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Comparison of two endoscopic examination methods,

the Muller maneuver and fiberoptic pharyngoscopy during sleep,

in patients with obstructive sleep apnea

Obstrüktif uyku apnesi olan hastalarda iki endoskopik muayene yönteminin

karfl›laflt›r›lmas›: Müller manevras› ve uyku s›ras›nda fiberoptik farengoskopi

Ahmet Emre SÜSLÜ, M.D., O¤uz Ö⁄RETMENO⁄LU, M.D.,

Tevfik Metin ÖNERC‹, M.D., Ömer Taflk›n YÜCEL, M.D.

Objectives: This study was designed to compare two
endoscopic examination methods, the Muller maneu-
ver (MM) and the fiberoptic pharyngoscopy during
sleep, both of which are used to detect obstructed seg-
ments in patients with obstructive sleep apnea.
Patients and Methods: The study included 28
patients (23 males, 5 females; mean age 44.6 years;
range 28 to 59 years) who underwent uvu-
lopalatopharyngoplasty (UPPP) for snoring or obstruc-
tive sleep apnea. Obstruction was examined both at
the level of soft palate and tongue base while the
patients were awake and asleep and was scored. The
Muller maneuver was performed in the sitting and
supine positions. In addition, fiberoptic pharyngoscopy
was performed right after induction of anesthesia. The
results of the two methods were compared.
Results: Changes in body position were not associ-
ated with significant differences in the results of MM.
The two methods were found to be highly discor-
dant, in that a greater degree of obstruction was
noted especially at the level of the soft palate by
fiberoptic pharyngoscopy.
Conclusion: It was concluded that the degree of
obstruction might be underestimated by MM.
Key Words: Endoscopy/methods; obstructive sleep apnea;
snoring; diagnosis.

Amaç: Bu çal›flmada, obstrüktif uyku apnesi olan has-
talar›n üst havayollar›ndaki daralma bölgelerini tespit
etmek için kullan›lan endoskopik muayene yöntemle-
rinden olan Müller manevras› (MM) ile uyku s›ras›nda
fiberoptik farengoskopi uygulamas› karfl›laflt›r›ld›.
Hastalar ve Yöntemler: Horlama veya obstrüktif uyku
apnesi nedeniyle uvulopalatofarengoplasti (UPPP) ya-
p›lan 28 hasta (23 erkek, 5 kad›n; ort. yafl 44.6; da¤›-
l›m 28-59) çal›flmaya al›nd›. Tüm hastalarda obstrük-
siyon, yumuflak damak ve dil kökü seviyelerinde hem
uyan›kl›kta hem de uyku s›ras›nda incelenerek dere-
celendirildi. Hastalara MM oturur ve yatar pozisyonlar-
da uyguland›; buna ek olarak, tüm hastalara ameliyat-
hanede anestezi indüksiyonu s›ras›nda fiberoptik fa-
rengoskopi yap›ld›. ‹ki uygulaman›n sonuçlar› karfl›lafl-
t›r›ld›.
Bulgular: Pozisyon de¤iflikli¤i MM sonuçlar›nda an-
laml› de¤iflikli¤e yol açmad›. ‹ki yöntem aras›nda ileri
derecede uyumsuzluk oldu¤u görüldü. Anestezi indük-
siyonu s›ras›ndaki fiberoptik farengoskopik inceleme-
de, MM’ye göre özellikle yumuflak damak seviyesinde
daha fazla obstrüksiyon saptand›.
Sonuç: Obstrüksiyonun MM ile oldu¤undan daha
düflük derecede de¤erlendirilebilece¤i düflünüldü.
Anahtar Sözcükler: Endoskopi/yöntem; obstrüktif uyku
apnesi; horlama; tan›.
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Obstructive sleep apnea-hypopnea syndrome

(OSAHS) is a condition characterized by recurrent

episodes of partial or complete obstruction of the

upper airway, which results in oxygen desaturation

and arousal from sleep by consecutive mechanisms.

The prevalence of OSAHS is as high as 2-4% in mid-

dle-aged adults.[1] In addition to the symptoms that

affect the quality of life negatively, OSAHS causes

severe morbidity associated with cardiovascular

and cerebrovascular systems, so the treatment of

OSAHS is essential.

Uvulopalatopharyngoplasty (UPPP) which was

first described by Ikematsu in 1952 is the most com-

mon surgical intervention for the treatment of

OSAHS. After Fujita et al.[2] reported the improve-

ment in obstructive sleep apnea patients undergoing

UPPP, this procedure has became widely used for

the treatment of apnea and snoring.

