherence to evidence based clinical guidelines is considered vital 

for improving effectiveness, quality and safety of patient care. Clinical guidelines are 

considered valid if they are developed in a rigorous way, independently of vested 

interests of their developers and if they support decision making in practice and affect 

actual care. National health care improvement institutes (e.g. the National Institute 

for Health and Clinical Excellence in the UK, the Agency for Healthcare Research & 

Quality in the United States and the Institute for Healthcare Improvement in the 

Netherlands) follow validated systematic approaches for guideline development 

such as AGREE and GRADE1 2. Guideline statements may assist physicians and patients 

in decisions about appropriate clinical and health care for specific circumstances. 

Guidelines have limited impact on clinical practice unless they are successfully 

integrated in the clinical settings3. Several otorhinolaryngology guidelines have been 

developed worldwide, e.g. adult sinusitis, surgical management of otitis media with 

effusion, allergic and non-allergic rhinitis, respiratory tract infections, head and 

neck cancer, disease of adenoid and tonsils (DAT) and obstructive sleep apnoea-

hypopnoea syndrome (OSAHS)4-9. One survey about guideline awareness among 

pediatricians has been published before16. However, to date little is known about the 

dissemination of evidence-based guidelines by otorhinolaryngologists. 

We performed a survey among otorhinolaryngologists to study their current 

awareness, knowledge, and opinion of evidence based otorhinolaryngology 

guidelines. In addition, we used two clinical scenarios to assess their adherence to a 

guideline.
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Methods

We performed a survey among Dutch otorhinolaryngologists between September 

and December 2010. We contacted 440 Dutch otorhinolaryngologists of the Dutch 

Society of Otorhinolaryngology and Head & Neck Surgery by mail and asked them 

to complete a structured postal questionnaire. To maximize the response rate a 

reminder was posted 5 weeks later. All questionnaires were processed anonymously.

The first part of the questionnaire consisted of 6 questions concerning the 

characteristics of the respondents i.e. gender, age, PhD grade, type of hospital, 

area of interest and time registered as otorhinolaryngologist. Furthermore we 

evaluated if they were aware of evidence-based guidelines, which guidelines they 

knew, how often they used them and what their general opinion about evidence-

based guidelines was. We also asked them which of the current guidelines they 

knew by heart. The current existing guidelines used in the Netherlands are: chronic 

rhinosinusitis, DAT, OSAHS, facial nerve paralysis, laryngeal carcinoma, oral cavity/

oropharyngeal carcinoma and hypopharyngeal carcinoma4 10-16. The respondents also 

rated their agreement with the following three statements on a visual analogue scale 

ranging from 0 to 100%; “To what extent do you have confidence in the correctness 

of evidence-based guidelines?”, “To what extent do you deviate from evidence-

based guidelines in your daily practice?”, “To what extent do the guidelines influence 

your daily practice?” In the second part two clinical scenarios were described in 

order to test the knowledge of the otorhinolaryngologists regarding the available 

evidence-based guideline “Diagnosis and treatment of OSAHS” (Table 1)4. Data from 

completed and returned questionnaires were analyzed using SPSS (version 17). To 

test for differences in percentages we used a chi-square test and for continuous data 

we used a t-test or a Wilcoxon test. 
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Table 1: two clinical scenarios concerning patients with OSAHS

Scenario A:
A 46 year old male with a Body Mass Index (BMI) of 29 was referred for complaints of nightly 
snoring and apnoeas. Polysomnography showed an Apnoea-Hypopnoea Index (AHI) of 35 
(severe OSAHS). Sleep endoscopy showed a collaps of the lateral pharyngeal wall and a 
velopharyngeal flutter.

Scenario B: 
A 35 year old male with a BMI of 26 was referred for complaints of nightly snoring and 
apnoeas. Polysomnography revealed an AHI of 17 (moderate OSAHS). Sleep endoscopy 
showed a collaps of the lateral pharyngeal wall and a velopharyngeal flutter.

Results

Of the 440 otorhinolaryngologists, 187 (43%) returned a complete questionnaire, 

7 (2%) indicated that they did not want to participate and 246 (55%) did not 

respond at all. The baseline characteristics of the respondents did not differ from 

the characteristics of all Dutch otorhinolaryngologists. Data for this comparison 

were kindly provided by the Dutch Society of Otorhinolaryngology and Head & Neck 

Surgery (Table 2). 

The guidelines were used daily by 114 (61%) respondents, 2-3 times a week by 38 

(20%) respondents, and once or less than once a week by 35 (19%) respondents. 

Most otorhinolaryngologists (62%) stated that evidence-based guidelines 

supported their clinical practice, 32% stated that the guidelines even guided their 

clinical practice, 1% stated that the guidelines impeded their clinical practice. The 

remaining 5% of the otorhinolaryngologists had an other opinion. The percentage 

of otorhinolaryngologists whose practice was guided by guidelines was higher in 

academic as compared to general otorhinolaryngologists: 59% versus 29% (difference 

30%, (95%CI: 11 ; 49), respectively. 
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Table 2: Characteristics of the respondents compared to the characteristics of all 
Dutch otorhinolaryngologists which data were kindly provided by the Dutch Society of 
Otorhinolaryngology and Head & Neck Surgery

Respondents: Data	DS-OHNS
n = 187 (%) n = 440 (%)

Gender: Male: 150 80% 347 79%
 Female: 37 20% 93 21%

Age (years): 30-39 y: 31 17% 106 24%
 40-49 y: 68 36% 149 34%
 50-60 y: 68 36% 132 30%
 > 60 y: 20 11% 53 12%

Hospital type: General: 154 82% 340 77%
Academic: 30 16% 91 21%
Both:   3 2% 9 2%

Registry	time(years): < 10 y: 58 31% 176 40%
11-20 y: 73 39% 132 30%
21-30 y: 46 25% 110 25%
> 30 y: 10 5% 22 5%

PhD grade: 89 48% 198 45%

The respondents had the best knowledge of the guidelines on DAT, chronic 

rhinosinusitis, and OSAHS and the least knowledge of the guidelines on oral 

cavity/oropharyngeal and hypopharyngeal carcinoma, with percentages for ‘exact 

knowledge of 68%, 61%, 60%, 18% and 17%, respectively. Accurate knowledge of the 

guideline on laryngeal carcinoma was reported by 57% and 14% of the academic and 

general otorhinolaryngologists (difference 43%, 95% CI: 25 ; 62), respectively. Similar 

differences were found regarding the guideline on hypopharyngeal carcinoma (44%, 

(95%CI: 25 ; 63)) and oral cavity/oropharyngeal carcinoma (47% (95%CI: 29 ; 65)). 

Regarding the guideline on DAT, OSAHS, chronic rhinosinusitis, and facial palsy 

these differences were reversed i.e. 75%, 71%, 69%, and 60% of the general 

otorhinolaryngologists reported to have accurate knowledge of these guidelines 

versus 37%, 13%, 27% and 40% of the academic otorhinolaryngologists (differences: 

42%, (95%CI: 25 ; 60); 58%, (95%CI: 44 ; 72); 38%, (95%CI: 19 ; 57) and 20%,  

(95%CI : 1 ; 39). 
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The mean probability of the respondents regarding their confidence in the evidence 

of recommendations stated in the guidelines was 77% (median 80; IQR: 75 ; 85). The 

mean percentage non-adherence to guideline recommendations was 45% (median 

50; IQR: 25 ; 75). The mean percentage of the influence of evidence-based guidelines 

on daily practice was 70% (median 75; IQR: 61 ; 85). There was more guideline 

adherence in younger otorhinolaryngologists (age group 30-39) compared to older 

ages. Gender, type of hospital and PhD grade did not affect the preferences of the 

responders. 

Twenty-eight (15%) of the respondents who returned a questionnaire indicated 

that OSAHS was not their area of interest. In addition, 35 (19%) did not answer 

the questions about scenario A, and 42 (22%) did not answer the questions about 

scenario B.

Concerning scenario A (patient with severe OSAHS), the current Dutch OSAHS 

guideline recommends CPAP as first-line treatment, and weight reduction in obese 

patients with OSAHS as an additional treatment goal. 

Of the 152 respondents, 92% preferred CPAP, 2% preferred UPPP and 6% preferred 

another policy than those listed (e.g. LAUP, MRA, weight reduction or other surgery). 

A quarter of the otorhinolaryngologists chose weight reduction as only treatment or 

as a part of it. Gender, type of hospital and PhD grade did not affect the preference of 

the responders. The treatment preference is in line with the current guideline which 

recommends CPAP as first-line treatment in patients with ‘severe OSAS’. No large 

differences in preferred treatment were found between the OSAHS and non-OSAHS 

specialists. Figure 1 shows the estimated reduction of AHI for each of the 5 preferred 

treatment options. The probability of an AHI reduction varied from 31% for LAUP to 

85% for CPAP. 
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Figure 1: Median estimates and interquartile ranges (IQR) regarding the probability of a 
significant AHI reduction for the 5 preferred treatment options in the patient with severe 
OSAHS (scenario A). 

Concerning scenario B (moderate OSAHS), the current guideline recommends 

MRA as well as CPAP or surgery (UPPP or LAUP) as primary treatment. Of the 145 

respondents 42% preferred MRA, 20% UPPP, 13% CPAP, 7% weight- reduction and 

2% preferred LAUP. The remaining 16% preferred a combination of treatments (Table 

3). 19% of the otorhinolaryngologists chose weight reduction as only treatment or 

as part of it. No large differences in preferred treatment were found between OSAHS 

and non OSAHS specialists. Respondents aged 30-39 years more often preferred a 

surgical policy as compared to those aged 50 years or older. Gender, type of hospital 

and PhD grade did not affect the preferences of the responders. 
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Table 3: distribution of the preferred treatment by Dutch otorhinolaryngologists concerning 
scenario B (patient with moderate OSAHS).

Treatment Number	of	respondents Percentage
MRA 61 42%
UPPP 29 20%
CPAP 19 13%
Conservative/weight	reduction 10 7%
LAUP 3 2%
Other/combination	of	treatments 23 16%
Total n=187 145* 100%

*	42	respondents	did	not	answer	this	question

The mean probability of an AHI reduction varied from 34% for weight reduction to 

79% for CPAP (Figure 2). We also stratified the estimates for treatment effect of CPAP, 

MRA and UPPP according to respondents who preferred this treatment and those 

who did not. For scenario A (severe OSAHS), a reduction of AHI after CPAP, MRA 

and UPPP was estimated by 85%, 50% and 45% of the respondents who preferred 

each of these treatments compared to 85%, 35% and 35% of the respondents who 

preferred another treatment. For scenario B (moderate OSAHS), a reduction of AHI 

with CPAP, MRA and UPPP treatment was estimated by 85%, 75% and 75% of the 

respondents who preferred this treatment as compared to 85%, 40% and 50% of the 

respondents who preferred another treatment (Table 4). The estimated probability 

of an improvement in quality of life of OSAHS patients treated with CPAP was 76% 

(95% CI: 74 ; 78). 
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Figure 2: Median estimates and interquartile ranges (IQR) regarding the probability of a 
significant AHI reduction for the 5 preferred treatments options in patients with moderate 
OSAHS (Scenario B).

Table 4: Median estimates and IQR regarding the probability of a significant AHI-reduction 
after CPAP, MRA and UPP stratified for respondents who preferred and those who did not 
prefer these treatments. 

Scenario A Respondents preferring
Total This treatment Other treatment

CPAP 85% (80-90)
N=158

85% (80-90)
N=121

85% (75-90)
N=37

MRA 43% (25-65)
N=154

50% (39-65)
N=50

35% (25-54)
N=104

UPPP 35% (25-50)
N=157

45% (25-80)
N=4

35% (25-50)
N=153

Scenario B Respondents preferring
Total This treatment Other treatment

CPAP 85% (75-91)
N=153

85% (80-90)
N=28

85% (71-95)
N=125

MRA 65% (35-75)
N=153

75% (65-85)
N=70

40% (25-65)
N=83

UPPP 50% (40-75)
N=156

75% (65-80)
N=51

50% (30-60)
N=105
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Discussion

Our results show that the Dutch otorhinolaryngologists are familiar with the currently 

available evidence-based guidelines. Their confidence in the guidelines is high, and 

most otorhinolaryngologists reported that they use evidence-based guidelines 

in their daily clinical practice. Still, non-adherence to these guidelines is reported 

in 45%. In case of a severe OSAHS patient (scenario A) the treatment by Dutch 

otorhinolaryngologists shows a homogenous pattern, which is in accordance with 

the strict recommendations of the guideline. If disease characteristics become less 

distinct (scenario B), a much larger variation in treatments was found which reflects 

the wide range of treatment options described in the guideline. 

Our results corroborate previous studies that also showed that young/less 

experienced professionals use guidelines more often than older or more experienced 

professionals17. Medical training programs may explain the increased guideline 

adherence over the last decade18. In contrast to previous studies we found no 

differences between academic and general otorhinolaryngologists regarding their 

use of guidelines in daily practice18. Incorporating graded recommendations from 

evidence based guidelines as learning goals in the current medical training programs 

may diminish practice variations within a medical specialty. 

The relatively high proportion of non-adherence to guidelines is in line with earlier 

reported adherence rates19-21. If the guideline is non-specific, controversial and not 

compatible with current values and does recommend change of existing routines, 

poor adherence is more likely. If there is a firm scientific base, the guideline is explicit 

and precise, has been mentioned in media and is in accordance with existing routines 

poor adherence is less likely22.
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Some limitations of this study should be mentioned. 

First, our response rate is moderate, which may influence the validity of our 

results. Since, the general characteristics of our respondents are in agreement with 

data of the Dutch Society of Otorhinolaryngology and Head & Neck Surgery, we 

consider our sample of respondents to be representative enough for all registered 

otorhinolaryngologists in the Netherlands (see also Table 2). 

Second, we used clinical vignettes to assess physician practice variation. Clinical 

scenarios have proven to be effective tools for the evaluation of medical decision 

behaviour23-25. Moreover, research has shown that, when used to study differential 

diagnosis, selection of tests, and treatment decisions, validity of data on quality of 

care derived from vignette-based surveys is higher than those from medical record 

reviews23-25. Nevertheless many respondents reported that they would like to know 

more about the patient in both scenarios for their judgement and decisions: e.g. 

information about dentition was missing and there was no record of the chin lift. We, 

however, consider it unlikely that more detailed information on diagnostic criteria for 

the case scenario would have markedly changed our results.

Third, we conducted our study among Dutch otorhinolaryngologists. This may restrict 

the generalizability of our results to other medical specialties and countries. We 

do not believe, however, that the characteristics that may influence knowledge of 

guidelines and adherence to them are typically related to the Dutch setting. Hence, 

our results on the knowledge and use of guidelines may be relevant for other medical 

specialties and countries

Concerning the clinical scenarios a high level of guideline adherence was shown in this 

survey. This is quite remarkable since impaired dissemination of practice guidelines 

and clinical research into daily practice has been reported repeatedly17 19-21 26-28. Since 

the OSAHS patients in the scenarios were well treated according to the guideline, the 

implementation of the current OSAHS guideline in clinical practice can be considered 

successful. The OSAHS guideline work group reported several actions to promote 
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awareness and implementation of the guideline: It was actively distributed among 

all relevant associations and hospitals, an abstract of the guideline was published 

in the Dutch journal of medicine and several related clinical journals, the content 

of the guideline was published on the Dutch Institute for Health Care Improvement 

(Centraal Begeleidings Orgaan,CBO) website, and the guideline was discussed on 

several scientific conventions and audits of the related societies. These actions can 

be considered sufficient in achieving awareness of the guideline. 

However, the increasing heterogeneity that we found for treatment recommendations 

that were less explicit deserves further attention when a revision is considered. For 

this, we recommend to turn away from guidelines produced and written in medical 

textbook style. This may make implementation ineffective, particularly when it 

requires new behavior and organizational change. Instead, we advise to produce a 

limited number of graded practice recommendations and present these in a very 

concise manner. In an additional source document each recommendation should be 

accompanied by an explanatory text which should covers the explicitly filtered best 

evidence. By using graded recommendations, guidelines may become more explicit 

about where the best evidence leads to strong recommendations and where the best 

evidence leaves more room for personal judgments and preferences with weaker 

recommendations . In the source document the best evidence should also be placed 

in the context of norms and values of target users. 

In conclusion, Dutch otorhinolaryngologists are well aware and use the available 

evidence-based guidelines to support their clinical practice. The treatment by Dutch 

otorhinolaryngologists is in accordance with the Dutch guideline. If the guideline, 

however, does not provide strict recommendations and allows flexibility in treatment, 

larger treatment variation was found. This may reflect that otorhinolaryngologists 

still may encounter difficulties when applying the current guidelines in individual 

patient care.



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

Chapter 2

30

References

1.  Guyatt GH, Oxman AD, Vist GE et al. GRADE: an emerging consensus on rating quality of evidence 

and strength of recommendations. Bmj 2008;336(7650):924-6.

2.  Hannes K, Van RP, Aertgeerts B et al. Systemic validation of clinical practice guidelines: the AGREE 

network. Rev.Med.Liege 2005;60(12):949.

3.  Kingston ME, Krumberger JM, Peruzzi WT. Enhancing outcomes: guidelines, standards, and 

protocols. AACN Clin Issues 2000;11(3):363-74.

4.  Centraal Begeleidings Orgaan (CBO). Guideline diagnosis and treatment of obstructive sleep 

apnoea/hypopnoea syndrome. Utrecht, The Netherlands, 2010: www.cbo.nl, accessed 03-05-

2011.

5. Forastiere A, Goepfert H, Goffinet D et al. NCCN practice guidelines for head and neck cancer. 

National Comprehensive Cancer Network. Oncology (Williston.Park) 1998;12(7A):39.

6.  National Institute for Health and Clinical Excellence (NICE). Surgical management of otitis media 

with effusion in children. 2008;CG60: www.nice.org.uk, accessed 03-05-2011.

7.  Rosenfeld RM, Andes D, Bhattacharyya N et al. Clinical practice guideline: adult sinusitis. 

Otolaryngol.Head Neck Surg. 2007;137(3 Suppl):S1.

8.  Scadding GK, Durham SR, Mirakian R et al. BSACI guidelines for the management of rhinosinusitis 

and nasal polyposis. Clin.Exp.Allergy 2008;38(2):260.

9.  Scadding GK, Durham SR, Mirakian R et al. BSACI guidelines for the management of allergic and 

non-allergic rhinitis. Clin.Exp.Allergy 2008;38(1):19.

10.  Centraal Begeleidings Orgaan (CBO). Guideline oral cavity/oropharyngeal cancer. 2004; www.cbo.

nl, accessed 03-05-2011.

11.  Centraal Begeleidings Orgaan (CBO). Guideline hypopharyngeal cancer. 2008; www.cbo.nl, 

accessed 03-05-2011.

12.  Centraal Begeleidings Orgaan (CBO). Guideline Disease of adenoid and tonsils. 2008; www.cbo.nl, 

accessed 03-05-2011.

