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SURGICAL APPROACHES

o Ancillary
. To assist other modalities

o Curative
. Addresses specific pathologies

o Salvage
Following medical or other treatment failure




OSA Treatment Ladder

1. Predisposing conditions/conservative therapies
2. Medical causes

3. Drugs

4. Medical devices

5. Surgery
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PUBLISHED REVIEWS
SURGERY AND OSA

Group Review Conclusion
Cochrane No Studies No
effectiveness
(2001)
Smith and Gil 2/594 Studies Experimental
(2001) (potential 40%

overestimation
of effect using

case series .
data)




O bstructive Sleep Apnoea Synndrmomnme —
Report of a Joint MNMordic Project
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YSTEMATIC REVIEW  Seorsloraioms

There Is insufficient scientific
evidence for the effect of any surgical
modality on

- Flfaytime sleepiness or quality of
ife

- reducing apnoea frequency

. (evaluated two studies)




SURLERY FOR SNORNG A0 05A

Effects and Side-Effects of Surgerny for Snoring and Obstructive Sleep Apnes —
Asystemnatic Feview

Ked & Frenkin, WO, PhOY Heidi Gatile, WG Sumnm foesbsen, PACE Thoerinn Galesen, MO PhDY Fauk Rbesibe, WO, FhCF Kurt | Dhhre, RCE
Hne Exhnquist WO, Fh ¥

Table 4—5ide-Effects After Uvulopal atopharyngoplasty

Author Frequency Weighted mean Evidence grade
Persistent side-effects Hagert 2000% 62% 58% Limited
Grontved 2000* 42%
Difficulty swallowing Hagert 2000% 35% 31% Moderate
Grontved 2000% 13%
Lysdahl 20024 36%
Tighagen 2004* 29%
Voice changes Hagert 2000** 14% 13% Limited
Grontved 2000* 7%
Taste disturbances Hagert 2000% T% 5% Limited
Li 2006 1%

Conclusions: Only a small number of randomized controlled trials with
a limited number of patients assessing some surgical modalities for
snoring or sleep apnea are avallable These studies do not provide
any evidence of effect from laser-assisted uvulopalat oplasty or radiof-
requency ablation on daytime sleepiness, apnea reduction, quality of
ife or snoring. We call for research of randomized, controlled trials of




SLEEP APNEA

Redefining Success in Airway Surgery for Obstructive Sleep Apnea: A Meta
Analysis and Synthesis of the Evidence

Adam & Elshawg, BSciHons), MPHY, John R Moss, MSoc56, BEc, MBES

Phase | Surgery Success (%) Success Defined

FCHSE'; Anne Marie Southoolt, MBBS{Hons), FRACPE Janet € Hiller, MPH, PhD!

Phase | Surgery Success (%) Success Defined

Phase | Surgery Success (%) Success Defined

Study  as 50% reduction in AHI and/or AHI = 20 as=10 as=h
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proportion (25% confidence interval)

55%

AHI <20 + 50%

proportion (35% confidence intzrval)

AHI < 10

31.5%

proportion (95% configence interval)

AHI <5

13%




STANDARDS OF PRACTICE COMMITTEE
AMERICAN ACADEMY SLEEP MEDICINE 2010

> Since o0Classic upper airway
correct sleep apnea specialized technigues have
been developed

> Prior guidelines have been based on expert
consensus and non-systematic review

o Performed systematic review of selected surgery

> Publication pending (August 2010) and approved
by Board of AASM

o Current guidelines expected to impact:
. Professional behavior

- Qutcomes
- Costs




GUIDELINE COMPONENTS
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GUIDELINE COMPONENTS

Type of evidence

+ FEandomized trial High

+  Chsarvational shudy Ly

+ Any other svidence ety Low
Decrease grade H:

Serio (- 1) or very zerions (- 2) limdtation to study quality
Imnportant ineonsiztancy (- 1)

Somne (- 1) or major (- 2) meetainty abodt dirsciness
Imprecize orspatse data (- 1)

High probability of reporting bias - 1)

Increase grade IE

*  Stong evidence of aszociation —significant relative riskof = 2 (<0.5) basad on
consistent stidane s fiom two or more obsarvational studies, withno plansible
eonfoundes {+1)

+  Verystongetidencs of association — signdficant selative sk of = 5 (< 02) based on
ditert etideree with no major threats fo yalidity (+2)

+ Eiidence of a doge response gradiant (+1)

+ All plansible confounders wonld hate raduced the effect {+1)




GUIDELINE : DIAGNOSIS AND EVALUATION

o (STANDARD)Presence and severity of OSA must
be determined

. Data on signs, symptoms, and
POLYSOMNOGRAPHY

o (STANDARD) Patients should be advised about :
. Potential of surgical success (see below)
. Complications

. Alternative treatments and success

> Oral appliances
- CPAP




GUIDELINE : CRITERIA OF SUCCESS

o (STANDARD) Treatment Objectives and desired
treatment outcome

. Resolution of signs and symptoms

. Normalization of sleep quality

. Normalization of AHI

. Normalization of oxygen desaturation




GUIDELINE : M AXILLOMANDIBULAR
ADVANCEMENT

o (OPTION) MMA is indicated in severe OSA who
fail PAP therapies or in whom Oral Appliances
are considered ineffective or undesirable

o Value and trade off

- AHI is commonly reduced to less than 10/hr but PAP
IS mor effective in normalizing AHI.