Surgical results of UPPP or uvulopalatal flap are

considerably successful for simple snoring.[3] In con-

trast to simple snoring, OSAHS can not be treated as

successfully as snoring by the operations involving

the soft palate and pharynx. Obstruction at other

sites not addressed by UPPP in the upper airway

(especially base of the tongue) may be the cause of

the poor response. Detecting collapsed or obstructed

segments in the upper airway is necessary in order

to predict the success of the surgical procedures for

OSAHS.

The Muller maneuver (MM) is one of the easiest

endoscopic examination procedures for observing

upper airway obstruction in OSAHS patients.

Another test, the sleep nasendoscopy allows visual-

ization of the site of obstruction during sleep. Both

of these endoscopic examination procedures have

been used for predicting good UPPP responders.

In the present study, two endoscopic examina-

tion methods used to detect the obstructed segments

of the upper airway, the Muller maneuver and

fiberoptic pharyngoscopy during the induction of

anesthesia (while the subjects were sleeping), were

compared.

PATIENTS AND METHODS

Twenty-eight patients who were referred to our clin-

ic with suspected OSAHS between January and July

2004 were included in the study. The study protocol

was approved by the Ethics Committee of Hacettepe

University and all patients gave written informed

consent for participation.

The diagnosis of OSAHS or simple snoring was

achieved by overnight polysomnographies in all of

the patients. OSAHS was considered to be present if

AHI was ≥5. MM was performed both in sitting and

supine positions after topical anesthesia was

achieved with 10% lidocaine spray. A flexible

nasopharyngoscope was inserted through the nasal

cavity to the lower oropharynx. Collapse at the

retropalatal and retroglossal levels were observed

during a maximal inspiratory effort against a closed

mouth and nose. The observed collapses at the

retropalatal and the retroglossal levels of all the

patients were rated on a five-point scale by the same

examiner. No collapse was rated as zero, while col-

lapses between 0-25%, 25-50%, 50-75% and 75-100%

were rated as 1+, 2+, 3+ and 4+ respectively.

All patients were examined with fiberoptic

nasopharyngoscopy during sleep just after the induc-

tion of anesthesia. Until the examination procedure

was completed, muscle relaxants were not given to

any of the patients. Snoring was achieved in all

patients and endoscopic examination was performed

during this snoring period before the cessation of res-

piration. Anesthesia was induced in all patients by

titrating Propofol (DiprivanR) 1 ml/10 mg. The same

scoring system used in MM was used to classify col-

lapse at the retropalatal and retroglossal levels.

The concordance between the two endoscopic

examination methods was analyzed by the Kappa

coefficient.

RESULTS

Twenty-eight patients (23 males, 5 females; mean age

44.6 years; range 28 to 59 years) were studied.

Surgery was recommended to 22 of them because of

OSAHS. Seventeen patients were classified as mild

OSAHS (5≤AHI<15), 3 as moderate OSAHS

(15≤AHI<30) and 2 patients as severe OSAHS

(AHI≥30). Six of the patients agreed for surgery

because of simple snoring (AHI: <5). MM both in sit-

ting and supine positions and the fiberoptic pharyn-

goscopy during drug induced sleep for the induction

of anesthesia, were performed to all patients and the

results were compared.

A high level of concordance expressed as the

Kappa co-efficient (0.706), was found between MM
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in sitting position and  MM in supine position for
the retropalatal level. The concordance between
these two tests was statistically significant (p<0.01).
For the retropalatal level, MM in the sitting position
revealed less than 50% obstruction (1+, 2+) in 12
patients and only one of these (8%) had more than
50% obstruction (3+, 4+) when MM was performed
in the supine position. Out of 16 patients who had
more than 50% obstruction (3+, 4+) with MM in the
sitting position, 2 patients (12.5%) had less than 50%
obstruction (1+, 2+) when the test was performed in
the supine position.

The results of MM in the sitting position and MM
in the supine position for retroglossal level were
similar. Statistical significance (p<0.01) was reached
by a 100% concordance (Kappa co-efficient: 1.00).

The scores of nasopharyngoscopy during the
induction of anesthesia and MM were compared for
the retropalatal level. Out of 12 patients whose
obstructions were less than 50% (1+, 2+) with MM in
the sitting position, 11 patients (92%) had more than
50% obstruction (3+, 4+) with pharyngoscopy dur-
ing anesthesia induction. Out of 16 patients with
obstructions over 50% (3+, 4+) with MM in the sit-
ting position, 15 (93.75%) patients also had more
than 50% obstruction (3+, 4+) with pharyngoscopy
during anesthesia induction. Kappa co-efficient of
the concordance was only 0.134 for these two exam-
ination methods and this represented statistical dis-
cordance (p=0.88). Similarly the scores of MM in the
supine position and pharyngoscopy during the
induction of anesthesia were also found to be dis-
cordant (Kappa co-efficient= 0.109, p=0.151).