13.  Centraal Begeleidings Orgaan (CBO). Guideline laryngeal cancer. 2009; www.cbo.nl, accessed 03-

05-2011.

14.  Centraal Begeleidings Orgaan (CBO). Guideline Idiopathic Facial Nerve Palsy. 2009; www.cbo.nl, 

accessed 03-05-2011.

15.  Centraal Begeleidings Orgaan (CBO). Guideline chronic rhinosinusitis. 2004; www.cbo.nl, 

accessed 10-08-2011.

16.  Centraal Begeleidings Orgaan (CBO). Guideline disease of adenoid and tonsils. 2008; www.cbo.nl, 

accessed 10-08-2011.



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

Awareness, opinion about and adherence to evidence-based guidelines

31

2

17.  Cabana MD, Rand CS, Powe NR et al. Why don’t physicians follow clinical practice guidelines? A 

framework for improvement. Jama 1999;282(15):1458-65.

18.  Christakis DA, Rivara FP. Pediatricians’ awareness of and attitudes about four clinical practice 

guidelines. Pediatrics 1998;101(5):825-30.

19.  Grilli R, Lomas J. Evaluating the message: the relationship between compliance rate and the 

subject of a practice guideline. Med Care 1994;32(3):202-13.

20.  Meehan WP, 3rd, Fleegler E, Bachur RG. Adherence to guidelines for managing the well-appearing 

febrile infant: assessment using a case-based, interactive survey. Pediatr Emerg Care;26(12):875-

80.

21.  Young PC. The management of febrile infants by primary-care pediatricians in Utah: comparison 

with published practice guidelines. Pediatrics 1995;95(5):623-7.

22.  Grol R, Dalhuijsen J, Thomas S et al. Attributes of clinical guidelines that influence use of guidelines 

in general practice: observational study. Bmj 1998;317(7162):858-61.

23.  Peabody JW, Luck J, Glassman P et al. Comparison of vignettes, standardized patients, and 

chart abstraction: a prospective validation study of 3 methods for measuring quality. Jama 

2000;283(13):1715-22.

24.  Peabody JW, Luck J, Glassman P et al. Measuring the quality of physician practice by using clinical 

vignettes: a prospective validation study. Ann Intern Med 2004;141(10):771-80.

25.  Veloski J, Tai S, Evans AS et al. Clinical vignette-based surveys: a tool for assessing physician 

practice variation. Am J Med Qual 2005;20(3):151-7.

26.  Rovers MM, Hoes AW, Klinkhamer S et al. Influence of single-trial results on clinical practice: 

example of adenotonsillectomy in children. Arch Otolaryngol Head Neck Surg 2009;135(10):970-

5.

27.  Rovers MM, Van Der Bij S, Ingels K et al. Does a trial on the effects of ventilation tubes influence 

clinical practice? Clin Otolaryngol Allied Sci 2003;28(4):355-9.

28.  Stewart MG, Manolidis S, Wynn R et al. Practice patterns versus practice guidelines in pediatric 

otitis media. Otolaryngol Head Neck Surg 2001;124(5):489-95.



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34



Chapter 3

Remarkable	differences	between	three	evidence-based	

guidelines	on	management	of	obstructive	sleep	apnoea-

hypopnoea syndrome 

Mark CJ Aarts1

Geert JMG van der Heijden1,2

Maroeska M Rovers1,2

Wilko Grolman1,3

1) Department of Otorhinolaryngology, University Medical Centre Utrecht, The Netherlands

2) Julius Centre for Health Sciences and Primary Care, Utrecht, The Netherlands

3) Rudolf Magnus Institute of Neuroscience, Utrecht, The Netherlands



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

Chapter 3

34



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

Comparison of three evidence-based OSAHS guidelines

35

3

Abstract

Background

The aim of this study was to compare available guidelines for the diagnosis and 

treatment of patients with obstructive sleep apnoea-hypopnoea syndrome (OSAHS) 

regarding their content, conclusions on the available evidence and recommendations.

Methods

We retrieved guidelines from Embase, Pubmed, Web of Science and from websites 

of several health care improvement centres and with a ‘Google Scholar’ search. We 

appraised the quality of selected guidelines according to AGREE. For similar clinical 

questions we compared the conclusions, the attached levels of evidence and the 

references used. If differences were found, we checked search strategies, appraisal 

criteria and publication date, as possible sources for these differences.

Results

We selected the guidelines on diagnosis and treatment of OSAHS of the Scottish 

SIGN, the Dutch CBO and the American ICSI for this comparison. For similar clinical 

questions these 3 guidelines showed conflicting conclusions (11%-18%), differences 

in attached levels of evidence (32%-62%), and remarkable discrepancies in cited 

studies. A plausible reason for these differences is the citation preference for papers 

from members of the guideline work group and from own country. Despite different 

publication dates, more recent guidelines fail to cite earlier published guidelines.

Conclusion

Despite the generally accepted approach regarding the development of evidence-

based guidelines, remarkable differences exist between guidelines from different 

countries on the same clinical subject. 
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Introduction

Clinical practice guidelines provide building blocks for improving health care. They 

are useful means of translating evidence from scientific research to clinical practice. 

Due to their significant impact on clinical practice, utilization of clinical guidelines 

is gaining popularity1. Clinical guidelines are defined as systematically developed 

documents including statements to assist physicians and patients about appropriate 

health care for specific clinical circumstances. They are valid if they are developed 

in a rigorous way, independent from vested interests of their authors, and if they 

support decision making in patient care. 

In the last decade several national health care improvement institutes have been 

founded to improve the development of evidence-based guidelines, e.g. The National 

Institute for Health and Clinical Excellence (NICE), The Institute for Clinical Systems 

Improvement (ICSI), The Dutch Institute for Health Care Improvement (CBO), The 

New Zealand Guidelines Group (NZGG), The Scottish Intercollegiate Guidelines 

Network (SIGN) and The United States Preventive Services Task Force (USPSTF). As 

a result several national evidence-based guidelines concerning similar topics have 

been developed.

To produce valid and effective guidelines several criteria and approaches for explicit 

and transparent development of evidence-based guidelines have been published2-4. 

As a consequence most guidelines nowadays are developed by multidisciplinary 

panels. These include instructions for guideline work group composition, searching 

and appraising evidence, rating conclusions, grading recommendations and updating 

guidelines. When guidelines follow a similar systematic approach in answering the 

same clinical questions, very large discrepancies in their answers, their coverage of 

the body of evidence, and their recommendations are not expected. 
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In the past few years these national health care improvement institutes developed 

several guidelines in the ENT-field, notably on the management of sinusitis, otitis 

media with effusion, allergic and non-allergic rhinitis, head and neck cancer and 

obstructive sleep apnoea-hypopnoea syndrome (OSAHS)5-9. The aim of this study 

is to compare guidelines concerning a similar topic for similarities and differences 

of their conclusions, the level of evidence attached, the references used, the 

recommendations made and the grade attached. As an example we used the 

guidelines for the management of patients with OSAHS that have been developed 

in different countries.

Methods

Retrieval of OSAHS guidelines - We searched and selected English, French, German, 

Dutch, Italian or Spanish language guidelines on the management of patients with 

OSAHS using all possible synonyms for guidelines and obstructive sleep apnoea 

syndrome (Table 1). We performed a title and abstract field search in Embase, Pubmed 

and Web of Science. To retrieve guidelines not published in medical journals, we also 

searched for relevant guidelines on websites of several health care improvement 

centres and used the ‘Google Scholar’ search engine (Table 1). We excluded: 

- publications other than guidelines, 

- guidelines developed before 2000 not updated the subsequent (last) 10 years, 

- guidelines describing only one or a few diagnostic or therapeutic aspects of the 

management of patients with OSAHS, 

- single centre guidelines, 

- guidelines which were developed by one individual,

- guidelines in other languages than English, German, Dutch, Spanish or Italian.
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Table 1: Search strategy (18-08-2010)

Database Search Hits
Pubmed guideline[publication type] OR “Health Planning Guidelines”[Mesh] OR 

guidelines[MesH] AND (OSAHS[tiab] OR (obstructive[tiab AND sleep[tiab] 
AND (apnoea[tiab] OR apnea[tiab] OR apnoeas[tiab] OR apneas[tiab]) 
AND (syndromes[tiab] OR syndrome[tiab])) OR (sleep[tiab] AND 
disordered[tiab] AND breathing[tiab]) OR snoring[tiab] OR sleep apnea, 
obstructive[mesh] OR snoring[mesh])

110

Embase See Pubmed 141
Web of Science See Pubmed 119
Google ‘guideline’ AND ‘obstructive sleep apnoea syndrome’ 1
Internet search National Coordinating Centre for Health Technology Assessment (NCCHTA). 

NICE; UK HTA database (Southampton)
Institute for Clinical Systems Improvement (ICSI). 
Canadian Agency for Drugs and Technologies in Health (CADTH) 
Danish Centre for Evaluation and Health Technology Assessment 
(DACEHTA) Denmark
Guidelines international Network GIN website
National Institute for Health Research (NHS) United Kingdom
Database of Abstracts of Reviews of Effects (DARE) United Kingdom
Agency for healthcare,research and quality (AHRQ), USA 
International Network of Agencies for Health Technology Assessment 
(INAHTA) database
Dutch Institute for health care improvement (CBO), Netherlands
The National Health and Medical Research Council (NHMRC), Australia
The New Zealand Guidelines Group (NZGG), New Zealand
The Scottish Intercollegiate Guidelines Network (SIGN), Scotland 
The U.S. Preventive Services Task Force (USPSTF), USA
American Academy of sleep medicine (AASM), USA
Guidelines Advisory Committee at the Centre for Effective Practice (GAC)
Sowerby Centre for Health Informatics at Newcastle (SCHIN)

8

Quality appraisal - The quality of selected guidelines was appraised by 2 authors, 

independently, with reference to following validity criteria: 

1. clear composition of a guideline development panel and the included 

stakeholders,

2. evidence filtering: retrieval and selection, assessment and rating of the primary 

evidence and systematic literature search,

3. clinical recommendations: formulating and rating of evidence and grading of 

recommendations and referencing for and the supporting primary evidence 

used to support the recommendations.
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The selected guidelines were also assessed using the AGREE instrument3. The 

AGREE instrument is a 23 item checklist that, on the one hand, provides a structured 

framework for guidelines development, on the other hand can be used for assessing 

the quality of guideline before adopting the recommendations. It is promoted for the 

assessment of the guidelines and we used it as such. The legend of Table 2 includes 

a description of the AGREE instrument. 

Data extraction – We extracted conclusions regarding diagnosis and treatment of 

OSAHS answered in the guidelines. We looked for conclusions concerning a similar 

clinical question and for these we compared the level of evidence attached, the 

references used, the recommendations made and the grade attached. If differences 

were found, we checked publication date, search strategies and appraisal criteria 

as possible sources for these differences. Finally, we calculated the percentage of 

domestic and foreign citations and the percentage of self-citations for members of 

the guideline development group. 

Results

Retrieval of OSAHS guidelines - We identified 110 records in Pubmed, 141 in Embase, 

and 119 in Web of Science (Table 1). Our internet search led to the retrieval of 

another 9 guidelines originating from several guideline development organisations. 

After removing the duplicates 272 unique records remained. After screening of titles 

and abstracts 19 publications qualified for further assessment of their full text (Figure 

1). Thereafter 7 guidelines remained for full text screening (Table 2)9-15. 
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Figure 1: flowchart of the search and appraisal process

During full text screening another 4 guidelines were excluded. The American 

Academy of Sleep Medicine (AASM) guideline was based on existing evidence-based 

practice parameters. For areas not covered by these existing practice parameters 

recommendations were based on consensus instead of evidence, making the 

guideline not suitable for comparison. The Canadian Thoracic Society (CTS) guideline 

proved to be an executive summary without full text. The Finnish National Guideline 

(FNG) and Swiss Respiratory Society (SRS) guidelines were narrative reviews. 

The guideline of The Scottish Intercollegiate Guidelines Network (SIGN), The Institute 

for Clinical Systems Improvement (ICSI) and The Dutch Institute for health care 

improvement (CBO) were eligible for quality assessment and data extraction. 

Quality appraisal – The SIGN, the CBO and the ICSI guideline met the validity criteria: 

description of development group, performance of literature search, and grading 

of evidence (Table 2). The CBO guideline described recommendations without 
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grading. The ICSI guideline reported on a literature search, which, however, could 

not be reproduced. Nevertheless, all guidelines showed high scores on all domains 

of the AGREE instrument and were therefore rated high enough to allow further 

comparison. 

Data extraction – The total number of clinical questions with conclusions in the CBO, 

the SIGN and the ICSI guidelines was 130, 56 and 53, respectively. All three guidelines 

reported on diagnosis, conservative treatment, surgery and safety. The focus of 

the guidelines is shown by the number of conclusions drawn. In the ICSI guideline 

20 conclusions (38%) concern the diagnosis of OSAHS, in the CBO guideline 42 

conclusions concern CPAP (33%) and 37 concern surgery (29%), in the SIGN guideline 

16 conclusions concern CPAP (28%) (Table 3). 

Table 3: Number of conclusions mentioned in the guidelines per category

Category ICSI SIGN CBO
Diagnosis 20 (38%) 11 (20%) 7 (5%)
Conservative	treatment 5 (9%) 6 (11%) 11 (8%)
CPAP 8 (15%) 16 (28%) 42 (33%)
MRA 3 (6%) 12 (22%) 11 (8%)
Surgery 7 (13%) 6 (11%) 37 (29%)
Driving and safety 0 (0%) 2 (3%) 8 (6%)
Other 10 (19%) 3 (5%) 14 (11%)
Total 53 (100%) 56 (100%) 130 (100%)

Evidence filtering – The 3 compared guidelines used different approaches to the 

assessment and rating of the evidence. To allow comparison of level of evidence of 

the guidelines we harmonised the different evidence grading classifications into a 

high, moderate and low quality of evidence (Table 4). The conclusions of the SIGN, 

CBO and ICSI guidelines were based on high quality levels of evidence in 47%, 20% 

and 24%, moderate quality in 30%, 49% and 41% and low quality levels of evidence 

in 23%, 51% and 35% of the conclusions, respectively (Table 4).

The CBO guideline did not provide grades of recommendations, while the ICSI and 

SIGN guidelines used different approaches to grade recommendations.
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Table 4: Levels of evidence of conclusions of SIGN, CBO and ICSI harmonized into high, 
moderate and low quality of evidence. 

Quality of evidence SIGN CBO ICSI
High 1++ 11 A1 19 M 5

1+ 15 A2 7 A 8
26 (47%) 26 (20%) 13 (24%)

Moderate 1- 1 B 38 B 2
2++ 5 C 20
2+ 11
2- 0

17 (30%) 38 (29%) 22 (41%)
Low 3 8 C 64 D 8

4 5 D 2 RX 11
13 (23%) 26 (51%) 19 (35%)

Total 56 (100%) 130(100%) 54 (100%)

Comparison of SIGN and CBO guidelines – The SIGN and CBO guidelines reported 

on conclusions of 28 similar clinical questions. 5 (18%) of these conclusions were 

conflicting. The level of evidence of 3 of the 5 conflicting conclusions was similar (twice 

high and once low). Overall, the level of evidence attached to the 28 conclusions was 

similar for 13 (46%) and different for 15 (54%) conclusions, of which 23% concerned 

a high versus a low level of evidence (Table 5). For 15 conclusions with differences 

in levels of evidence, 3 (20%) could be explained by a distinction in the time period 

of the search strategy. For the remaining 12 (80%) differences no explanation could 

be found. 

Comparison of SIGN and ICSI guidelines – The conclusions of the SIGN and ICSI 

guidelines could be compared for 13 similar clinical questions. For 2 (15%) of the 

13 similar questions conflicting conclusions were reported, while the remaining 

11 (85%) conclusions were similar. For only 1 conflicting conclusion similar level of 

evidence was attached: low. Overall, the level of evidence of the 13 conclusions was 

similar for 5 (38%) and different for 8 (62%), of which 14% concerned a high versus 

a low level of evidence (Table 5). In 2 (25%) of the 8 conclusions with a difference 

in level of evidence, this could be explained by a distinction in the time period of 

the search strategy. For the remaining 6 (75%) conclusions, no explanation for the 
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differences in levels of evidence could be found. The level of evidence of one of 

the 2 conflicting conclusions was similar (low). The ICSI guideline reported 4 graded 

recommendations, and the SIGN guideline reported 11 graded recommendations. 

For one clinical question the recommendation could be compared: the guidelines 

agreed on this.

Comparison of CBO and ICSI guidelines - The conclusions of the CBO and ICSI 

guidelines could be compared for 19 similar clinical questions. For 2 (11%) of these 

conflicting conclusions were reported, while the remaining 17 (89%) conclusions 

were similar. Overall, the level of evidence of the 19 conclusions was similar in 13 

(68%) and different in 6 (32%) conclusions, of which 40% concerned a high versus 

a low level of evidence (Table 5). None of these differences could be explained. 

The level of evidence of one of the 2 conflicting conclusions was similar (low). The 

CBO guideline did not provide grading of recommendations, which hampered such 

comparison. 
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Table 5: Comparison of levels of evidence for comparable conclusions in the ICSI, CBO and 
SIGN guidelines. With similar levels of evidence the proportion of high, moderate and low 
quality of evidence are presented. 
For different levels of evidence the size of the difference is reported.

Concordant Conclusions
SIGN	–	CBO SIGN	-	ICSI CBO - ICSI

23 (82%) 11 (85%) 17 (89%)
 Similar level of evidence 10 4 12
 High 6 3 2
 Moderate 2 1 3
 Low 2 - 7
 Different level of evidence 13 7 5
 High - Moderate 3 3 1
 Moderate - Low 7 3 2
 High - Low 3 1 2

Discordant Conclusions 5 (18%) 2 (15%) 2 (11%)
 Similar level of evidence 3 1 1
 High 2 - -
 Moderate - - -
 Low 1 1 1
 Different level of evidence 2 1 1
 High - Moderate - - 1
 Moderate - Low 1 1 -
 High - Low - - -

An overview of the conflicting conclusions for the comparison of SIGN versus CBO, ICSI 

versus SIGN and ICSI versus CBO guidelines is presented in Table 6. Five conclusions 

shared a similar level of evidence and 7 out of 9 conflicting conclusions were based 

on moderate/low evidence. However, 2 conflicting conclusions were based on high 

level of evidence. The conflicting conclusions were all based on different references.

Ultimately, the conclusions of the three guidelines (SIGN, CBO and ICSI) could be 

compared for 8 similar clinical questions. Of these 6 (75%) conclusions were in 

agreement. Still these 8 conclusions were all based on different references, while the 

level of evidence was similar for 3 conclusions.
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Citation preferences - The CBO guideline was published on the internet in 2009 and 

did refer to the ICSI and SIGN guidelines which were published in 2008 and 2003 

respectively. But the ICSI guideline made no reference to the SIGN guideline. 