. Evidence of improvement in sleepiness or quality of
life is lacking

- Short and long term risks are poorly described




GUIDELINE :
UVULOPALTOPHARYNGOPLASTY

AS AN | SOLATED PROCEDURE

o (OPTION) UPPP as a single procedure does not
reliably normalize AHI and PAP should be initial
treatment in severe and PAP and OA in moderate
OSA

o Value and trade off

Evidence is low quality level 1

Meta analysis of low quality studies demonstrates AHI is
frequently > 30/hr after UPP

No articles reviewed address UPPP in mild disease

oConvergence of |l ow | evel evi den

does not normalize AHI and only a modest effect on
preoperative values

Alternative outcomes (cardiovascular, sleepiness, quality of
life) lacking
Benefits of UPPP vs risks lacking

C




GUIDELINE : MULTILEVEL SURGERY
(MLS)

o (OPTION) Use of MLS as a combined procedure
or as stepwise multiple operations is acceptable
In patients with narrowing of multiple sites in
the upper airway particularly if they have failed
UPPP

Mul ti ple heterogeneous studi e

very low evidence level 1

o Values and tradeoffs

Non-randomized studies are subject to self selection
bias

Procedures may result in decline in AHI other
clinical outcomes.. not well studied and multiple
procedures could be associated with increase in
morbidity and mortality

S



GUIDELINE : LAUP

o (STANDARD) LAUP 1 s not e. Recomi
a treatment for OSA

o Values and tradeoffs
Recommendation elevated from guideline to standard
No evidence of improvement and chance of worsening
exists
Perioperative pain and complications are issues

Recommendation of this procedure would not be In
the patients best interest

N




GUIDELINE : RADIOFREQUENCY ABLATION
SURGERY

o (OPTION) RFA can be considered as a
treatment in patients with mild to moderate
obstructive sleep apnea who cannot tolerate or
who are unvilling to adhere to positive pressure
therapy or in who oral appliances are ineffective
or undesirable

Level 1 very low level evidence

o Value and tradeoffs

Patients who cannot adhere to PAP or OA, RFA may
be an alternative though not predictable. Since long
term cardiovascular complications of OSA are
associated with even lower values of AHI, RFA
patients should receive follow up assessments for
residual AHI even if symptoms are improved




GUIDELINE : PILLAR | MPLANTS

o (OPTION) Palatal implants may be effective in
some patients with mild obstructive sleep apnea
who cannot tolerate PAP or OA

. One RCT two observational studies suggest marginal
efficacy

> Value and trade off

- Currently it is difficult to predict if it will be a
reliably effective treatment




GUIDELINE : FOLLOW UP

o (Standard) After healing patients whould
undergo objective evaluation of breathing, oxygen
saturation, and clinical assessment of symptoms.
Patients should be followed over time for
recurrence of disease

o Values and trade offs

- Insufficient evidnece exists to predict the duration
that any immediate postoperative improvement is
likely to be maintained




OBSTRUCTIVE APNEA: |S THIS THE
DISEASE'?
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JCSM
Journal of Clinical
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SCIENTIFIC INVESTIGATIONS

Relationship Between Snoring Sound IntensiEK and Sleepiness in Patients with
Obstructive Sleep Apnea

Hroshi Makano, M.O., Ph.D; Tomokazu Furukans, MO Sankei Mishima, M.0D., Ph.D.




Short Sleep Duration and Incident
Coronary Artery Calcification

Chrigtopher BEyan King, B2
Ersten L. Knutaon, FhD
Faul ] BEathouz, FhD
Steve Sidney, MD, MPH

Kiang Lin, PhD

Diane B, Landerdale, FhD

CROMARY ARTERY CAI CIFICA-
tiom, the acoumulation of cal-
citied plaques wisible by com-
puted tomography,! is a
subclinical predictor of future coro-
nary heart disease events *# Risk fac-
tors for calcification include estab-
lished heart dizsease risk factorssuch as
male sex, older age, glucose intoler-

Contaxt Coronary artery calcificationis a subclinical pradictor of coronary heart dis-
ease. Recant studies havefound that sleap duration is correlated with established risk
fadtars for calcification including glucose regulation, blood pressure, sex, age, educa-
tion, and body mass index,

Objectlve To determinewhether objective and subjective measuras of sleep dura-
tion and quality are associated with inddence of calcification ower5 years and whether
calcification risk factors mediate the assodation.