The scores were compared for the retroglossal
level. Six patients (24%) who were scored as 1+ or 2+
with MM in the sitting position and MM in the
supine position had scores of 3+ or 4+ with pharyn-
goscopy during the induction of anesthesia. There
was no concordance between these procedures
(Kappa co-efficient=0.059, p=0.724). The scores of
the endoscopic examinations (MM in the sitting
position, MM in the supine position, and pharyn-
goscopy during the induction of anesthesia) are
shown in Table I.

DISCUSSION

Surgeries regarding the soft palate and oropharynx,
including UPPP, are the most common operations
performed in patients with OSAHS and simple snor-

ing. However, the basic principle of UPPP and its
modifications is to enlarge the oropharynx and to
prevent collapse during sleep UPPP is beneficial in
approximately 50% of unselected patients with
obstructive sleep apnea.[4,5] It was emphasized that
the patients who do not respond to UPPP probably
have obstructions in regions of the upper airway,
which are not altered by UPPP.[6,7] There are various

TABLE I

THE SCORES OF THE MM IN SITTING POSITION,

THE MM IN SUPINE POSITION, AND THE

PHARYNGOSCOPY DURING THE INDUCTION

OF ANESTHESIA

MMsit MMsup sp

rp rg rp rg rp rg

1 4+ 0 4+ 0 4+ 0

2 3+ 0 3+ 1+ 4+ 4+

3 3+ 2+ 3+ 2+ 4+ 0

4 3+ 1+ 3+ 2+ 3+ 2+

5 2+ 3+ 3+ 3+ 4+ 4+

6 2+ 0 3+ 1+ 3+ 0

7 3+ 1+ 2+ 1+ 4+ 4+

8 4+ 1+ 4+ 1+ 4+ 0

9 2+ 3+ 2+ 3+ 4+ 1+

10 3+ 2+ 2+ 1+ 1+ 0

11 1+ 0 1+ 0 4+ 3+

12 1+ 2+ 1+ 2+ 4+ 2+

13 2+ 0 2+ 0 4+ 1+

14 2+ 1+ 2+ 1+ 4+ 2+

15 1+ 2+ 1+ 2+ 4+ 3+

16 3+ 1+ 3+ 1+ 4+ 1+

17 3+ 1+ 3+ 1+ 4+ 1+

18 3+ 0 3+ 0 4+ 0

19 4+ 1+ 3+ 1+ 4+ 1+

20 3+ 1+ 3+ 0 4+ 0

21 4+ 3+ 4+ 3+ 4+ 1+

22 4+ 2+ 4+ 2+ 4+ 1+

23 2+ 2+ 2+ 2+ 4+ 2+

24 1+ 0 1+ 0 3+ 3+

25 4+ 1+ 4+ 1+ 4+ 3+

26 4+ 1+ 4+ 1+ 4+ 2+

27 2+ 1+ 2+ 1+ 2+ 1+

28 2+ 0 2+ 0 4+ 1+

MMsit: MM in sitting position; MMsup: MM in supine position; sp:

Pharyngoscopy during the induction of anesthesia; rp: Retropalatal level;

rg: Retroglossal level.
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methods to predict good UPPP candidates by
detecting the obstructed or collapsed segments of
the upper airway.

Numerous methods including physical examina-
tion, cephalometric analysis, computed tomography
(CT) scanning of the upper airway, and various
endoscopic examination procedures, such as MM,
have been used to predict the location of upper air-
way obstruction. Additionally there are other meth-
ods including polysomnography synchronized som-
nofluoroscopy, cine-computed tomography, dynam-
ic magnetic resonance imaging during sleep and
fiberoptic nasopharyngoscopy which can be per-
formed during sleep. Theoretically, patients who do
not have collapse in their upper airway, other than
the oropharynx, are expected to be  good UPPP
responders.

As  patients with an elongated uvula and hyper-
trophic tonsils could be estimated as good UPPP
candidates, upper airway examination alone is not
enough to make the decision for operation.[8]

Individuals with abnormalities that narrow the pos-
terior airway such as retrognathia and macroglossia
are obviously poor UPPP candidates. With the help
of cephalometric analysis, Petri et al.[9] reported that
the lowered position of the hyoid bone, increased
cranio-cervical angle, and shortening of the length
of the maxilla were significantly associated with
poor results of UPPP.