All three guidelines showed a domestic citation preference concerning the conclusions 

of the 8 comparable clinical questions (Table 7). 

Of the 469 references included in the Dutch CBO guideline 24 (5%) concerned self 

citations by guideline authors; none of these were included in the ICSI or SIGN 

guidelines. Of the 158 references included in the SIGN guideline 33 (21%) were self 

citations, of which 9 were included in the CBO guideline and 1 in the ICSI guideline. 

Of the 120 references included in the ICSI guideline 4 (3%) were self citations, while 2 

of these were cited in the CBO guideline and none in the SIGN guideline. 
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Table 7: The number of domestic citations of the 16, 24 and 14 references cited by the 
SIGN, ICSI and CBO guideline respectively compared to the citations by the other guidelines 
concerning 8 comparable conclusions of the three guidelines.

Guidelines Country	of	origin	of	cited	publication
UK US NL AUS/NZ CAN Other Total

SIGN	(UK) 9 (56%) 2 (13%) 0 (0%) 2 2 1 16 (100%)
ICSI (US) 2 (8%) 7 (29%) 0 (0%) 3 5 7 24 (100%)
CBO	(NL) 4 (29%) 7 (50%) 3 (21%) 0 0 0 14 (100%)

Discussion

Our comparison of three evidence-based guidelines regarding the management of 

OSAHS showed that conflicting conclusions were reported, different levels of evidence 

used, and other studies referenced. Furthermore, the more recent guidelines did not 

refer to the other guidelines published before. 

Our data show that despite the introduction of several quality criteria e.g. 

multidisciplinary work groups, transparent search syntax and appraisal criteria, the 

grading of evidence and recommendations and the appliance of regular updates, 

differences between the guidelines still remain. Since these guidelines are developed 

in a transparent way by experienced multidisciplinary work groups with the best 

intentions without any conflict of interest they should be concerned unprejudiced. 

However, the domestic citation preference as well as the increased number of “self 

citations” not cited by the other guidelines poses a serious problem in development 

of clinical guidelines. As shown in Table 5, citation difference can result in conflicting 

conclusions.

Conflicti ng recommendations of clinical practice guidelines have been reported 

earlier16-18. Disagreements between guidelines occur for both valid and non-valid 

reasons and it is well known that guidelines may have different recommendations 

depending on who wrote or sponsored the guideline19. Additionally, the citation 

preference of national work and cultural aspects as habits, the patient’s expectations, 
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and the structure of the healthcare system have also been reported as influencing 

factors in developing guidelines20-22. 

Some aspects of the study need further consideration. 

First, this study focussed on the comparison of conclusions with their specific level of 

evidence. As illustrated in Table 4 guidelines focus on different clinical questions. This 

limited the number of clinical question that we could compare. 

Second, it is highly unlikely that a country by itself will modify the effect of treatment. 

However, differences in healthcare system, such as organisational structure and 

financing systems, composition of the patient populations or geographic aspects 

of the several countries may result in discrepant recommendations. Moreover, 

such discrepant recommendations will be more likely when they are derived from 

a limited amount of evidence, than when they are based on consensus or expert 

opinion. Our study, however, revealed discordant conclusions that are based on high 

quality evidence.

Third, in this study large differences between guidelines in particular concerning 

levels of evidence and cited references are revealed. However when this evidence is 

translated into conclusions and recommendations, most of them do not substantially 

differ and some of the differences may appear to be mainly due to phrasing rather 

than substance. The question rises to which extent these reported differences have 

an actual impact on the eventual care provision and health outcomes. Still, it is 

striking that personal influences by a guideline workgroup may play such substantial 

role in the evidence-based guideline developmental process, which was originally 

developed just to advance objectivity and transparency of the clinical decision 

making process.

The reported guidelines in our study met the AGREE quality criteria and our additional 

screening criteria which were directly derived from these. Nevertheless differences in 

conclusions, levels of evidence and cited references were revealed. Hence, assessing 

a guideline using these quality criteria alone may result in misleading comfort. The 
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AGREE criteria proved to be not very helpful for assessing quality of the resulting 

guidelines since too many different items are added and calculated in a difficult to 

interpret summary domain score where signal disappears in the rather large noise. 

In addition, based on this study, the general assumption that clinical guidelines are 

developed and reported with reasonable quality should be challenged. The reported 

guidelines show a poor reporting of the approach followed in their construction and 

main differences in information filtering. Moreover, none of the guidelines were 

published in peer-reviewed literature. 

The 3 compared guidelines used different approaches to appraisal and rating of the 

evidence, which in order to compare them were harmonised into a classification 

of high, moderate and low quality of evidence. Although the assessment of levels 

of evidence is considered to be a quality criterion of guidelines, our study reveals 

the loss of transparency and false security when evidence is rated. Since rating of 

evidence may often be performed by consensus of guideline work groups, this might 

explain the remarkable differences between the levels of evidence. This emphasizes 

that assessing the quality of cited studies by level of evidence alone can also be 

misleading23 24.

Improvement of uniformity of evidence-based guidelines therefore needs more 

attention. The greatest improvement is needed in the identification, evaluation, 

and synthesis of the scientific evidence25. To be able to handle differences between 

guidelines the search strategy and appraisal tools have to be presented in a complete 

transparent way. The question arises if one search strategy for several different 

clinical questions mentioned in the guideline will suffice or that a custom made 

search syntax accompanied with appraisal of relevant literature is needed to answer 

each separate clinical question. In this way physicians can be exactly informed about 

the strengths and weaknesses of the cited literature and make their own judgement 

of the quality of the guidelines19. 
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Another important aspect in the development of future guidelines has to be a 

thorough literature search for the existence of earlier published guidelines and 

related references. The aim of such search is to assess the completeness of the 

content of the developing guideline concerning clinical aspects, completeness of 

search strategy and the retrieval of additional references. Furthermore potential 

omissions of the earlier published guidelines can be corrected. The CBO guideline 

was the only guideline referring to other existing OSAHS guidelines. Remarkably this 

could not prevent the presence of differences between these guidelines.

A recently reported method to facilitate the interpretation of the evidence in the 

guidelines is a systematic guideline review26. In this way new guidelines can be 

derived from existing material and methodological shortcomings and context specific 

normative issues of guidelines can be taken into account. This enables development 

of a valid guideline in a resource saving manner. Thereby duplication of effort and 

inefficient use of resources are prevented and a high-quality product is expected, 

compared with de novo development of a guideline.

In conclusion: the results of this study show that despite the generally accepted 

approach and quality criteria regarding Evidence-Based Medicine, remarkable 

disagreements exist between evidence-based guidelines with the same clinical 

subject. For similar clinical questions conflicting conclusions, differences in attached 

levels of evidence, and remarkable discrepancies in cited studies are reported. 

A plausible reason for this is the citation preference for papers from members of 

the guideline work group and from own country and the omission of more recent 

guidelines to cite or correct earlier published guidelines.
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Abstract

In this evidence based case report we addressed the clinical question: what is the 

predictive value of diffusion-weighted magnetic resonance imaging (DW MRI) 

for detecting a residual cholesteatoma in patients with chronic otitis media with 

cholesteatoma who have previously undergone a canal-wall-up procedure. We 

searched for relevant synonyms for the determinant, being MRI, and for the outcome, 

being cholesteatoma and retrieved relevant publications in Embase, Pubmed, Cinahl 

and Web of Science using search terms in title and abstract fields. The search yielded 

683 records, of which eleven were relevant and valid for our clinical question. We 

pooled the data of the MRI findings of the included studies by adding the 2 by 2 

tables of the individual studies. For the 8 Echo Planar Imaging (EPI) DW MRI studies 

this resulted in a pooled sensitivity, specificity, positive and negative predictive value 

of 68%, 87%, 81% and 78%, respectively. For the 3 Non-Echo Planar (Non-EPI) DW 

MRI studies the sensitivity, specificity, positive and negative predictive value were 

97%, 97%, 97% and 97%, respectively. Diffusion-weighted MRI, especially the Non-

EPI DW MRI, appears to be a rather accurate method instead of a standard second 

look operation for the follow-up of patients who have undergone a canal-wall-up 

procedure for a chronic otitis media with cholesteatoma and who have no clinical 

signs of recurrent cholesteatoma.  
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Clinical case

A 31-year old man who has been operated 6 months ago for chronic otitis media with 

cholesteatoma on the right side visits your otorhinolaryngology clinic for a planned 

follow-up. During the operation an epitympanic cholesteatoma was removed and an 

autologous ossiculoplasty was performed. At this follow-up visit there are no signs of 

retraction or a mass behind the tympanic membrane and audiometric testing shows 

a 10 dB HL conductive hearing loss. Routinely you would have planned a second-look 

operation at this stage, but the patient asks whether it is really necessary for him to 

have another operation. You consider performing a diffusion-weighted MRI to detect 

a potential residual cholesteatoma but wonder how strong the evidence is for such 

an approach.

Searching for evidence

We first formulated an answerable clinical question on the diagnostic accuracy of 

MRI: what is the predictive value of diffusion-weighted magnetic resonance imaging 

(DW MRI) to detect or rule out a residual cholesteatoma in patients who have 

undergone a canal-wall-up procedure for chronic otitis media with cholesteatoma.

We designed a search filter using relevant synonyms for the determinant, being 

MRI, and for the outcome, being cholesteatoma (Table 1). We retrieved relevant 

publications in Embase, Pubmed, Cinahl and Web of Science using search terms 

in title and abstract fields. All titles and abstracts were screened for selection, and 

subsequently the full-text of eligible studies was screened for a more detailed 

selection. A study was selected when the following criteria were met: patients who 

had undergone a canal wall up procedure for a cholesteatoma; a second look operation 

was performed to rule out residual or recurrent cholesteatoma; a diffusion weighted 

MRI scan was performed prior to the second look operation. Excluded studies were: 
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systematic reviews, animal studies, studies detecting primary cholesteatoma only 

and studies using conventional MRI only. Included studies were critically appraised 

for quality of their methods and reporting of results using the criteria shown in Table 

1. Finally, the data of the individual 2 by 2 tables were pooled and overall sensitivity, 

specificity; positive and negative predictive values were calculated.  

Our search yielded 400 publications in Embase, 315 articles in Pubmed, 10 

publications in Cinahl and 121 records in Web of Science (Figure 1). A total of 682 

unique records was retrieved. Upon screening of the titles and abstracts 17 articles 

were found eligible. The full text of these 17 selected publications was studied in 

terms of our domain, determinant and outcome. As a result, 6 publications were 

excluded. The quality of methods and reporting of results of the remaining 11 articles 

were critically appraised according to the criteria presented in Table 2. The quality 

of all papers was high enough to be included in our report and imaging techniques 

reported in the separate papers were similar to each other concerning sequence, 

slice thickness, TR/TE factor and b-factor, so all relevant data from these 11 articles 

were extracted and pooled1-11. A distinction could be made between 8 studies 

reporting on Echo Planar Imaging (EPI) DW MRI and another 3 studies reporting on 

Non-Echo Planar Imaging (Non-EPI) DW MRI. These were analyzed separately1-11. We 

performed unweighted pooling of the included studies by adding the data of the 2 by 

2 tables of the individual studies. The overall sensitivity (Se), specificity (Sp), positive 

(PPV) and negative predictive values (NPV) and additive value of the EPI and Non-EPI 

DW MRI were calculated including the 95% confidence interval.

Table 1: Search strategy

Database Search Hits
Pubmed (“mr”[tiab] OR “mri”[tiab] OR (“magnetic”[tiab] AND 

“resonance”[tiab] AND “imaging”[tiab]) OR “magnetic resonance 
imaging”[tiab] OR “magnetic resonance imaging”[MeSH Terms]) 
AND (“cholesteatoma”[tiab] OR cholesteatomatous[tiab] OR 
“cholesteatomas”[tiab] OR “cholesteatoma”[MeSH Terms])

315

Embase See Pubmed 400
Cinahl See Pubmed 10
Web of Science See Pubmed 121
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Figure 1: Flow chart

Table 2: Critical Appraisal

Study characteristics Validity
MRI type N ST BL SB CD

De Foer et al. 2008 Non-EPI 19    

Dhepnorrarat et al. 2009 Non-EPI 23    

Dubrulle et al. 2006 Non-EPI 24   ? 

Cimsit et al. 2009 EPI 26    

Jindal et al. 2009 EPI 35   ? 

Venail et al. 2008 EPI 31   ? 

De Foer et al. 2007 EPI 23    

Jeunen et al. 2008 EPI 32   ? 

Vercruysse et al. 2006 EPI 45   ? 

Stasolla et al. 2004 EPI 18   ? 

Aikele et al. 2003 EPI 17    

ST	=	standardisation	of	tests  = accurate
BL = blinding  = not accurate
SB	=	no	selection	bias ?  = unknown  
CD = complete data N	=	Number	of	patients
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Results

The baseline prevalence of recurrent cholesteatoma in the 8 studies reporting on 

EPI DW MRI ranged from 9% to 77%4 8. As both the positive predictive value, i.e. 

the proportion of patients with positive MRI results who were correctly diagnosed 

with cholesteatoma at surgery, and the negative predictive value, i.e. the proportion 

of patients with a negative MRI result who were correctly diagnosed with no 

cholesteatoma at surgery, are known to depend on the baseline prevalence, we 

plotted these values against each other (Figure 3). The positive predictive value (PPV) 

ranged from 83% to 100%2 4 6 7. The negative predictive value (NPV) decreased with 

higher prevalences of recurrent cholesteatoma (Figure 2). The pooled sensitivity, 

specificity, positive and negative predictive values were 68%, 87%, 81% and 78% 

respectively (Table 3). The added value of the EPI DW MRI for a positive result (PPV 

minus prevalence) is 37% (95% CI 31; 43%). The added value of EPI DW MRI for a 

negative result (NPV minus 1-prevalence) is 34% (95% CI 28; 40%). The baseline 

prevalence of recurrent cholesteatoma in the 3 studies reporting on Non-EPI DW 

MRI ranged from 30% to 54%10 11. Both the positive and negative predictive values 

ranged from 90 to 100% (Figure 3). The pooled sensitivity, specificity, positive and 

negative predictive values were 97%, 97%, 97% and 97%, respectively (Table 4). The 

diameter of the true positive masses varied between 2-24 mm. The diameter of the 

only reported false negative case was a 2-mm small cholesteatoma pearl9-11. The 

added values of Non-EPI DW MRI for a positive and negative result are 52% (95% CI 

40; 64%) and 42% (95% CI 30; 54%), respectively. 
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Figure 2: negative and positive predictive values of the separate EPI DW MRI studies

Figure 3: negative and positive predictive values of the separate Non-EPI DW MRI studies

Table 3: pooled data EPI DW MRI studies

Cholesteatoma + Cholesteatoma - Total
EPI DW + 68 16 84
EPI DW - 32 111 143

Total 100 127 227

Sensitivity =		68/100 =	68%	(95%	CI	62;	74%)
Specificity	 =		111/127 =	87%	(95%	CI	85;	89%)
Positive	Predictive	Value =		68/84 =	81%	(95%	CI	76;	86%)
Negative	Predictive	Value =		111/143 =	78%	(95%	CI	73;	83%)
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Table 4: pooled data Non-EPI DW MRI studies

Cholesteatoma + Cholesteatoma - Total
Non-EPI	DW	+ 29 1 30
Non-EPI	DW	- 1 35 36

Total 30 36 66

Sensitivity =		29/30		=	97%	(95%	CI	93;	100%)
Specificity =		35/36		=	97%	(95%	CI	93;	100%)
Positive	Predictive	Value =		29/30		=	97%	(95%	CI	93;	100%)
Negative	Predictive	Value =		35/36		=	97%	(95%	CI	93;	100%)

Translating	evidence	into	practice

The evidence regarding the diagnostic value of diffusion-weighted magnetic 

resonance imaging indicates that diffusion-weighted MRI, especially the Non-EPI 

DW MRI, is an accurate method to perform radiological follow-up in patients after a 

canal-wall-up procedure for a chronic otitis media with cholesteatoma. 

Many reports have suggested the improvement in magnetic resonance imaging 

techniques in diagnosing cholesteatoma with the use of Echo Planar Imaging DW 

MRI1-8. However numerous artefacts can be generated during acquisition of diffusion 

weighted images, such as eddy current artefacts, susceptibility artefacts, ghosting 

artefacts, chemical shift and motion artefacts12. Non-EPI DW MRI uses turbo or 

fast spin echo diffusion weighted imaging techniques and permits fast multiplanar 

imaging in artefact-prone regions such as the petrous bone. Therefore using the EPI 

DW MRI, cholesteatoma pearls with a minimum diameter of 5 mm can be detected, 

whereas with Non-EPI DW MRI this minimum is 2 mm5 6 8. Hence, in contrast to Non-

EPI DW MRI, lesions between 2 and 5mm will be missed by EPI DW MRI, resulting 

in a higher proportion of false negative scans. More false negative scans lead to 

a decreased negative predictive value, especially when the “a priori chance” of a 

recurrent cholesteatoma (prevalence) increases (Figure 2).

Work-up bias cannot be precluded since most studies did not describe the exact 

process of selection of the patients, i.e. the studies did not report whether all patients 

who had undergone a canal-wall-up procedure were actually enrolled. The most likely 

explanation for a possible selection bias could be that only high-risk patients were 
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operated. This could also explain the high percentage of recurrent cholesteatoma 

in some studies. The reported pooled negative predictive value may therefore be 

higher, and the pooled positive predictive value lower in day-to-day practice. 

The total number of patients screened with the Non-EPI DW MRI was relatively low 

(N=66). Nevertheless, we believe that the current evidence is strong enough to justify 

the use of diffusion-weighted MRI for the follow-up of patient who have undergone 

a canal-wall-up procedure in day to day otorhinolaryngology practice. Also having 

in mind the risk of harm of a second-look operation (hearing loss, vertigo, surgical 

trauma of facial nerve and chorda tympani) and increased costs compared to MRI, 

there is no reason to postpone radiological follow-up.

It should, however, be emphasized that in clinical practice the scan has to be 

repeated with a certain interval to rule out a growing cholesteatoma, which is under 

the detection level of 2mm at time of first measurement. 

Answer	to	our	question: 

During follow-up of patients who have undergone a canal-wall-up procedure for 

a chronic otitis media with cholesteatoma diffusion-weighted MRI, especially the 

Non-Echo Planar Imaging DW MRI, appears to be a rather accurate method instead 

of a standard second look operation when there are no clinical signs of recurrent 

cholesteatoma. With our patient we discuss the possibility to perform a diffusion 

weighted MRI in order to detect a possible residual cholesteatoma. Only when the 

MRI shows signs of cholesteatoma recurrence a second look operation has to be 

performed.



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

EBCR, the diagnostic value of diffusion-weighted MRI

65

4

Reference List

1  Cimsit NC, Cimsit C, Baysal B et al. Diffusion-weighted MR imaging in postoperative follow-up: 

Reliability for detection of recurrent cholesteatoma. Eur J Radiol 2010; 74: 121-3.

2    Jindal M, Doshi J, Srivastav M et al. Diffusion-weighted magnetic resonance imaging in the 

management of cholesteatoma. Eur Arch Otorhinolaryngol 2010; 276: 181-5.

3   Venail F, Bonafe A, Poirrier V et al. Comparison of echo-planar diffusion-weighted imaging and 

delayed postcontrast T1-weighted MR imaging for the detection of residual cholesteatoma. AJNR 

Am J Neuroradiol 2008 Aug;29(7):1363-8.

4   De Foer B, Vercruysse JP, Pouillon M et al. Value of high-resolution computed tomography 

and magnetic resonance imaging in the detection of residual cholesteatomas in primary bony 

obliterated mastoids. American Journal of Otolaryngology 2007;28(4):230-4.

5   Jeunen G, Desloovere C, Hermans R et al. The value of magnetic resonance imaging in the 

diagnosis of residual or recurrent acquired cholesteatoma after canal wall-up tympanoplasty. 

Otol Neurotol 2008 Jan;29(1):16-8.

6   Vercruysse JP, De Foer B, Pouillon M et al. The value of diffusion-weighted MR imaging in the 

diagnosis of primary acquired and residual cholesteatoma: a surgical verified study of 100 

patients. Eur Radiol 2006 Jul;16(7):1461-7.

7   Stasolla A, Magliulo G, Parrotto D et al. Detection of postoperative relapsing/residual 

cholesteatomas with diffusion-weighted echo-planar magnetic resonance imaging. Otol Neurotol 

2004 Nov;25(6):879-84.

8   Aikele P, Kittner T, Offergeld C et al. Diffusion-weighted MR imaging of cholesteatoma in 

pediatric and adult patients who have undergone middle ear surgery. AJR Am J Roentgenol 2003 

Jul;181(1):261-5.

9   De Foer B, Vercruysse JP, Bernaerts A et al. Detection of postoperative residual cholesteatoma 

with non-echo-planar diffusion-weighted magnetic resonance imaging. Otology & Neurotology 

2008;29(4):513-7.

10   Dhepnorrarat RC, Wood B, Rajan GP. Postoperative non-echo-planar diffusion-weighted magnetic 

resonance imaging changes after cholesteatoma surgery: implications for cholesteatoma 

screening. Otol Neurotol 2009 Jan;30(1):54-8.

11   Dubrulle F, Souillard R, Chechin D et al. Diffusion-weighted MR imaging sequence in the detection 

of postoperative recurrent cholesteatoma. Radiology 2006;238(2):604-10.

12   De Foer B, Vercruysse JP, Pilet B et al. Single-shot, turbo spin-echo, diffusion-weighted imaging 

versus spin-echo-planar, diffusion-weighted imaging in the detection of acquired middle ear 

cholesteatoma. Am J Neuroradiol 2006;27(7):1480-2.



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34



Chapter 5

Evidence-based case report

The	value	of	a	mandibular	repositioning	appliance	for	the	

treatment of non-apnoeic snoring

Mark CJ Aarts1 

Maroeska M Rovers1,2 

Geert JMG van der Heijden2 

Wilko Grolman1,3

1) Department of Otorhinolaryngology, University Medical Centre Utrecht, The Netherlands

2) Julius Centre for Health Sciences and Primary Care, Utrecht, The Netherlands

3) Rudolf Magnus Institute of Neuroscience, Utrecht, The Netherlands

Otolaryngol	Head	Neck	Surg	2011	Feb;144(2)	170–173



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

Chapter 5

68



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

EBCR, the value of a MRA for the treatment of snoring

69

5

Abstract

In this evidence based case report we addressed the clinical question: What is the 

effect of a mandibular repositioning appliance in patients with non-apnoeic snoring 

on the snoring loudness, partners sleep disturbance and quality of life? We retrieved 

relevant publications from Embase, Pubmed, Cinahl, CENTRAL and Web of Science. 

We used title and abstract field searches with relevant synonyms for the domain, 

being patients with non-apnoeic snoring, and for the determinant, being MRA. The 

search yielded 499 records. After selection based on relevance and validity, two 

articles remained for answering our clinical question. We pooled the data for the 

level of snoring. MRA as compared to placebo resulted in a reduction of snoring 

loudness in 38% of patients with non-apnoeic snoring, and in an improvement of 

sleep disturbance in 54% of the partners. No effect on quality of life and daytime 

sleepiness of the partner was found. Furthermore, evidence for sustained long term 

effects and complete recovery is lacking. 
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Clinical case

A 45-year old man visits your clinic with a history of snoring, which recently 

worsened so much that he sleeps separate from his wife. An earlier performed 

nocturnal polysomnography revealed an apnoea-hypopnoea index of 6, ruling out 

obstructive sleep apnoea-hypopnoea syndrome (OSAHS). Dietary measures because 

of his Body Mass Index (BMI) of 28 had not resulted in a significant decrease of his 

snoring. Sleep endoscopy showed a collapse of the lateral pharyngeal wall, and some 

obstruction on the level of the tongue base, which decreased when the mandible 

was protruded. Additional pulmonary and neurological examination revealed no 

further abnormalities. Based on the endoscopic results you suggest the fitting of 

a mandibular repositioning appliance (MRA). However, because there is no health 

insurance company reimbursement for such a device, the patient asks you about the 

probability that his snoring will either disappear or decrease to an acceptable level. 

Searching for evidence

We formulated the following clinical question: What is the effect of a mandibular 

repositioning appliance on the snoring loudness, partners sleep disturbance and 

quality of life in patients with non-apnoeic snoring? We designed a search filter using 

relevant MeSH and title and abstract synonyms for the domain, being patients with 

non-apnoeic snoring, and for the determinant, being MRA (Table 1). We retrieved 

relevant publications in Embase, Pubmed, Cinahl, CENTRAL and Web of Science using 

search terms in title and abstract fields. Title and abstracts of all retrieved records 

were screened for relevance of domain, determinant, and outcome. Included were 

studies reporting on the effects of MRA for complaints of snoring. Exclusion criteria 

were: systematic reviews, animal studies, articles not in English, German, Spanish 

or Italian, articles describing patients with obstructive sleep apnoea syndrome, 

neurological or pulmonary abnormalities and articles describing primary surgery as 

determinant. After appraisal of their quality of methods and reporting, the absolute 

risks were extracted from the selected studies.
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Table 1: Search strategy

Database Search (29-04-2010) Hits
Pubmed (Snoring[tiab] OR snore[tiab] OR snort[tiab] OR snuffle[tiab] 

OR wheeze[tiab] OR buzz[tiab] OR ((breathing[tiab] OR 
respiratory[tiab) AND (sound[tiab] OR sounds[tiab)) OR “sleep 
disordered breathing”[tiab]) AND (((Mandibular[tiab] AND 
(reposition[tiab] OR repositioning[tiab] OR advancement[tiab] 
OR advancing[tiab] OR protrusion[tiab] OR protruding[tiab] 
OR advancing[tiab])) OR oral[tiab] OR intra-oral[tiab] OR 
intraoral[tiab] OR prosthetic[tiab] OR snore[tiab] OR dental[tiab]) 
AND (splint[tiab] OR appliance[tiab] OR appliances[tiab] OR 
prosthesis[tiab] OR device[tiab]) OR MRS[tiab] OR MRA[tiab] OR 
MAS[tiab] OR MAA[tiab] OR silensor[tiab] OR silencer[tiab] OR 
“snore guard”[tiab] OR klearway[tiab] OR “Thornton Adjustable 
Positioner”[tiab] OR MAD[tiab])

299

CENTRAL See Pubmed 78
Embase See Pubmed 202
Cinahl See Pubmed 42
Web of Science See Pubmed 209

Results

Of the 829 studies retrieved, 499 were unique records (Figure 1). Upon screening of 

title and abstract and full text 10 publications were considered potentially relevant 

for answering our question. The results of the subsequent appraisal of the quality 

of methods and reporting by two independent authors is shown in Table 21-10. 

Four studies concerned randomised trials and six studies were case series1 2 5 7 9 10. 

Data were extracted from the 4 randomised controlled trials3 4 6 8. The randomised 

controlled trials comparing different intra-oral devices and MRA with CPAP did not 

provide direct evidence to answer our question and could therefore be excluded6 8. 
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Figure 1: Flowchart 

Two randomised cross-over trials provided the best available evidence3 4. They 

compared MRA with placebo and both used reduction of subjective snoring loudness 

on a 5 point scale and the Epworth Sleepiness Scale as outcomes. Both defined a 

reduction of snoring loudness as an improvement of 2 points on this 5 point severity 

scale. This allowed us to pool their results in a meta-analysis. The pooled risk 

difference (RD) for reduced snoring loudness after 4-6 weeks favoured MRA and was 

38% (95%CI: 20%, 57%) which corresponds with a number needed to treat (NNT) 

of 3 (Figure 2). Cooke et al. reported that with MRA 68% (95% CI 49%-88%) of the 

partners reported a clinical important reduction of sleep disturbance, compared to 

14% (95% CI 0%-28%) with placebo; hence a RD of 54% (95% CI 26%-74%), and a 

NNT of 2 (Figure 3)3. They also showed a statistically not significant RD of 18% (95% 

CI -11%-44%) for reduced daytime sleepiness of partners; 63% of the partners (95% 

CI 44%-84%) with MRA and 45% of the partners (95% CI 25%-66%) with placebo 

reported a reduction of daytime sleepiness (Figure 3).
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Table 2: critical appraisal 

Study characteristics Relevance Validity
study N Follow-up DO DE OU RA BL ST CD

Cooke 2005 3 RCOT 27 12 weeks       

Johnston 2001 4 RCOT 28 12 weeks       

Marklund 1996 6 RCT 15 4 years       

Robertson 2008 8 RCOT 20 3 years       

Vandervreken 2004 10 CS 20 6 months       

Smith 2004 9 CS 35 1 month       

Cameron 1998 2 CS 16 4 weeks       

Abo-khatwa 2008 1 CS 15 4-6 weeks       

Mahl 2007 5 CS 10 ?       

Minhas 2001 7 CS 30 22 months       

N	=	 Number	of	patients
DO = Domain;	included	patients	with	habitual	snoring	without	OSAS
DE = Determinant;	mandibular	repositioning	appliance
OU = Outcome;	endpoint	was	improvement	of	sleeping	disturbance	of	the	partner
RA = Randomization;	patients	were	correctly	randomized	
BL = Blinding;	patients	and	investigators	were	blinded	for	the	therapy
ST = Standardisation	of	treatment;	the	treatment	protocol	was	the	same	in	all	included	patients
CD = Complete	data;	the	percentage	of	missing	data	does	not	exceed	20%
RCOT= Randomized cross-over trial
RCT = Randomized controlled trial
CS = Case series
 Satisfactory
 Not	satisfactory
? Insufficient	information

Both RCT’s also reported on the Epworth Sleepiness Scale, but the reported data 

did not allow pooling. The average improvement on the ESS of the patients after 5 

weeks is too small to be considered as clinically important: 2.7 with MRA and 0.4 

with placebo, respectively. 

Cooke et al. reported no statistical significant difference regarding quality of life of the 

patients (SF-36)3. Quality of life data of the partners were not reported. Furthermore, 

they reported side effects, such as muscular discomfort (26% in the MRA versus 13% 

in the placebo group), temporomandibular joint discomfort (22% in the MRA versus 

9% in the placebo group), abnormal bite on waking (17% in the MRA versus 9% in the 

placebo group) and a dry mouth (70% in the MRA and 52% in the placebo group). 
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Figure 2: MRA for non-apnoeic snoring: effect as proportion with reduced snoring loudness (at 
least 2 of 5 points improvement on severity scale)
Meta-analysis of studies of Cooke et al. and Johnston et al 3 4.

Figure 3: MRA for non-apnoeic snoring: effect as proportion improved (Cooke et al.) 3. 

Translating	evidence	into	practice

The evidence of the effect of MRA on patients with non-apnoeic snoring as compared 

to a placebo suggests improvements of 38% (NNT=3) and 54% (NNT=2) regarding a 

reduction in snoring loudness and partners sleep disturbance, respectively. Whether 

these effects sustain at long term is, however, not reported. Data on the quality of 

life of partners and the number of partners reporting a total disappearance of the 

snoring are not available. 
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Since we were interested in patients without OSAHS, we excluded all studies reporting 

on patients with OSAHS or sleep disordered breathing, which is represented by the 

reported relatively low ESS scores of the reported patients. Therefore, substantial 

improvement of the ESS and quality of life scores of the patients were not to be 

expected. Moreover, our results are not applicable to patients with OSAHS. 

Some aspects of the studies need further consideration. First, the aim of this EBCR 

was to evaluate the effects according to the patient’s partner. Many studies report 

on objective measurements of the level of snoring noise and the apnoea-hypopnoea 

index (AHI). The partner’s evaluation of complaints may not be connected directly 

to such objective effect measurement of snoring. Second, the mean BMI score of 

the patients reported in the two pooled randomised trials was 27.5. BMI is likely to 

increase the likelihood of snoring but may also have an impact on the effect of MRA. 

However, data to distinguish their independent effect of BMI on snoring are currently 

not available. Third, when patients suffer from snoring which is not reduced after 

mandibular advancement during sleep endoscopy, MRA is less likely to be effective11. 

Therefore Cooke et al excluded such patients3. Remarkably Cooke et al. reported 

similar effects of MRA as Johnston et al. who did not exclude such patients4. 

Answer	to	our	question

We informed our patient that the evidence regarding the effect of MRA on the level 

of snoring loudness and sleep disturbance of the partners of patients who suffer 

from non-apnoeic snoring suggest that 7 out of 10 partners will notice a reduction of 

complaints from heavy to moderate or from moderate to very mild. We also inform 

our patient that no data were found regarding complete recovery or long term effects. 



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

Chapter 5

76

Reference List

1   Abo-Khatwa MM, Osman EZ, Hill PD et al. Objective evaluation of tongue base snoring after the 

use of an oral appliance: a prospective case series. Clin Otolaryngol 2008 Dec;33(6):592-5.

2   Cameron DA, Lyons MF, Fox DL et al. Pilot study of a semi-flexible intra-oral appliance for the 

control of snoring. Br Dent J 1998 Sep 26;185(6):304-7.

3   Cooke ME, Battagel JM. A thermoplastic mandibular advancement device for the management 

of non-apnoeic snoring: a randomized controlled trial. European journal of orthodontics 

2006;28:327-38.

4   Johnston CD, Gleadhill IC, Cinnamond MJ et al. Oral appliances for the management of severe 

snoring: a randomized controlled trial. European journal of orthodontics 2001;23:127-34.

5   Mahl N, Schuff S, Mattheis S et al. The effectiveness of an individual mandibular advancement 

splint (MAS) in subjects with obstructive tongue-base-snoring. Laryngorhinootologie 2007 

Jun;86(6):421-5.

6   Marklund M, Franklin KA. Dental appliances in the treatment of snoring. A comparison between 

an activator, a soft-palate lifter, and a mouth-shield. Swedish dental journal 1996;20:183-8.

7   Minhas SS, Dutt SN, Deakin P et al. Mandibular advancement prosthesis: first-line alternative to 

surgery in snoring. J Laryngol Otol 2001 Jul;115(7):548-51.

8   Robertson S, Murray M, Young D et al. A randomized crossover trial of conservative snoring 

treatments: mandibular repositioning splint and nasal CPAP. Otolaryngology head and neck 

surgery 2008;138:283-8.

9   Smith AM, Battagel JM. Non-apneic snoring and the orthodontist: the effectiveness of mandibular 

advancement splints. J Orthod 2004 Jun;31(2):115-23.

10   Vanderveken OM, Boudewyns AN, Braem MJ et al. Pilot Study of a Novel Mandibular Advancement 

Device for the Control of Snoring. Acta Oto-Laryngologica 2004 Jun;124(5):628-33.

11   Johal A, Hector MP, Battagel JM et al. Impact of sleep nasendoscopy on the outcome of 

mandibular advancement splint therapy in subjects with sleep-related breathing disorders. 

Journal of Laryngology & Otology 2007 Jul;121(7):668-75.



Chapter 6

Evidence based case report:

Salvage	laryngectomy	after	primary	radiotherapy:	

what	are	prognostic	factors	for	the	development	of	

pharyngocutaneous	fistulae?	

Mark CJ Aarts1 

Maroeska M Rovers1,2 

Cai Grau3 

Wilko Grolman1,4 

Geert JMG van der Heijden2

1) Department of Otorhinolaryngology, University Medical Centre Utrecht, The Netherlands

2) Julius Centre for Health Sciences and Primary Care, Utrecht, The Netherlands

3) Department of Oncology, Aarhus University Hospital, Denmark

4) Rudolf Magnus Institute of Neuroscience, Utrecht, The Netherlands

Otolaryngol	Head	Neck	Surg.	2011	Jan;144(1):5-9.



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

Chapter 6

78



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

EBCR, prognostic factors for fistulae after salvage laryngectomy

79

6

Abstract

In this evidence based case report we addressed the clinical question: which factors 

predict the occurrence of a pharyngocutaneous fistula after total laryngectomy in 

patients that already were treated with radiotherapy for a squamous cell carcinoma of 

the larynx? We searched for relevant synonyms for the domain, being patients earlier 

treated with radiotherapy for a squamous cell carcinoma of the larynx and having a 

recurrence for which a salvage total laryngectomy is necessary, with the outcome 

being the development of a post-operative pharyngocutaneous fistula. We searched 

for relevant publications in Embase, Pubmed and Web of Science using search terms 

in title and abstract fields. The search yielded 1764 records, of which three were 

relevant and valid for our clinical question. Our results show that the absolute risk 

of a pharyngocutaneous fistula after total laryngectomy in patients earlier treated 

with radiotherapy for a squamous cell carcinoma of the larynx mainly depends on 

characteristics and site of the primary tumour. In patients who have a primary glottic 

laryngeal T1 or T2 tumour the absolute risk of developing a fistula is 11% (95% CI 

6; 15%), whereas the risk of developing a fistula in patients with a T3 or T4 extra 

laryngeal tumour is 35% (95% CI 25; 46%). Other patient and surgical characteristics 

can however not be ruled out as important prognostic factors since many of them 

have to date not been studied, e.g. diabetes mellitus, alcohol consumption, smoking, 

suture materials and surgical technique used. 
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Clinical case

A 54 year old male who has been treated with 35 doses of 2 Gray during 7 weeks 

for a T3NOMO squamous cell carcinoma of the right vocal cord 6 months ago, 

recently underwent a biopsy because he was suspected to have a recurrence. The 

patient is known with non insulin dependent diabetes mellitus and hypertension. 