MM described by Borowiecki and Sassin,[10] is the
most feasible and inexpensive method to detect pos-
sible collapse in OSAHS patients. Previous reports
about the predictive efficacy of MM for UPPP are
contradictory. According to Sher et al.,[11] the predic-
tive value of MM is high. They achieved surgical
success in 87% of patients who were selected by
MM. In contrast to this, Katsantonis et al.[12] indicat-
ed a low predictive value; only 33% in their selected
cases who responded to UPPP. Similarly, Petri et al.[9]

reported that MM was inadequate for identifying
good UPPP responders. Although MM is the most
practical test for examining the upper airway in
patients with snoring and OSAHS, the low predic-
tive value of this endoscopic examination method
makes it less reliable.

Examination methods performed in the awake
state are preferred for their simplicity, but they do
not provide as much information as those per-
formed during sleep. Fiberoptic examination of the

upper airway during sleep in patients with OSAHS
has been a valuable tool in assessing the dynamics
of the airway and determining the site and mecha-
nism of obstruction. Muscular tone differences of
the upper airway during wakefulness and sleep
might be responsible for the low predictive efficacy
of MM.

Although polysomnography synchronized som-
nofluoroscopy or dynamic magnetic resonance
imaging during sleep seem to be  ideal tests for
selecting patients who respond to procedures
involving the soft palate and oropharynx,[13] they are
impractical for sleep laboratories. Fiberoptic
nasopharyngoscopy during sleep was believed to be
the most beneficial test to determine the level of
obstruction in OSAHS patients.[14-16] The reliability of
sleep endoscopy was doubtful because induction
and maintenance of sleep with the help of various
medications may affect sleep pattern and muscle
tone. Increased success rates for UPPP were report-
ed after diagnostic workup by sleep endoscopy.[17]

Croft and Pringle[16] reported that fiberoptic
nasopharyngoscopy was a more efficient method
than MM to select UPPP candidates. To our knowl-
edge, based on our review of the relevant literature,
there is only one report that compares MM and
nasopharyngoscopy during sleep. Pringle and
Croft[18] compared MM and pharyngoscopy during
sleep and found MM to be less accurate than
pharyngoscopy during sleep.

The aim of the present study was to compare the
results of the two endoscopic examination methods
for the retropalatal and retroglossal levels, rather
than comparing their predictive efficacies. We mod-
ified the sleep endoscopy to an easier test by per-
forming endoscopic examination during the induc-
tion of anesthesia. In this way, we attempted to
avoid some disadvantages such as hospitalization of
the patient, intolerance, and time loss. In our study
MM, both in sitting and supine positions and
fiberoptic nasopharyngoscopy during induction of
anesthesia were compared. The effect of body posi-
tion to the extent and severity of the obstruction was
addressed by comparing MM in the sitting position
with MM in the supine position. The results of the
tests, both for the retropalatal and the retroglossal
levels were not much different. At the level of the
tongue base, a 100% concordance was achieved
between the results of MM in both examination
positions.
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In the present study, the scores of nasopharyn-
goscopy during the induction of anesthesia and MM
in the sitting and supine positions were found to be
discordant. Out of 12 patients whose obstructions
were less than 50% (1+, 2+) at the retropalatal level
with MM in the sitting position, 11 patients (92%)
had more than 50% obstruction (3+, 4+) with
pharyngoscopy during anesthesia induction.
Similar incompatibilities between the scores of MM
and pharyngoscopy during the induction of anes-
thesia were present for the retroglossal level.

We can not suggest which test was better for the
selection of patients as UPPP candidates because
post-UPPP polysomnographies could not be per-
formed for evaluating surgical success. In other
studies concerning nasopharyngoscopy during
sleep, the test was performed after inducing sleep
with benzodiazepine or other sedating drugs, and
the examination procedure to detect the collapsed or
obstructed localizations was completed in longer
time intervals than in the present study. This differ-
ence in the test procedures must be taken into
account when comparing the results of other studies
with ours. In spite of the shorter duration of endo-
scopic examination, we were able to score both lev-
els in all of the tests. Based on the results of the pre-
sent study, the following conclusions could be
drawn: (i) the degree of obstruction might be under-
estimated with MM, especially at the level of the soft
palate and, (ii) this method may not properly reflect
the actual obstruction during normal sleep, and (iii)
if MM is the chosen endoscopic examination
method, there is no need to repeat the test in differ-
ent body positions.

Finally the authors call for additional studies
with preoperative and postoperative polysomnog-
raphy to determine the most practical and accurate
test method for selecting the responders to UPPP or
other interventions of  the soft palate.
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