Currently, he smokes 10 cigarettes per day, but that was 25 cigarettes per day before 

he was diagnosed with laryngeal cancer. He consumes about four beers per day. The 

histopathological examination showed a residual tumour and after discussion in the 

multidisciplinary oncology board we recommended salvage surgery by means of a 

total laryngectomy. We discussed potential complications, with our patient such as a 

pharyngocutaneous fistula, which is likely to increase the time for recovery and length 

of hospital stay. The patient asked about his risk of a fistula. We know that earlier 

meta-analysis has shown that pre-operative radiotherapy considerably increases the 

risk of post-operative wound complications with a relative risk of 2.281. Since our 

patient has been irradiated before we want to know if other potential risk factors 

are of importance. So we searched the literature for available evidence whether 

the risk of a pharyngocutaneous fistula depends from, for example, age, gender, 

tumour stage, smoking status, diabetes mellitus, alcohol consumption, radiotherapy 

protocol, suture materials and surgical technique. 

 

Searching for evidence

We first formulated a prognostic clinical question: which factors predict the 

occurrence of a pharyngocutaneous fistula after total laryngectomy in patients that 

already were treated with radiotherapy for a squamous cell carcinoma of the larynx? 

We designed a search filter using relevant synonyms for the domain, being patients 

earlier treated with radiotherapy for a squamous cell carcinoma of the larynx and 

having a recurrence for which a salvage total laryngectomy is necessary, with the 

outcome being the development of a post-operative pharyngocutaneous fistula. We 
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searched for relevant publications in Embase, Pubmed and Web of Science using 

search terms for salvage laryngectomy, squamous cell carcinoma, radiotherapy, 

recurrence and pharyngocutaneous fistula and all possible synonyms in title and 

abstract fields. We finalised our search by tracking citations of selected relevant 

papers for missing publications. Our search yielded 936 articles in Pubmed, 803 

publications in Embase, and 1140 records in Web of Science (Table 1). After removing 

the retrieved duplicates there were 1764 records left which were screened on title 

and abstract. The following inclusion criteria were used: patients who had received 

radiotherapy for a squamous cell carcinoma of the larynx and who suffered from 

a recurrence for which a salvage total laryngectomy was performed. The following 

studies were excluded: systematic reviews, animal studies, studies reporting on 

radiotherapy as possible prognostic factor, studies reporting on prognostic factors 

following other oncological procedures than total laryngectomy, studies reporting on 

patients earlier treated with chemoradiotherapy and studies with other languages 

than English, French, German, Italian or Spanish. After title and abstract screening 15 

articles remained for full text screening (Figure 1)2-16. We studied the full-text of these 

selected publications in detail for relevance in terms of domain, determinants and 

outcomes. As a result of this, 12 publications eventually did not match our inclusion 

criteria and were excluded. The quality of methods and reporting of results of the 

remaining 3 articles were critically appraised by two authors in a separate manner, 

using the criteria shown in Table 214-16. The 3 studies satisfied all our validity criteria. 

The original raw data of Grau et al. were re-analysed in order to calculate absolute 

risks of the separate and combined risk factors, which were not published before. 
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Table 1: Search strategy

Database Search Hits
Pubmed ((((Laryngectomy[tiab] OR (salvage[tiab] AND surgery[tiab]) 

OR (larynx[tiab] AND extirpation[tiab]) OR (salvage[tiab] 
AND therapy[tiab]) AND (squamous[tiab] AND cell[tiab] 
AND carcinoma[tiab]) OR tumour[tiab] OR neoplasm[tiab] 
OR cancer[tiab] OR tumor[tiab]) AND recurrence[tiab] OR 
recurrent[tiab] OR relaps[tiab] OR relapse[tiab] OR ((post[tiab] OR 
prior[tiab]) AND (radiotherapy[tiab] OR irradiation[tiab]))) AND 
radiotherapy[tiab] OR radiation[tiab] OR irradiation[tiab]) AND 
Prognos*[tiab] OR cohort[tiab] OR (follow[tiab] AND up[tiab] AND 
studies[tiab]) OR complication[tiab] OR complications[tiab] OR 
fistula[tiab] OR fistulae[tiab] OR dehiscence[tiab] OR defect[tiab] 
OR pharyngocutaneous[tiab] OR cutaneus[tiab]) 

936

Embase See Pubmed 803
Web of Science See Pubmed 1140

Figure 1: Flow chart



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

EBCR, prognostic factors for fistulae after salvage laryngectomy

83

6

Table 2: Critical Appraisal

Study characteristics Relevance Validity
study N DO DE OU ST CD

Dirven 2009 15 RC 38     

Grau 2003 14 PC 415     

Spriano 1989 16 RC 79     

Wakisaka 2008 2 PC 63   

Saki 2008 3 RC 146   

Qureshi 2005 4 PC 143   

Dequanter 2004 5 RC 75   ?
Agra 2003 6 RC 124   

Aguilar 2001 7 RC 183   

Lavertu 1998 8 RC 100   

Tomkinson 1996 9 RC 50   

Mc Combe 1993 10 RC 357   

Mendelsohn 1985 11 RC 100   

Vd Bogaert 1984 12 RC 60   

Robbins 1972 13 RC 22   

DO Domain;	included	patients	undergo	a	salvage	total	laryngectomy	for	a	residual	
laryngeal carcinoma

DE Determinant;	possible	prognostic	factors	for	a	fistula	were	clearly	described
OU Outcome;	endpoint	was	fistula
CD Complete	data;	the	percentage	of	missing	data	does	not	exceed	20%
ST Standardisation	of	treatment;	the	treatment	protocol	was	the	same	in	all	included	

patients
RC Retrospective	cohort
PC Prospective	cohort
 Satisfactory
 Not	satisfactory
? Insufficient	information

Results

All 3 remaining studies reported on possible risk factors for the occurrence of a fistula 

after salvage total laryngectomy. Dirven et al. showed that patients who also received 

a neck dissection or flap reconstruction had an increased risk of a pharyngocutaneous 

fistula15. Spriano et al reported on 60 patients treated for a recurrence of a laryngeal 

carcinoma during 24 years and studied the following prognostic factors of a 

pharyngocutaneous fistula: surgery within 6 months after radiotherapy, radiotherapy 
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on positive lymph nodes, the performance of a neck dissection, level of haemoglobin 

and albumin and blood transfusion16. 

Grau et al. performed a prospective cohort study during 10 years on prognostic 

risk factors of a pharyngocutaneous fistula in patients who have undergone a 

total laryngectomy after recurrence of a laryngeal or pharyngeal carcinoma after 

earlier radiotherapy. Advanced primary tumour (T3 or T4), extra laryngeal tumour 

site, age below 63 years, tumour positive lymph nodes, resection of hyoid bone, 

radiation dose of more than 66 gray, radiation field size of more than 49 cm2 and 

surgery within 6 months after radiotherapy were identified as potential prognostic 

factors for developing a fistula (Table 3)14. Additional multivariate logistic regression 

analysis, however, showed that only initial tumour stage and tumour site remained 

as independent prognostic factors of a pharyngocutaneous fistula. The reported 

odds ratio (OR) for tumour stage was 2.08 (95% confidence interval (CI) 1.26-3.45) of 

tumour stage T3-4 in comparison to T1-2 for developing a fistula. The OR for tumour 

site was 2.08 (95% CI 1.25-3.45) of non-glottic tumours in comparison to glottic 

tumours. 

Using the original raw data, which were provided by the authors, we were able to 

calculate independent absolute risks for the occurrence of a pharyngocutaneous 

fistula for either one or a combination of both prognostic factors. Table 4 shows that 

in patients who have a primary glottic laryngeal T1 or T2 tumour the absolute risk of 

developing a pharyngocutaneous fistula is 11% (95% CI 6; 15%), whereas the risk of 

developing a fistula in patients with a T3 or T4 extra laryngeal tumour is 35% (95% 

CI 25; 46%). 
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Table 3: Patient and disease characteristics and their absolute (univariate) risk (with confidence 
intervals) of a fistula 

Prognostic factors Univariate analysis
Grau et al. 14 Dirven et al. 15

Advanced primary tumour (T3 or T4) 26%	(95%CI	19	;	32)
Extra	laryngeal	tumour	site 24%	(95%CI	19	;	30)
Patient	younger	than	the	age	of	63	 23%	(95%CI	18	;	29)
Tumor	positive	lymph	nodes	 29%	(95%CI	17	;	40)
Resection	of	hyoid	bone 24%	(95%CI	18	;	30)
Radiation	dose	>	66	gray 24%	(95%CI	19	;	30)
Field size > 49 cm2 22%	(95%CI	17	;	26)
Salvage	surgery	<	6	months	after	radiotherapy 22%	(95%CI	14	;	29)
Neck	dissection	performed 39%	(95%CI	21	;	57)
Flap	reconstruction 25%	(95%CI	13	;	37)

Table 4: Multivariate prognostic factors and absolute risks at 10 year follow-up (with confidence 
intervals) of a fistula based on the data of Grau et al.

Prognostic factors Multivariate analysis
Grau et al. 14

T1 or T2 tumour and laryngeal tumor site 11%	(95%CI	6	;	15)
T3 or T4 tumour and laryngeal tumor site 20%	(95%CI	11	;	29)
T1	or	T2	tumour	and	extra	laryngeal	tumor	site 21%	(95%CI	13	;	29)
T3	or	T4	tumour	and	extra	laryngeal	tumor	site 35%	(95%CI	25	;	46)

Translating	evidence	into	practice

Our results show that the absolute risk of a pharyngocutaneous fistula after total 

laryngectomy in patients earlier treated with radiotherapy for a squamous cell 

carcinoma of the larynx mainly depends on characteristics and site of the primary 

tumour. The risk of a fistula is 3 times higher in patients with a glottic T3 or T4 extra 

laryngeal tumour as compared to patients with a primary glottic laryngeal T1 or 

T2 tumour (35 versus 11%, respectively). This implies that one out of every three 

patients with a T3 or T4 extra laryngeal tumour develops a fistula. 
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During the last decades radiotherapy has become the main primary treatment 

modality for patients with a small to moderate squamous cell laryngeal carcinoma. 

When salvage surgery is performed after earlier radiotherapy, it should be considered 

that patients have an increased risk of developing a pharyngocutaneous fistula post-

operatively. The next clinically interesting challenge therefore is to identify other 

possible prognostic factors for the occurrence of fistulae in patients who have been 

irradiated before, which we aimed with this evidence-based case report. 

All studies included in this paper reported on tumour specific risk factors increasing 

the risk of a fistula. Other patient and surgical characteristics can however not be 

ruled out as important prognostic factors since many of them have to date not been 

studied, e.g. diabetes mellitus, alcohol consumption, smoking, suture materials and 

surgical technique used. Moreover, a multivariate prediction rule for fistula risk has not 

been derived. Therefore further studies investigating the other potentially relevant 

factors using such a multivariate approach are needed before final conclusions can 

be drawn.

All the included studies use absolute risks to report on their longitudinal prognostic 

data. In general absolute risks are preferable above odds-ratios when interpreting 

clinical data. Although Grau et al. reported a multivariate analysis they presented the 

outcomes as odds. To facilitate a translation of these data to clinical practice, we used 

their data to re-calculate the absolute risks.

The included studies failed to report sufficient information about the initial 

radiotherapy protocol, so we could not judge whether all patients had indeed 

undergone the same intervention. So we obtained additional information from 

the authors, from which it appeared that the initial radiotherapy protocols were 

quite similar. It should be noted that in a multivariate approach to constructing a 

prediction model for fistula risk, the features of the initial radiotherapy should also 

be considered.

In conclusion: the absolute risk of developing a pharyngocutaneous fistula after 

total laryngectomy in patients earlier treated with radiotherapy for a squamous cell 

carcinoma of the larynx can rise to 35% in certain cases. Since salvage surgery is 
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the only remaining treatment option for these patients, a benefit-harm analysis is 

difficult to make. Hence the data reported in this EBCR will not result in a change of 

therapy management, but the relatively high risk of fistula and the effect on quality 

of life and cost analysis in certain patients have to be taken into account when salvage 

surgery is considered, and should be discussed with patients. 

Answer	to	our	patient

We told our patient that we can only partly answer his question. 

We informed him that there is sufficient evidence that original high tumour stage and 

extra laryngeal tumour site are independent prognostic factors for the occurrence of 

a pharyngocutaneous fistula in patients who have been treated with radiotherapy 

before. Since our patient originally had a T3 tumour in a glottic region according 

to our current knowledge he seems to have a risk of 20% of developing a fistula. 

We however were unable to appropriately inform our patient about the impact of 

other potentially important prognostic factors such as diabetes mellitus, alcohol 

consumption and smoking due to lack of adequate data from research. 
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Abstract

To analyse whether the Mallampati score is reliable as a simple diagnostic test for 

predicting obstructive sleep apnoea-hypopnoea syndrome (OSAHS).

A literature search was performed using Pubmed, Embase, Scopus, Cochrane and 

Cinahl. Studies were ranked by their relevance and validity in a critical appraisal 

table. Positive and negative predictive values were obtained or recalculated from the 

selected articles. A comparison was made for subgroups of the Mallampati score.

Eight relevant articles met our inclusion criteria. Three studies reported predictive 

values for Mallampati score 3 to 4. Our results show that the prevalence (or prior 

probability) of OSAHS in these three studies was 58% (95% CI: 50 ; 67), 76% (95% 

CI: 72 ; 79) and 82% (95% CI: 80 ; 84), respectively. With a Mallampati score 1 to 2 

the risk of OSAHS decreases to 45% (95%CI: 33 ; 58), 74% (95%CI: 70 ; 78) and 81% 

(95%CI: 77 ; 86), respectively. With a Mallampati score 3 to 4 the risk of OSAHS is 

69% (95%CI: 59 ; 80), 82% (95%CI: 74 ; 89) and 82% (95%CI: 79 ; 85), respectively. 

The differences between the prior and the posterior probabilities are rather small 

and do not reach statistical significance. There is no evidence to maintain that the 

Mallampati score has added value for ruling in or ruling out a diagnosis of OSAHS in 

patients suspected of having OSAHS. Current clinical guidelines on the diagnosis of 

OSAHS should be revised accordingly.
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Introduction

Obstructive sleep apnoea-hypopnoea syndrome (OSAHS) is a common disorder in 

the general population with an estimated prevalence of 4% in men and 2% in women 

between 30 and 60 years of age1. It is associated with partial or complete pharyngeal 

obstruction. The reference test for diagnosing OSAHS is night time polysomnography2.

An apnoea-hypopnoea-index (AHI) of 5 or more apnoeas per hour confirms the 

presence of OSAHS2. The Mallampati test was originally designed to predict a difficult 

intubation. It is also considered to be predictive for diagnosing OSAHS2.

Some guidelines for management of OSAHS mention that macroglossia is a 

predisposing factor2-5. Guidelines of the Dutch CBO and the American Academy of 

Sleep Medicine both recommend assessing the Mallampati score in the diagnostic 

process, since a score of 3 or 4 enlarges the risk of having OSAHS6. This information 

is based on studies of Nuckton et al. and Friedman et al.7 8. We aimed to evaluate 

whether the Mallampati score is of diagnostic value in patients suspected of having 

OSAHS.

Clinical	question

What is the diagnostic value of the Mallampati score in patients suspected of having 

OSAHS? That is, given the prior probability (or prevalence) of OSAHS, does the risk of 

OSAHS change with a positive or negative Mallampati score?

Searching for evidence

Search strategy and selection - A literature search was performed using Pubmed, 

Embase, Scopus, Cinahl and Cochrane. We combined Mallampati or its synonyms 

as determinant, and OSAHS or its synonyms as outcome in our search (Appendix	

A). All OSAHS synonyms could be reduced to the MESH-term “apnea”, for our other 

search terms no appropriate MESH-terms were available. Many similar articles were 

retrieved from different bibliographic platforms. The selection of studies is based on 

full consensus of two authors who applied the inclusion and exclusion criteria (Figure 

1) during screening of titles and abstracts. A related articles search in Pubmed and 
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cross reference checking was used to retrieve relevant articles missed and to identify 

additional useful search terms. 

Figure 1: Flow chart on selection of studies on the diagnostic value of the Mallampati score in 
patients suspected of having OSAHS

Critical appraisal - Five authors independently appraised the relevance and validity of 

the selected articles. Discordant judgements were resolved by consensus discussion. 

Studies were ranked by their relevance and validity (Table 1).

Data extraction - The prevalence (or prior probability), the positive and negative 

predictive values of OSAHS and their corresponding confidence intervals were 

obtained or recalculated from the selected articles. For this we used OpenEpi v2.3.19. 

When the prevalence and predictive values were not reported, we assessed other 

outcomes (likelihood ratio, odds ratio, relative risks and correlations). Only predictive 

values were further analysed. The positive posterior probability is defined as the 

risk on OSAHS with a Mallampati score 3 to 4; the negative predictive probability is 

defined as the risk on OSAHS with a Mallampati score 1 to 2.
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Table 1: Characteristics of studies on the diagnostic value of the Mallampati score in patients 
suspected of having OSAHS

First author n Missing 
data (%)

Assessment 
Mallampati

Limit OSAHS 
in AHI

Determinant

Nuckton	7 137 ND Tongue protruded 5 Mallampati	3	to	4
Mallampati	4

Ramachandran 9 511 ND Tongue protruded 5 Mallampati	3	to	4
Hukins 15 953 ND Tongue protruded 5 Mallampati	3	to	4

Mallampati	4
Dahlqvist 10 801 9.5 Tongue protruded 15 Mallampati	3	to	4
Lam 13 239 ND Tongue protruded 5 Mean	Mallampati
Liistro 14 202 ND Tongue protruded 15 Mallampati	3	to	4
Tsai 11 75 ND No	protrusion 10 Mean Sampsoon-

Young 1-4
Herzog 12 131 16 No	protrusion 5 Mean	Mallampati
Abbreviations:	n	=	number	of	patients;	ND	=	Not	described;	AHI	=	Apnoea-Hypopnoea	
Index
The	following	subject	areas	were	not	distinguishing	between	study	populations:	
Domain: Subjects suspected of having OSAHS 
Design:	Cross-sectional
Work-up	bias:	Reference	test	was	not	performed	based	on	Mallampati	outcome
Reference test: Polysomnography was used as reference test 
Standardisation:	Mallampati	was	standardised	and	can	be	replicated	(not	specified	for	
Ramachandran and Herzog). 

There	is	a	discrepancy	between	the	results	described	in	the	text	by	Hukins	and	
recalculated values from the tables. The tables represent the accurate data.

Results

Selection - We retrieved 395 unique article titles related to our clinical question. After 

applying inclusion and exclusion criteria, we selected 17 relevant articles. Neither 

with the related articles search in Pubmed nor with the cross reference checking 

were additional relevant titles or search terms found. After screening the full-text of 

the 17 articles only 8 articles met our inclusion criteria7 10-16.
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Determinant - Mallampati scores were determined in patients suspected of having 

OSAHS. In 2 of the selected papers the average Mallampati score was used while in 6 

papers the Mallampati scores were categorised and contrasted (Table 1). Four of the 

8 papers reported predictive values or data that could be used to recalculate these7 

10 11 16.

Outcome – The criterion standard for diagnosing OSAHS is polysomnography (PSG). 

Nuckton et al., Ramachandran et al. and Hukins et al. used an AHI of 5 or higher as 

cut-off point for the diagnosis of OSAHS while Dahlqvist et al. used an AHI of 15 or 

higher7 10 11 16.

Prevalences – We calculated the overall risk in all study populations to determine 

prior probabilities on having OSAHS, which was 58% (95% CI: 50 ; 67) for Nuckton 

et al., 76% (95% CI: 72 ; 79) for Ramachandran et al. and 82% (95% CI: 80 ; 84) for 

Hukins et al7 10 16. 

Predictive values - Nuckton et al. calculated a positive and negative posterior 

probability of Mallampati score 4 in predicting OSAHS, reporting values of 70% (95% 

CI: 42 ; 98%) and 57% (95% CI: 49 ; 66%), respectively. For Mallampati score 3 to 4 

these values were 69% (95 CI: 58 ; 79%) and 45% (95% CI: 33 ; 57%), respectively7. 

According to Ramachandran et al. positive and negative probabilities of Mallampati 

score 3 to 4 in predicting OSAHS were 82% (95% CI: 74 ; 89%) and 74% (95% CI: 70 ; 

78%), respectively10. Hukins et al. described positive and negative probabilities of 

Mallampati score 3 to 4 in predicting OSAHS of 82% (95% CI: 79 ; 85%) and 80% (95% 

CI: 76-85%)16. Dahlqvist et al. measured predictive values for an AHI of ≥ 15 with a 

positive predictive value (PPV) of 21% and a negative predictive value (NPV) of 66% 

in men and a PPV of 14% and a NPV of 82% in women11. 

In the other eligible papers, predictive values were not reported and could not be 

recalculated either. Liistro et al. found a significant association between Mallampati 

score 3 to 4 and the presence of OSAHS15. Four studies showed a higher risk of OSAHS 

with a higher predictor status, which Herzog et al. failed to show7 10 12-14.
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Discussion

We report the prior probability (prevalence) of having OSAHS ranging between 58 

and 81 percent. With a Mallampati score 3 to 4 the posterior probability of having 

OSAHS increased between 0% and 11%, while with a Mallampati score 1 to 2 it 

decreased between 1 and 13 percent. However, none of the reported differences 

between prevalence and posterior probabilities were statistically significantly (Table 

2). As shown in Figure 2 the differences in prior and posterior probabilities are 

negligible in studies with a high prevalence of OSAHS10 16. The largest effect of the 

Mallampati score was seen in where OSAHS has a low prevalence, i.e. when it is less 

common7. We consider our approach and results robust enough to conclude that 

there is no evidence that the Mallampati score has added value in diagnosing OSAHS.

Figure 2: Positive and negative predictive value of Mallampati score 3 to 4 compared to prior 
probabilities (prevalences) of having OSAHS. 
Diagonal indicates no added value of Mallampati score.













     


















 




R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

EBCR, no evidence for the diagnostic value of the Mallampati score

99

7

Ta
bl

e 
2:

 P
re

di
cti

ve
 v

al
ue

s 
of

 M
al

la
m

pa
ti 

sc
or

e 
3 

to
 4

 fo
r 

di
ag

no
si

ng
 O

SA
H

S.
 

Fi
rs

t 
au

th
or

 
Pr

io
r 

pr
ob

ab
ili

ty
 o

f O
SA

H
S

Ri
sk
	o
n	
O
SA

H
S	
if	
M
al
la
m
pa

ti
	=
	3
-4
	

Ri
sk
	o
n	
O
SA

H
S	
if	
M
al
la
m
pa

ti
	≠
	3
	-4

n	
/	
N

%
 (9

5%
CI

)
n	
/	
N

%
 (9

5%
CI

)
∆
	%

n	
/	
N

%
 (9

5%
CI

)
∆
	%

N
uc
kt
on

	7
80

 /
 1

37
58

 (5
0 

; 6
7)

52
 /

 7
5

69
 (5

9 
; 8

0)
+1

1
28

 /
 6

2
45

 (3
3 

; 5
8)

-1
3

Ra
m

ac
ha

nd
ra

n 
9  

38
7 

/ 
51

1
76

 (7
2 

; 7
9)

81
 /

 9
9

82
 (7

4 
; 8

9)
+6

30
6 

/ 
41

2
74

 (7
0 

; 7
8)

-1
H

uk
in

s 
15

78
1 

/ 
95

3
82

 (8
0 

; 8
4)

55
0 

/ 
66

8
82

 (7
9 

; 8
5)

0
23

1 
/ 

28
5

81
 (7

7 
; 8

6)
-1

O
SA

H
S 

= 
O
bs
tr
uc
ti
ve
	S
le
ep

	A
pn

oe
a-
H
yp

op
no

ea
	S
yn

dr
om

e
n 

= 
N
um

be
r	
of
	p
ati

en
ts
	w
it
h	
O
SA

H
S

N
	=
	

To
ta

l g
ro

up
∆
=	

D
iff
er
en

ce
	b
et
w
ee

n	
ri
sk
	a
nd

	p
ri
or
	p
ro
ba

bi
lit
y



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

Chapter 7

100

Our findings deserve some comments. First, despite their adequate design meeting 

our selection criteria, the studies of Herzog et al, Lam et al, Liistro et al. and Tsai et 

al. criteria could not be analysed, because prior probabilities and positive predictive 

values could not be recalculated from the published data12-15. Hence, a total of 647 

patients could not be included in this study. 

Second, Dahlqvist et al. used a cut-off point for AHI of 15 or higher11. Therefore their 

results do not satisfy to answer our clinical question. Moreover, this cut-off point may 

lead to an underestimation of the positive predictive value. Furthermore, Dahlqvist 

only described predictive values and did not provide sufficient data to perform 

recalculations. 

Third, the study by Nuckton et al. was the only to use both home monitoring and 

in-laboratory polysomnography as gold standards to diagnose OSAHS, whereas 

the other 2 studies used in-laboratory polysomnography only10 16. Although Collop 

mentioned that there is little difference between both tests under specific conditions, 

the lower prevalence in the population studied by Nuckton et al. might be explained 

by the use of home monitoring25. Fourth, the studies that reported predictive values 

of the Mallampati score, assessed the score with the tongue protruding. Hence, our 

conclusions and recommendations are based on studies assessing the Mallampati 

score with a protruded tongue. 

Translating	evidence	into	recommendations

Although guidelines of the Dutch CBO and the AASM state that the Mallampati 

score has additional value in the diagnosis of OSAHS, we show that the differences 

between the prior and the posterior probabilities are rather small and do not reach 

statistical significance2, 6. We conclude that there is no evidence that the Mallampati 

score has added value in diagnosing OSAHS. We therefore do not recommend that 

clinicians use the Mallampati score in diagnosing OSAHS. 

Notes	

SB, TDK, AHdH, ACdV and ABvP are medical master students. They contributed 

equally to this paper.



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

EBCR, no evidence for the diagnostic value of the Mallampati score

101

7

References

1. Young T, Palta M, Dempsey J et al. The Occurrence of Sleep-Disordered Breathing among Middle-

Aged Adults. N Engl J Med 1993; 328:1230-1235

2. Centraal Begeleidings Orgaan (CBO). Richtlijn ‘Diagnostiek en behandeling van het obstructieve 

slaapapneusyndroom bij volwassenen’, 2009. http://www.cbo.nl/Downloads/843/Richtlijn%20

OSAHS%20definitief%2009-02-2009.pdf, accessed 29-09-2010

3. Huizing EH, Snow GB. Keel-neus-oorheelkunde en hoofdhalschirurgie. Bohn Stafleu van Loghum, 

Houten 2007 p. 424

4. Scottish Intercollegiate Guidelines Network (SIGN). Management of Obstructive Sleep Apnoea/

Hypopnoea Syndrome in Adults: A national clinical guideline. http://www.sign.ac.uk. Accessed 

28-04-2011

5. Institute for Clinical Systems Improvement (ICSI). Diagnosis and Treatment of Obstructive Sleep 

Apnea in Adults. Sixth Ed. http://www.icsi.org. Published June 2008. Accessed 28-04-2011

6. Epstein LJ, Kristo D, Strollo PJ et al. Clinical guideline for the evaluation, management and long-

term care of obstructive sleep apnea in adults. J Clin Sleep Med 2009;5(3):263-276.

7. Nuckton TJ, Glidden DV, Browner WS et al. Physical Examination: Mallampati Score as an 

Independent Predictor of Obstructive Sleep Apnea. SLEEP 2006;29(7):903-908

8. Friedman M, Tanyeri H, La Rosa M et al. Clinical Predictors of Obstructive Sleep Apnea. 

Laryngoscope 199; 109(12):1901-1907

9. Dean AG, Sullivan KM, Soe MM. OpenEpi: Open Source Epidemiologic Statistics for Public Health, 

Version 2.3.1. http://www.openepi.com Updated Sept 19, 2010. Accessed 28-04-2011 

10. Ramachandran SK, Kheterpal S, Consens F et al. Derivation and Validation of a Simple Perioperative 

Sleep Apnea Prediction Score. Anesth Analg 2010;110:1007-1015

11. Dahlqvist J, Dahlqvist H, Marklund M et al. Physical findings in the upper airways related to 

obstructive sleep apnea in men and women. Acta Oto-Laryngologica 2007;127:623-630

12. Tsai WH, Remmers JE, Brant R et al. A Decision Rule for Diagnostic Testing in Obstructive Sleep 

Apnea. Am J Respir Crit Care Med 2003;167:1427-1432

13. Herzog M, Metz T, Schmidt A et al. The Prognostic Value of Simulated Snoring in Awake Patients 

With Suspected Sleep-Disordered Breathing: Introduction of a New Technique of Examination. 

SLEEP 2006;29(11):1456-1462

14. Lam B, Ip MSM, Tench E et al. Craniofacial profile in Asian and white subjects with obstructive 

sleep apnea. Thorax 2005;60:504-510

15. Liistro G, Rombaux Ph, Belge C et al. High Mallampati score and nasal obstruction are associated 

risk factors for obstructive sleep apnoea. Eur Respir J 2003;21:248-252



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

Chapter 7

102

16. Hukins C. Mallampati Class is not useful in the clinical assessment of sleep clinic patients. J Clin 

Sleep Med. 2010; 15;6(6):545-5399.

17. Davidson TM, Patel MR. Waist Circumference and Sleep Disordered Breathing. Laryngoscope 

2008. 118:339–347

18. Eikermann M, Garzon-Serrano J, Kwo J et al. Do Patients with Obstructive Sleep Apnea have an 

Increased Risk of Desaturation During Induction of Anesthesia for Weight Loss Surgery? Open 

Respir Med J 2010;4:58-62

19. Hiremath AS, Hillman DR, James AL et al. Relationship between difficult tracheal intubation and 

obstructive sleep apnoea. Br J Anaest 1998;80(5):606-611

20. Niijima K, Mizoue T, Kawashima M et al. Predisposing factors of sleep-disordered breathing in 

Japanese male workers. Journal of Occupational Health 2007;49(6):461-466.

21. Sharara AI, El Zahabi L, Maasri K et al. Persistent snoring under conscious sedation during 

colonoscopy is a predictor of obstructive sleep apnea. Gastrointest Endosc 2010; 71(7):1224-

1230

22. Thulesius HL, Thulesius HO, Jessen M. Pharyngometric Correlations with Obstructive Sleep Apnea 

Syndrome. Acta Otolaryngol 2004;124(10):1182-1186

23. Zonato AI, Bittencourt LR, Martinho FL et al. Association of systematic head and neck physical 

examination with severity of obstructive sleep apnea-hypopnea syndrome. Laryngoscope 2003; 

113(6):973-980

24. Zonato AI, Martinho FL, Bittencourt LR et al. Laryngoscope 2005;115(6):1030-1034

25. Collop NA. Home Sleep Testing: It Is Not About the Test. Chest. 2010;138(2):245-246



R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

EBCR, no evidence for the diagnostic value of the Mallampati score

103

7

Appendix	A:	Search strategies for PubMed, Embase, Scopus, Cinahl and Cochrane
Pubmed (search 22-01 to 2011)

#1 Search mallampati OR mallampati* OR malampati OR malampatti OR mallampatti OR 
malampati* OR malampatti* OR mallampatti* OR mmp OR ems OR Friedman OR (Samsoon 
AND Young) OR (Sampsoon AND Young) OR (High AND tongue) OR (Height AND of AND 
tongue) Field: Title/Abstract

#2 Search OSAHS OR (obstructive AND sleep AND apnea) OR (sleep AND apnea) OR sleepapnea 
OR apnea OR (obstructive AND sleep AND apneas) OR (obstructive AND sleep AND apneic) OR 
(obstructive AND sleep AND apnoe) OR (obstructive AND sleep AND apnoea) OR (obstructive 
AND sleep AND apnoeas) OR (obstructive AND sleep AND apnoeic) OR (obstructive AND sleep 
AND breathing AND disorder) OR (obstructive AND sleep AND disorder) OR (obstructive AND 
sleep AND disordered) OR (obstructive AND sleep AND disturbance) OR (obstructive AND 
sleep AND related) OR (obstructive AND sleep AND hypopnea) OR (obstructive AND sleep 
AND hypopneic) OR (obstructive AND sleep AND hypopnoe) OR (obstructive AND sleep AND 
hypopnoea) OR (obstructive AND sleep AND hypopnoeas) OR (obstructive AND sleep AND 
hypopnoeic) OR (obstructive AND snor*) OR osahs Field: Title/Abstract

#3 #1 AND #2

Embase (search 22-01 to 2011)
#1 mallampati:ab,ti OR mallampati*:ab,ti OR malampati:ab,ti OR malampatti:ab,ti 

OR mallampatti:ab,ti OR malampati*:ab,ti OR malampatti*:ab,ti OR mallampatti*:ab,ti 
OR mmp:ab,ti OR ems:ab,ti OR friedman:ab,ti OR (samsoon:ab,ti AND young:ab,ti) OR 
(sampsoon:ab,ti AND young:ab,ti) OR (high:ab,ti AND tongue:ab,ti) OR (height:ab,ti AND of:ab,ti 
AND tongue:ab,ti)

#2 OSAHS:ab,ti OR (obstructive:ab,ti AND sleep:ab,ti AND apnea:ab,ti) OR (sleep:ab,ti 
AND apnea:ab,ti) OR sleepapnea:ab,ti ORapnea:ab,ti OR (obstructive:ab,ti AND sleep:ab,ti 
AND apneas:ab,ti) OR (obstructive:ab,ti AND sleep:ab,ti AND apneic:ab,ti) OR (obstructive:ab,ti 
AND sleep:ab,ti AND apnoe:ab,ti) OR (obstructive:ab,ti AND sleep:ab,ti AND apnoea:ab,ti) OR 
(obstructive:ab,ti AND sleep:ab,ti AND apnoeas:ab,ti) OR (obstructive:ab,ti AND sleep:ab,ti 
AND apnoeic:ab,ti) OR (obstructive:ab,ti AND sleep:ab,ti AND breathing:ab,ti AND disorder:ab,ti) 
OR (obstructive:ab,ti AND sleep:ab,ti ANDdisorder:ab,ti) OR (obstructive:ab,ti AND sleep:ab,ti 
AND disordered:ab,ti) OR (obstructive:ab,ti AND sleep:ab,ti ANDdisturbance:ab,ti) OR 
(obstructive:ab,ti AND sleep:ab,ti AND related:ab,ti) OR (obstructive:ab,ti AND sleep:ab,ti 
ANDhypopnea:ab,ti) OR (obstructive:ab,ti AND sleep:ab,ti AND hypopneic:ab,ti) OR 
(obstructive:ab,ti AND sleep:ab,ti ANDhypopnoe:ab,ti) OR (obstructive:ab,ti AND sleep:ab,ti 
AND hypopnoea:ab,ti) OR (obstructive:ab,ti AND sleep:ab,ti ANDhypopnoeas:ab,ti) OR 
(obstructive:ab,ti AND sleep:ab,ti AND hypopnoeic:ab,ti) OR (obstructive:ab,ti AND snor*:ab,ti) 
ORosahs:ab,ti

#3 #1 AND #2

Scopus (search 22-01 to 2011)
#1 TITLE-AB-KEY(mallampati OR mallampati* OR malampati OR malampatti OR mallampatti OR 

malampati* OR malampatti* OR mallampatti* OR mmp OR ems OR Friedman OR (Samsoon AND 
Young) OR (Sampsoon AND Young) OR (High AND tongue) OR (Height AND of AND tongue))
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#2 TITLE-ABS-KEY(OSAHS OR (obstructive AND sleep AND apnea) OR (sleep AND apnea) OR 
sleepapnea OR apnea OR (obstructive AND sleep AND apneas) OR (obstructive AND sleep 
AND apneic) OR (obstructive AND sleep AND apnoe) OR (obstructive AND sleep AND apnoea) 
OR (obstructive AND sleep AND apnoeas) OR (obstructive AND sleep AND apnoeic) OR 
(obstructive AND sleep AND breathing AND disorder) OR (obstructive AND sleep AND disorder) 
OR (obstructive AND sleep AND disordered) OR (obstructive AND sleep AND disturbance) OR 
(obstructive AND sleep AND related) OR (obstructive AND sleep AND hypopnea) OR (obstructive 
AND sleep AND hypopneic) OR (obstructive AND sleep AND hypopnoe) OR (obstructive AND 
sleep AND hypopnoea) OR (obstructive AND sleep AND hypopnoeas) OR (obstructive AND sleep 
AND hypopnoeic) OR (obstructive AND snor*) OR osahs)

#3 #1 AND #2

Cinahl (search 22-01 to 2011)
#1 mallampati OR mallampati* OR malampati OR malampatti OR mallampatti OR malampati* OR 

malampatti* OR mallampatti* OR mmp OR ems OR Friedman OR (Samsoon AND Young) OR 
(Sampsoon AND Young) OR (High AND tongue) OR (Height AND of AND tongue) Field: Title/
Abstract

#2 OSAHS OR (obstructive AND sleep AND apnea) OR (sleep AND apnea) OR sleepapnea OR apnea 
OR (obstructive AND sleep AND apneas) OR (obstructive AND sleep AND apneic) OR (obstructive 
AND sleep AND apnoe) OR (obstructive AND sleep AND apnoea) OR (obstructive AND sleep 
AND apnoeas) OR (obstructive AND sleep AND apnoeic) OR (obstructive AND sleep AND 
breathing AND disorder) OR (obstructive AND sleep AND disorder) OR (obstructive AND sleep 
AND disordered) OR (obstructive AND sleep AND disturbance) OR (obstructive AND sleep AND 
related) OR (obstructive AND sleep AND hypopnea) OR (obstructive AND sleep AND hypopneic) 
OR (obstructive AND sleep AND hypopnoe) OR (obstructive AND sleep AND hypopnoea) OR 
(obstructive AND sleep AND hypopnoeas) OR (obstructive AND sleep AND hypopnoeic) OR 
(obstructive AND snor*) OR osahs Field: Title/Abstract

#3 #1 AND #2

Cochrane (search 22-01 to 2011)
#1 mallampati OR mallampati* OR malampati OR malampatti OR mallampatti OR malampati* OR 

malampatti* OR mallampatti* OR mmp OR ems OR Friedman OR (Samsoon AND Young) OR 
(Sampsoon AND Young) OR (High AND tongue) OR (Height AND of AND tongue) Field: Title/
Abstract

#2 OSAHS OR (obstructive AND sleep AND apnea) OR (sleep AND apnea) OR sleepapnea OR apnea 
OR (obstructive AND sleep AND apneas) OR (obstructive AND sleep AND apneic) OR (obstructive 
AND sleep AND apnoe) OR (obstructive AND sleep AND apnoea) OR (obstructive AND sleep 
AND apnoeas) OR (obstructive AND sleep AND apnoeic) OR (obstructive AND sleep AND 
breathing AND disorder) OR (obstructive AND sleep AND disorder) OR (obstructive AND sleep 
AND disordered) OR (obstructive AND sleep AND disturbance) OR (obstructive AND sleep AND 
related) OR (obstructive AND sleep AND hypopnea) OR (obstructive AND sleep AND hypopneic) 
OR (obstructive AND sleep AND hypopnoe) OR (obstructive AND sleep AND hypopnoea) OR 
(obstructive AND sleep AND hypopnoeas) OR (obstructive AND sleep AND hypopnoeic) OR 
(obstructive AND snor*) OR osahs Field: Title/Abstract

#3 #1 AND #2
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Background

Nowadays, clinicians and patients expect high quality of care according to latest 

findings of research, taking into account the needs and wishes of individual patients. 

Clinicians therefore need skills to retrieve and critically review information from 

research to identify, use and translate valid evidence into their practice1. This is in 

contrast to the approach used in the past, i.e. combining clinical experience and 

patho-physiological reasoning with expert opinion and tradition. However, can 

practitioners retrieve the best evidence, and subsequently use it in their decision 

making? Searching for relevant evidence that is of sufficient quality and applies to 

the individual patient is complicated by the tasks and time pressure at point of care. 

The focus of the EBM community has therefore shifted from persuading clinicians to 

practice according to the principles of EBM, to addressing how a busy clinician might 

be able to identify and apply best evidence at point of care2. 

One of the major instruments to facilitate this point of care is the introduction of 

evidence-based guidelines. Over the last decade many guideline organizations have 

been established, e.g. the National Institute for Health and Clinical Excellence (NICE) 

in the UK, the Agency for Healthcare Research & Quality (AHRQ) in the United States, 

the Institute for Healthcare Improvement (CBO) in the Netherlands, and the Scottish 

Intercollegiate Guideline Network (SIGN) in Scotland3-6. Subsequently, the number 

of available guidelines has increased tremendously, and validated methods, such as 

the AGREE instrument and the GRADE classification were developed to improve the 

quality and effectiveness of clinical practice guidelines7-11.

Limitations	of	guidelines

So far, several evidence-based guidelines have been developed within 

otorhinolaryngology12-17. These guidelines are based on explicit and transparent 

criteria including instructions for guideline work group composition, searching and 

appraising evidence, rating conclusions, grading recommendations and updating 
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guidelines8 9. The aim of these guidelines is to provide a comprehensive overview of 

diagnostic and therapeutic management options based on the most recent evidence. 

Such evidence-based guidelines have become powerful instruments in current 

healthcare, making patient care safer and more effective, and improving its quality18. 

However, potential limitations have also been reported. 

First, guidelines do either only focus on therapeutic clinical questions, i.e. they often 

fails to include pertinent prognostic questions from clinical practice. Some even mix 

up prognostic clinical questions with diagnostic or etiologic questions.

Second, recommendations in guidelines are often vague and absolute risks or 

predictive values are not reported. Lack of explicitness may on the one hand limit 

the applicability to individual patients, and on the other hand allows variability in 

diagnostic and therapeutic management options. Thereby more variation between 

doctors than between patients may be seen (Chapter 2). 

Third, many guidelines are not comprehensive. They include many primary clinical 

questions which may result in a huge volume with a large number of pages. This will 

impede their use as a quick reference guide for answering clinical questions at point 

of care. A limited number of focussed questions and an executive summary of the 

practice guidelines may help to overcome the above limitations.

Fourth, due to the long period of time needed to complete and publish guidelines 

they quickly run out of date; often new evidence that should be included is available 

before a guideline is published.

Fifth, guidelines on a similar topic may show dissimilarities regarding conclusions, 

levels of evidence, and citations used. We have shown that more recent guidelines do 

not include references used in guidelines published before. Moreover, guidelines may 

show domestic citation preference and a high number of “self citations” (Chapter 3).

These limitations may reduce the utility and influence of evidence-based guidelines. 

The main effort of the EBM community therefore has to be to further improve 

practicality, transparency and applicability of evidence-based guidelines. 
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Evidence-based case reports

We therefore introduce a novel approach of potential additive value i.e. evidence-

based case reports (EBCR’s)19 20. An EBCR starts with a knowledge gap identified in 

daily practice regarding diagnosis, prognosis, or intervention. It follows an explicit 

and transparent approach, and provides practical best evidence summaries that are 

applicable to specific patient management issues. 

The aim of EBCR’s is to (re)produce absolute risks, to enable extrapolation of this 

evidence to clinical practice, and make the evidence accessible for and applicable 

to individual patient care. An answer on diagnostic, therapeutic and prognostic 

questions is provided based on the following criteria: 

1.  A specific clinical question related to an acute and realistic decision on individual 

patient management for which a knowledge gap existed, is identified in daily 

clinical practice. 

2.  A search for all studies of appropriate relevance to the three part question, (i.e. 

the domain, determinant, and outcome) is performed.

3.  Among the retrieved studies, those with the lowest risk of bias, i.e., those with 

the most appropriate design(s) are selected.

4.  For each of the selected studies, the numerical outcomes, notably their direction, 

magnitude, and precision are tabulated.

5.  The consistency of the outcomes across studies is judged and interpreted and a 

conclusion on the strength of the evidence (strong or weak) for both the benefit 

and harm is drawn.

6.  On the basis of the conclusion, the clinical question should be answered and a 

clinical recommendation on how to apply the evidence in patient management 

can be included.

Application	of	EBCR’s

EBCR’s may play a role in guideline development since evidence is transparently 

separated from judgement. EBCR’s can be used to assist guideline panel consensus 

sessions. An apparent definition of knowledge gaps and a formal system for rating 
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the evidence can be used. Subsequently, recommendations can be progressively 

formed by the guideline panel using a considered judgement approach during a group 

decision making process, instead of being based on so-called “expert discussion”. 

Although EBCR’s can be of additional value in the development of evidence-based 

guidelines, some aspects may need further consideration:

First, in otorhinolaryngology trials and cohort studies with high quality of methods 

are yet sporadic21 22. This implies that the evidence used to answer clinical questions 

is often weak. In addition, omission of the outcome of interest, enrolled participants 

being different from one’s patient, or both, may result in too indirect evidence. Both 

weakness of evidence and indirectness of evidence preclude strong recommendations 

for individual patient management decisions. Nevertheless, a well-planned, 

transparent and explicit approach may help to retrieve the best available evidence to 

meet information needs and inform individual patient management. Such approach, 

at the same time, may help to identify important gaps in the knowledge and evidence 

in otorhinolaryngology, and may thereby assist in compiling and prioritising topics for 

research in otorhinolaryngology23 24.

Second, in answering the clinical question separating evidence from judgement 

is very important. This in particular when the studies show methodological flaws, 

study outcomes become less direct, and when observed effects are smaller, less 

precise and show more heterogeneity. Circumstantial and indirect evidence of lower 

methodological quality can often be the most appropriate and most valid evidence to 

answer the relevant clinical questions in EBCR’s. Accuracy of the evaluation process 

has to be taken into account when making the translation of this kind of evidence 

into practice to prevent invalid recommendations. 

Third, there are an infinite number of clinical topics which have to be answered 

and updated to construct a guideline. Since the performance of an EBCR is time 

consuming, it is considered impossible to create all these EBCR’s in our daily practice. 

In 2004, however, an evidence-based medicine module was established at our 

medical school at the University Medical Center Utrecht. Nowadays, all medical 
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students at our medical school learn to make EBCR’s according to a predefined 

structure, including an informative title, a structured abstract, main text (maximum 

1200 words), the date and syntax of searches, a flow chart for the results of retrieval, 

evidence tables for relevance and validity, including numerical outcomes, a graded 

clinical recommendation, and research priorities. Thereby a high quality of the EBCR’s 

can be warranted. Each student has to write three EBCR’s, implying that per year 

about 300 of such best-evidence summaries are written. If this module is adopted by 

other Dutch and international universities, this can lead to a potential 2500 EBCR’s 

per year in the Netherlands and an infinite number of EBCR’s worldwide. 

In daily practice, EBCR’s can assist otorhinolaryngologists to answer specific clinical 

questions for which general guidelines are missing. Assisted by medical students or 

residents, clinical questions can be answered in a systematic way. Such EBCR’s can 

also assist in formulating or revising local diagnostic and treatment protocols. EBCR’s 

may also play a role in the development of more interactive media. For example, 

they can assist current interactive web-based databases like Best Bets, CATS, the 

database of abstracts of reviews of effect (DARE) and the Dutch WIKI ENT website to 

further improve evidence-based practice25 26. In addition, EBCR’s may also play a role 

in locating important gaps in knowledge needed for patient care, and therefore assist 

in prioritising novel research.

Conclusion

EBCR’s can be of additive value to further improve the current development of 

evidence-based guidelines, i.e. they may assist guideline panel consensus sessions. 

Furthermore, EBCR’s can also be used in the formation or adjustment of local 

diagnostic and treatment protocols, and assist in developing interactive media, to 

further improve evidence and guidelines in otorhinolaryngology. 
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In Chapter 1 a general introduction and the aim and outline of this thesis are 

presented. In this chapter we address whether the current otorhinolaryngology 

guidelines sufficiently serve the effectiveness, safety and quality of patient care in 

terms of uptake of new medical knowledge.

Since clinical uptake of clinical guidelines is of high importance, we describe a survey 

among Dutch otorhinolaryngologists in Chapter 2. We aim to study their current 

awareness, knowledge, and opinion of evidence-based otorhinolaryngology guide-

lines. We also use two clinical scenarios to assess their adherence to guidelines. 

Our results show that 70% of the otorhinolaryngologists report to be influenced by 

guidelines: for 32% they guide daily practice and for 62% they support daily practice. 

Confidence in the accuracy of guidelines is 77% average. While deviation from 

guidelines in daily practice is reported in 45%, younger ENT physicians less often do 

so. In case of a severe OSAHS patient the treatment by Dutch otorhinolaryngologists 

shows a homogenous pattern, which is in accordance with the strict recommendations 

of the guideline. For the scenario with less well-defined disease features the guidelines 

include less strict recommendations and allow multiple treatment options. And so, 

in accordance with the guidelines an increased variation in the chosen treatment 

is found. We conclude that Dutch otorhinolaryngologists are familiar with available 

guidelines and a majority uses them in daily practice. Most choose treatment 

consistent with the OSAS guideline. The lack of strict recommendations in guidelines 

can be difficult to use directive.

In Chapter 3 we compare the evidence-based Scottish (SIGN), Dutch (CBO) and 

American (ICSI) guideline on diagnosis and treatment of obstructive sleep apnoea-

hypopnoea syndrome (OSAHS). If guidelines are constructed on similar scientific 

evidence, they will produce similar conclusions and recommendations. Our 

comparison of these guidelines, however, shows that the three guidelines focus on 

different aspects of the management of OSAHS. Furthermore, for similar clinical 

questions these 3 guidelines show differences in attached levels of evidence (32%-
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62%), and remarkable discrepancies in cited studies. A plausible reason for these 

differences is the citation preference for papers from members of the guideline 

work group and from own country. Despite different publication dates, more recent 

guidelines fail to cite earlier published guidelines. As a result of this, conflicting 

conclusions between guidelines are reported: 18% (5/28) for the comparison of 

CBO and SIGN, 11% (2/19) for CBO and ICSI and 15% (2/13) for SIGN and ICSI. We 

come to the conclusion that, despite the generally accepted approach regarding the 

development of evidence-based guidelines, remarkable differences exist between 

guidelines from different countries on the same clinical subject. 

In Chapter 4 we introduce a novel approach to provide answers to questions on 

common clinical problems in otorhinolaryngology as a response to differences 

between guidelines: the “evidence-based case report” (EBCR). We provide an answer 

on the diagnostic question: “what is the diagnostic value of diffusion-weighted 

magnetic resonance imaging (DW MRI) in detecting a residual cholesteatoma?” The 

evidence of this EBCR reveals a pooled positive and negative predictive value of 97% 

and 97%, respectively and added values of 52% and 42% for a positive and negative 

result, respectively. This evidence is strong enough to justify the use of DW MRI for 

the follow-up of patients who have undergone a canal-wall-up procedure in day to day 

otorhinolaryngology practice. Nowadays follow-up of patients with cholesteatoma 

will be performed by DW MRI if the surgical conditions allow this. Furthermore, DW 

MRI is more and more used as instrument in the detection of primary or congenital 

cholesteatoma.

In Chapter 5 we use this systematic approach to answer a question on intervention: 

“What is the value of a mandibular repositioning appliance (MRA) for the treatment 

of non-apnoeic snoring?” The evidence of this EBCR exposes that a MRA results 

in a reduction of snoring loudness in one out of three patients with non-apnoeic 

snoring, and in an improvement of sleep disturbance of the partner in one out of 

two patients. No effect on quality of life and daytime sleepiness of the partner is 
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found. Furthermore, evidence for sustained long term effects and complete recovery 

is lacking. In daily practice we are now able to hand over this evidence to our patient. 

Since treatment of patients with non-apnoeic snoring is no longer reimbursed, 

these data facilitate the choice for our patient whether to spend his money on a 

MRA or not. He can make this balancing together with his partner, since partner’s 

sleep disturbance and daytime sleepiness have also been included in the outcome 

parameters.

In Chapter 6 we reply on the prognostic question: “Salvage laryngectomy after 

primary radiotherapy: what are prognostic factors for the development of 

pharyngocutaneous fistulae?” Multivariate logistic regression analysis shows that 

only initial tumour stage and tumour site remain as independent prognostic factors 

of a pharyngocutaneous fistula. We are also able to re-calculate that in patients who 

have a primary glottic laryngeal T1 or T2 tumour the absolute risk of developing a 

pharyngocutaneous fistula is one out of ten, whereas the risk of developing a fistula 

in patients with a T3 or T4 extra laryngeal tumour is one out of three. These data are 

of importance when we discuss the post-operative risks of a salvage laryngectomy 

with our patients since this is likely to increase the time for recovery and length of 

hospital stay.

In Chapter 7 we give an example of an EBCR in response to differences between 

guidelines. We answer the diagnostic question: What is the value of the Mallampati 

score in diagnosing OSAHS in patients suspected for OSAHS? The Dutch and 

American OSAHS guideline mention the diagnostic value of such classification, while 

the Scottish SIGN guideline does not mention it at all. This EBCR reveals that the 

positive predictive values (risk of OSAHS with Mallampati grade 3-4) are 69%, 82% 

and 81% and the negative predictive values (risk of OSAS with Mallampati grade 1-2) 

are 55%, 26% and 19%. Since the prevalence (or prior probability) of OSAHS is 58%, 

75% and 81% respectively, the risk of the diagnosis OSAHS is reported to increase 

maximally 11% with a Mallampati grade 3-4 and to decrease between 3% to 62% 
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with a Mallampati grade 1-2. Therefore the Mallampati score offers little for ruling in 

or ruling out the diagnosis of OSAHS in patients suspected for OSAHS. 

In Chapter 8 we emphasize the potential additive value of EBCR’s to earlier reported 

limitations of the current evidence based guideline development. An EBCR starts 

with a knowledge gap identified in daily practice regarding diagnosis, prognosis, 

or intervention. An explicit and transparent approach is followed, and practical 

best evidence summaries are provided that are applicable to specific patient 

management issues. EBCR’s may play a role in guideline development since evidence 

is transparently separated from judgement. EBCR’s can be used to assist guideline 

panel consensus sessions. An apparent definition of knowledge gaps and a formal 

system for rating the evidence can be used. Subsequently, recommendations can be 

progressively formed by the guideline panel using a considered judgement approach 

during a group decision making process, instead of being based on so-called “expert 

discussion”. Furthermore, EBCR’s can also be used in the formation or adjustment of 

local diagnostic and treatment protocols, and assist in developing interactive media, 

to further improve “evidence and guidelines” in otorhinolaryngology. 
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In hoofdstuk 1 worden een algemene inleiding, het doel en de hoofdlijnen van 

dit proefschrift gepresenteerd. De vraag die in dit hoofdstuk centraal staat is of 

de huidige KNO richtlijnen voldoende invloed hebben op medisch handelen in de 

praktijk. Hierbij wordt in het bijzonder gekeken naar de beoogde toename van de 

effectiviteit, veiligheid en kwaliteit van de patiëntenzorg.

Omdat het van groot belang is dat medisch specialisten richtlijnen in de dagelijkse 

praktijk ook daadwerkelijk volgen, beschrijven we in hoofdstuk 2 een enquête onder 

Nederlandse KNO-artsen. Bestudeerd wordt in hoeverre zij bekend zijn met de 

richtlijnen en in hoeverre zij deze volgen. We gebruiken ook twee klinische scenario’s 

om te beoordelen in hoeverre men handelt volgens de   richtlijnen. Het blijkt dat voor 

70% van de KNO-artsen het medisch handelen wordt beïnvloed door de richtlijnen. 

Voor 32% zijn de richtlijnen een leidraad en voor 62% een ondersteuning in hun 

dagelijkse praktijk. Het vertrouwen in de juistheid van richtlijnen is gemiddeld 77%. 

Respondenten geven aan in 45% van hun dagelijkse praktijk van richtlijnen af te 

wijken; jongere KNO-artsen doen dat minder vaak. In het geval van een ernstige 

OSAS patiënt toont behandeling van de Nederlandse KNO-artsen een homogeen 

patroon dat in overeenstemming is met de aanbevelingen van de richtlijn. Conform 

de aanbevelingen in de richtlijn zijn bij het scenario met minder scherp omschreven 

ziekte kenmerken meerdere behandelingen mogelijk; variatie in gekozen behandeling 

neemt hierdoor toe. Onze conclusie is dat Nederlandse KNO-artsen bekend zijn met 

beschikbare richtlijnen en deze gebruiken ter ondersteuning van hun dagelijkse 

praktijk. Bij de keuze van behandeling is er grote overeenkomst met de aanbevelingen 

van de OSAS richtlijn. Het ontbreken van strikte aanbevelingen in richtlijnen kan het 

gebruik echter lastig maken. 

 

In hoofdstuk 3 evalueren we in hoeverre de Engelse (SIGN) Nederlandse (CBO), en 

Amerikaanse (ICSI) richtlijnen voor de diagnostiek en behandeling van patiënten met 

het obstructieve slaap apneu syndroom (OSAS) overeenkomen. Indien richtlijnen 

met dezelfde wetenschappelijke studies onderbouwd worden, zullen zij doorgaans 
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vergelijkbare conclusies trekken en overeenkomstige aanbevelingen formuleren. 

Onze vergelijking laat echter zien dat de richtlijnen zich richten op verschillende 

aspecten van OSAS. Voor overeenkomstige klinische vragen tonen deze drie 

richtlijnen in veel gevallen verschillen in genoemde “levels of evidence” (32%-62%) 

en opmerkelijke verschillen in geciteerde studies. Belangrijke citaties uit eerder 

gepubliceerde richtlijnen worden in later gepubliceerde richtlijnen niet gebruikt. 

Citaties uit eigen land en van richtlijn auteurs blijken favoriet. Als gevolg van deze 

verschillen worden doorslaggevende tegenstrijdige conclusies geformuleerd: 18% 

(5/28) voor de vergelijking van CBO en SIGN, 11% (2/19) voor CBO en ICSI en 15% 

(2/13) voor SIGN en ICSI. 

Concluderend kan gesteld worden dat ondanks de algemeen aanvaarde 

ontwikkelingsmethode van “evidence-based” richtlijnen, er vandaag de dag nog 

steeds opmerkelijke verschillen bestaan tussen de richtlijnen van diverse landen over 

hetzelfde klinische onderwerp

 

In hoofdstuk 4 introduceren we een nieuwe benadering als aanvulling op de 

verschillen tussen richtlijnen: het “evidence-based case report” (EBCR). EBCR’s 

geven antwoord op vragen over veelvoorkomende klinische problemen in de KNO-

heelkunde. We geven in dit hoofdstuk een antwoord op de diagnostische vraag: “wat 

is de diagnostische waarde van diffusie-gewogen MRI (DW MRI) bij het opsporen 

van een residuaal cholesteatoom?” Het bewijs van dit EBCR toont een gepoolde 

positief en negatief voorspellende waarde van 97% en 97% en een toegevoegde 

waarde van 52% en 42%, respectievelijk, voor een positief en negatief resultaat. Dit 

bewijs is sterk genoeg om het gebruik van diffusie gewogen MRI in de dagelijkse 

KNO-praktijk voor de follow-up van patiënten na een “canal-wall-up” procedure 

te rechtvaardigen. Vandaag de dag wordt deze follow-up met behulp van DW MRI 

standaard uitgevoerd indien de chirurgische voorwaarden dit toelaten. Bovendien 

wordt DW MRI steeds meer gebruikt als instrument voor de opsporing van primaire 

of aangeboren cholesteatomen
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In hoofdstuk 5 gebruiken we deze systematische aanpak om een   therapeutische 

vraagstelling te beantwoorden: “Wat is de waarde van een mandibulair 

repositionerings apparaat (MRA) voor de behandeling van snurken zonder apneus. 

Dit EBCR toont aan dat het gebruik van een MRA resulteert in een klinisch relevante 

verlaging van het snurkgeluid in één op de drie patiënten en een afname van de 

slaap verstoring van de partner in één op de twee patiënten. Er wordt geen effect 

gevonden op de kwaliteit van leven en slaperigheid overdag van de partner. 

Bovendien ontbreken gegevens ten aanzien van lange termijn effecten en volledig 

verdwijnen van het snurken. In de dagelijkse praktijk kunnen we deze informatie 

met onze patiënt bespreken. Dit is relevant, aangezien de behandeling van snurken 

zonder apneus niet meer wordt vergoed door de zorgverzekeraar. Deze gegevens 

vergemakkelijken de keuze voor onze patiënt of hij zijn geld wil besteden aan een 

MRA of niet. Hij kan dit samen met zijn partner beslissen aangezien verstoring van de 

slaap en slaperigheid overdag van de partner ook zijn meegenomen in de uitkomst 

parameters

 

In hoofdstuk 6 geven we met een EBCR antwoord op de prognostische vraagstelling: 

“Salvage laryngectomie” na primaire radiotherapie: wat zijn prognostische factoren 

voor het ontstaan van pharyngocutane fistels?” Uit een multivariate logistische 

regressie-analyse blijkt dat slechts het oorspronkelijke tumor stadium en de 

tumor plaats onafhankelijke prognostische factoren zijn voor het ontstaan van een 

pharyngocutane fistel. Op basis van originele data zijn we ook in staat de absolute 

risico’s opnieuw te berekenen: indien een patiënt aanvankelijk behandeld was voor 

een primair T1 of T2 glottisch larynxcarcinoom ontstaat een fistel bij één op de tien 

patiënten. Echter indien patiënten eerder een primaire T3 of T4 extra-laryngeale 

tumor hadden, stijgt het risico op een fistel en treedt dit postoperatief op bij één op 

de drie patiënten. Deze gegevens zijn van belang ten aanzien van het inschatten van 

de post-operatieve risico’s van een “salvage laryngectomie”, omdat deze de tijd van 

het post-operatieve herstel en het ziekenhuisverblijf verlengen
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In hoofdstuk 7 geven we een voorbeeld van een EBCR als antwoord op verschillen 

tussen richtlijnen. We beantwoorden de diagnostische vraag: Wat is de waarde van 

de Mallampati score voor het diagnosticeren van OSAS bij patiënten verdacht voor 

OSAS? In de Nederlandse en Amerikaanse OSAS richtlijn wordt melding gemaakt van 

de diagnostische waarde van de Mallampati classificatie. In de Schotse SIGN richtlijn 

wordt deze echter niet genoemd. De positief voorspellende waarde (risico van OSAS 

met Mallampati graad 3-4) is 69%, 82% en 81% en de negatief voorspellende waarde 

(kans op OSAS met Mallampati graad 1-2) is 55%, 26% en 19%, respectievelijk. 

Omdat de prevalentie (priorkans) van OSAS 58%, 75% en 81% is, is de aanvullende 

waarde van de Mallampati graad 3-4 op het detecteren van OSAS maximaal 11% en 

de aanvullende waarde van de Mallampati graad 1-2 op het uitsluiten van OSAS 3% 

tot 62%. Daarom draagt de Mallampati score weinig bij aan het diagnosticeren van 

OSAS bij patiënten verdacht voor OSAS. 

 

In hoofdstuk 8 benadrukken we de potentiële toegevoegde waarde van EBCR’s ten 

aanzien van de eerder genoemde beperkingen van de huidige “evidence-based” 

richtlijnontwikkeling. Een EBCR begint met een kennislacune in de dagelijkse 

praktijk met betrekking tot diagnose, prognose, of therapie. Door een expliciete en 

transparante aanpak wordt het beste bewijs bondig samengevat. Zodanig dat dit van 

toepassing is op klinische vragen over specifieke patiënten in de dagelijkse praktijk. 

EBCR’s kunnen een rol spelen bij richtlijnontwikkeling, omdat het bewijs transparant 

is en niet gebaseerd op vooroordelen of opinie. EBCR’s kunnen worden gebruikt om 

de richtlijn panel consensus sessies te ondersteunen. Een heldere definitie van de 

kennislacunes en een gestructureerd systeem voor de beoordeling van het bewijs 

kan worden gebruikt. Hiermee kunnen heldere en transparante aanbevelingen 

worden gevormd door de richtlijn werkgroep. Door middel van een weloverwogen 

beoordeling van het bestaande bewijs worden aanbevelingen geformuleerd. Dit 

staat in contrast met de huidige “expert discussie” waarbij aanbevelingen worden 

gevormd op basis van consensus. Daarnaast kunnen EBCR’s ook worden gebruikt 

bij de vorming of aanpassing van lokale diagnostische en behandelprotocollen en 

helpen bij de ontwikkeling van interactieve media. Hierdoor kunnen ze bijdragen aan 

een verdere verbetering van “evidence en richtlijnen” in de KNO-heelkunde.
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Promoveren doe je niet alleen, sterker nog, zonder de inspanningen van anderen 

komt er echt geen mooi boekje op de plank. Ik heb het voorrecht gehad om te mogen 

promoveren en daar ben ik zeer veel mensen dank voor verschuldigd; een aantal 

mensen natuurlijk in het bijzonder.

Prof. Dr. W. Grolman

Beste Wilko, na een voortvarende publicatie grapten we tijdens de najaarsvergadering 

2009 over een eventueel proefschrift. Ruim twee jaar later is dit een feit. Met 

jouw strategisch inzicht heb je de juiste voorwaarden weten te creëren voor deze 

dissertatie. Ook tijdens je afwezigheid bleef je geïnteresseerd in de vorderingen, 

waarvoor dank. Hopelijk kunnen we in de toekomst in goede gezondheid nog veel 

samenwerken op het gebied van wetenschap en patiëntenzorg.

Dr. M.M. Rovers en Dr. G.J.M.G. van der Heijden

Beste Geert en Maroeska. Ik heb het geprobeerd, maar kan jullie niet los van 

elkaar noemen. Jullie zijn samen de afgelopen twee jaar de drijvende kracht 

achter dit proefschrift geweest. We leerden elkaar kennen in het kader van het 

studentenonderwijs, het zogenaamde “STARTblok”. Onze samenwerking was eigenlijk 

direct succesvol waarna jullie het concept van het EBCR hebben aangewend voor de 

ontwikkeling van mijn proefschrift. Het samenwerken met jullie was een voorrecht. 

Jullie vulden elkaar aan binnen het spanningsveld tussen methodologie en klinische 

toepasbaarheid. De samenwerking met jullie was één groot dynamisch proces. Jullie 

lieten me het initiatief om me daarna meer bij de hand te nemen. Jullie waren kritisch 

als een manuscript dreigde in te zakken, maar lieten ook ruimte in tijden dat dit nodig 

was. Er werd soms stevig gediscussieerd, maar er was altijd sprake van groot respect 

voor elkaars vakgebied. Daarnaast werd er vooral ook veel gelachen. Iedere keer als 

ik dit proefschrift aanschouw, zal ik terugkijken op deze mooie tijd en beseffen dat ik 

de maandagmiddagen ga missen. 
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Hanneke de Bakker

Een woord van dank aan de “spin in het web” van de KNO-afdeling van het UMC. 

Bedankt voor al je inspanningen voor mijn proefschrift. Mede dankzij jou is met 

name de laatste fase vlekkeloos verlopen. 

De leden van de promotiecommissie 

Prof. Dr. A.G.M. Schilder, Prof. Dr. I.H.M. Borel Rinkes, Prof. Dr. Y. van der Graaf, Prof. Dr. 

H.A.M. Marres en Dr. J.J.E. van Everdingen allen hartelijk dank voor het beoordelen 

van het manuscript.

Commandant CMH, Kolonel-arts Drs. J. de Graaf

Beste Johan, dank voor het in mij gestelde vertrouwen en de ondersteuning bij het 

afronden van deze dissertatie. Inmiddels is bekend dat je binnenkort een andere 

uitdaging zal aannemen. Ik wens je hierbij alle succes toe.

Staf en arts-assistenten van de afdeling KNO-heelkunde, UMC Utrecht

Dank voor de interesse in het proefschrift en de samenwerking tot op heden, maar 

ook in de toekomst. Een speciaal woord van dank aan Marc Lammers, Sarah Havenith 

en Joost Bitterman voor hun bijdrage aan het STARTblok, van waaruit de basis voor 

hoofdstuk 7 is voortgekomen.

Maatschap KNO-heelkunde, Gelre ziekenhuizen, Apeldoorn

Beste Peter Paul, Tjasse, Raphael en Kees, bedankt voor 16 mooie en leerzame 

perifere opleidingsmaanden in Apeldoorn. Na mijn laatste perifere stage was het 

fundament voor de opleiding definitief gelegd en kon ik me meer gaan focussen op 

dit proefschrift. Ik heb het als een groot genoegen ervaren om met jullie te mogen 

samenwerken.
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Kolonel-arts Drs. P.A.A. Struyvenberg, Kapitein ter zee-arts Dr. J.A. de Ru 

Beste Sander en Paul, jullie kwamen een jaar geleden met het voorstel om in het 

CMH te komen werken als KNO-arts. Door het samenwerkingsverband met het UMC 

Utrecht, kan ik patiëntenzorg, persoonlijke ontwikkeling en wetenschap combineren 

met de boeiende wereld van defensie. Een unieke baan waar ik jullie nog steeds 

dankbaar voor ben. 

Prof. Dr G.J. Hordijk en Dr. A.F. Van Olphen

Hoewel jullie geen directe bijdrage hebben geleverd aan mijn promotie, wil ik jullie 

toch graag noemen.

Beste Gerrit-Jan, bedankt voor het vertrouwen in mij, zodat ik in 2006 de opleiding 

tot KNO-arts mocht starten, de steun bij het schrijven van mijn eerste artikel en de 

mooie onderwijsmomenten waardoor ik een betere KNO-arts kon worden.

Beste Adriaan, na het overlijden van Professor Albers brak er een moeilijke periode 

aan voor de afdeling en heb jij de taken als opleider op je genomen. Dit heeft ertoe 

geleid dat de kwaliteit van mijn opleiding nooit in het geding is gekomen, hartelijk 

dank daarvoor.

Erwin van der Veen

Hoe groot je invloed is geweest weet ik tot op vandaag nog steeds niet, maar dat jij 

achter de schermen van invloed bent geweest op het ontstaan van dit promotietraject 

is me wel duidelijk. Ik heb de afgelopen jaren zeer prettig met je samengewerkt en 

kijk uit naar onze samenwerking in het CMH. Ik waardeer het zeer dat je me wilt 

bijstaan als paranimf.

Niels Vissers

We gingen beiden studeren in de grote stad en kwamen elkaar inmiddels meer dan 

14 jaar geleden tegen in hetzelfde studentenhuis. Dit heeft geleid tot een mooie 

vriendschap tijdens mijn studie en specialisatie. Ik ben vereerd dat je mijn paranimf 

wilt zijn.
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Mijn ouders, 

Lieve Kees en Joosje. Bedankt voor de mogelijkheid te kunnen studeren. Ik weet 

dat mijn studie deels ten koste is gegaan van bepaalde potjes die eigenlijk bedoeld 

waren voor de oude dag. Dit proefschrift is denk ik mede het bewijs dat dit geld goed 

besteed was. Bedankt voor alle steun de afgelopen jaren en de interesse voor mijn 

studie, specialisatie en dissertatie. Ik realiseer me nog dagelijks, dat ik dit zonder 

jullie nooit had kunnen bereiken. 

Mijn broer en zus, 

Paul en Wieke, bedankt voor de vele gezellige avonden waarin er vaak een luisterend 

oor was voor de vorderingen van dit proefschrift. 

Lieve Ilja, 

Het laatste woord van dank is natuurlijk voor jou. Al meer dan 10 jaar ben jij mijn 

steun in de rug en zorg je voor een fijne relatie vol liefde, rust en vertrouwen. Je gaf 

me de afgelopen twee jaar de ruimte om me te kunnen focussen op dit proefschrift. 

En tijdens de momenten dat er even niet geschreven, gemaild of gecorrigeerd hoefde 

te worden, was je er steeds weer voor me. Hoewel je dit zelf waarschijnlijk niet zult 

geloven, is jouw steun bij het ontstaan van dit proefschrift enorm geweest. Ik ben er 

iedere dag weer trots op dat jij mijn vrouw bent. Ik hou van je en kijk uit naar ons 

verdere leven samen.
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Aarts MCJ, Van der Heijden GJMG, Rovers MM, Grolman W. Awareness, opinion 

about and adherence to evidence-based guidelines in otorhinolaryngology. Accepted 

for publication in Arch otolaryngol.

Aarts MCJ, Van der Heijden GJMG, Rovers MM, Grolman W. Remarkable differences 

between three evidence-based guidelines on management of obstructive sleep 

apnoea-hypopnoea syndrome. Submitted 

Aarts MCJ, Rovers MM, van der Veen EL, Schilder AGM, van der Heijden GJMG, 

Grolman W. The diagnostic value of diffusion-weighted magnetic resonance 

imaging in detecting a residual cholesteatoma. Otolaryngol Head Neck Surg. 2010 

Jul;143(1):12-6.

Stronks HC, Aarts MCJ, Klis SF. Effects of isoflurane on auditory evoked potentials in 

the cochlea and brainstem of guinea pigs. Hear Res. 2010 Feb;260(1-2):20-9. Epub 
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Aarts MCJ, Hogen Esch TT, Terhaard CH, Koole R, Hordijk GJ. Guidelines in head 
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protocol for tongue and floor of mouth squamous carcinoma. Clin Otolaryngol. 2005 
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Aarts MCJ, Rovers MM, Grau C, Grolman W, Van der Heijden GJMG. Salvage 
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development of pharyngocutaneous fistulae? Otolaryngol Head Neck Surg. 2011 
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CV

Mark Aarts werd geboren op 29 november 1978 in Waalwijk. In 1997 werd het 

eindexamen Gymnasium behaald aan het dr. Mollercollege te Waalwijk. Hierna 

bepaalde het lot dat hij geneeskunde mocht gaan studeren aan de Universiteit 

Utrecht. De eerste kennismaking met de KNO-heelkunde vond plaats tijdens een co-

schap in het St. Elisabeth ziekenhuis te Curaçao wat gevolgd werd door een keuze co-

schap op de afdeling KNO-heelkunde in het Universitair Medisch Centrum Utrecht. 

Hier werd onder Prof. Dr. G.J. Hordijk de basis gelegd voor de eerste wetenschappelijke 

publicatie. In 2004 behaalde hij zijn artsenbul en kreeg hij van David Kupperman en 

Paul Struyvenberg vervolgens de mogelijkheid om ervaring in het vak op te doen als 

AGNIO op de afdeling KNO-heelkunde van het Centraal Militair Hospitaal Utrecht. 

Prof. Dr. G.J. Hordijk nam hem vervolgens aan voor de opleiding tot KNO-arts die 

uiteindelijk in 2006 na nog een AGNIO-stage van 8 maanden onder Prof. Dr. F.W.J. 

Albers werd aangevangen en via Dr. A.F. van Olphen en B-opleider Dr. P.P.G. van 

Benthem in Apeldoorn onder Prof. Dr. W. Grolman in 2011 werd afgerond. Tijdens 

de opleiding werd de rotsbeendissectieprijs veroverd in 2008 en de 1e-jaars prijs in 

2006. Na enkele korte wetenschappelijke projecten binnen de Hoofd-hals oncologie, 

Kinder KNO-heelkunde en elektrofysiologie werd hem in 2009 de kans geboden om 

promotieonderzoek te doen, wat uiteindelijk heeft geleid tot dit proefschrift. Hij 

is thans werkzaam in het Centraal Militair Hospitaal en in het UMC Utrecht. Hij is 

getrouwd met Ilja Panis.