D aslgn, Setting, and Partlclpants Chsenvational cohort of home monitaring in
a healthy middle-aged population of 485 participants fram the Coronary Artery Risk
Cevelopment in Young Adults (CARDGIAY cohort Chicago site (blade and white men
andwormen aged 35-47 years at year 15 of the study in 2000-2001 with follow-up
data atyear 200n 2005-2006) . Potential confounders (age, sex, race, education, ap-
nea risk, smoking status) and mediators dipids, blood pressure, body mass index, dia-
betes, inflammatory markers, alcohol consumption, depression, hostility, self-
reported medical conditions) were measured at both baseline and follow-up. Sleep
metrics (wrist adizraphy measured duration and fragmentation, daytime slespiness,
overall quality, self-reported duration) were exarmined for assodation with incident
calcffication. Participants had no detedable calcification at baseline.




Heavy Snoring as a Cause of Carotid Artery Atherosclerosis

Sharon A Lee¥; Terence C. Amis, PhD2A Karen Byth, PhCF#; George Larcos, MEBBSEA, Kristing Kairaitis, PhD#4 Tracey D Fobireon, PhD;
John R itheatley, PhDvies

I Lardwig Engel Cenire for Respirafory Reseapch, Wesfmead Millerpvimm histifde, Deparfment of Murlear Medicive o Ulfrascund Wesfmend
Hospital apd *Uhaiversify of Sy af Wesimead Hospital, Westmead NSH! Avstraiia

Study Objectives: Frevious studies have sugyeded that snoring and
ohdructive sleep apnea hypoprea syndrorme riay be irportant sk
tadors for the developrment of carotid atherosderosis and groke. How-
ever, it i= not dear if snaring per e is independently related to the nsk
of developing cardtid atherosderdtic plague.

Design: Ohservational cohaort gudy.

Setting: Yolunteer sarnple exarnined ina deep laboratory.
Participants: One hundred ten volunteers (snorers and nonsnorerswith
only rld, nonhyposdic ohstrudive deep apnea hypopnea syndrorme)
underwent polysormnography with guantification of =nonng, bilateral
carotid and fernoral artery uttrasound with quanti fication of atheroscle-
rosis, and cardiovascular risk factar assessment. Subjeds were cat-
egorized into 3 enorng groups: mild [0%-25% night snoring), moderate
(= 25%-50% night =noring), and heawy (= S0% night snoring).
Irterventions: Mk,

Measurements and Results: The prevalence of carotid atherosclero-
sis was 20% with rmild snoring, 32% with moderate snoring, and 64%

with heawvy snonng (F < 004, X7, Logistic regression analysis was
uzed to deterrmine the independent effect of snoring onthe prevalence
of caratid and fernoral atherosderosis. After adjutment far age, sex,
srmaking histary, and hypertension, heawy snoring was significantly as-
socated with canotid atherosclerosis (odds ratio 10 5; 35% confidence
interval 2.1-51.%; P= 0.004) but not with fernaral atherosclerasis.
Conclusions: Heavy snonng significantly increases the ngk of caratid
atherosclerosis, and the increase is independert of other nsk factors,
induding reasures of nodurnal hypoxia and ohetrudive sleep apnea
seventy. Considenng the high prevalence of snaring in the cormmunty,
these findings have substantial public heatth implications for the man-
agerment of carotid atherosclerosis and the prevention of droke.
Keywords: Caratid atherosderosis, snoring, vascular risk fadars
Citation: Lee SA; Arnis TC; Biyth K; Larcos ) Kairaitis k; RobinsonTD;
Wheatley JR. Heawy snonng asa cause of carctid adery atherosden-
sis. SLEER 2008, 3103712071213,




HYPERTENSION
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Figure. Adjusted Cdds Ratio of
Hyperension Accomding to Apnea-Hy popnea
Index and Sleep Time Below 0% O gen
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How SELECTION OF OUTCOME MEASURES
AFFECTS NASAL SURGERY

o Nasal Surgery Randomized Trials
. Failure using AHI as metric
. Success by other measures

o Nasal Surgery and CPAP




NASAL SURGICAL OuTcoMES (AHI)

N Age Mean Mean RDI Mean
BMI Pre/Post | changein
AHI
Series | 20 | Mean 3 40/37 NS
1992 o4
Friedman| ©0 20-71 32/40 NS
2000
Verse| 2% Mean 29 32/ NS
2002 53
KOUT 47 .
SOUR 31.5/315 NS
ELAKIS
2008 _
Fg&: @l 4 | weas) s




Effects of nasal surgery on sleep quality in obstructive sleep

apnea syndrome with nasal obstruction

Seiichi Nakata, M.D.,* Akiko Noda, Ph.D.# Fumihiko Yasuma, M.D.,§ Mami Morinaga, M.D.,*

Table 2 Effects of nasal surgery on sleep quality

Before After p Value
Maximum apnea duration 61.1 = 46.0 47.3 + 36.1 < (101
Mean apnea/hypopnea duration 335273 28874 <0.05
"o Stage | asd + 26 3285+ 165 =<(.01
% Stage II 43.7 = 18.9 47.0 = 184 (.05
%o Stage IIT + IV 0617 1.1 £0.7 1.5.
Y REM 154 = 4.8 179+ 51 = (.01
Ar-l (/hr) 368 = 17.0 36.1 = 165 n.s.
Sleep etficacy (%) 40 +11.3 807 + 60 <<(.01
T5T (min) 4105 = 56.7 440.8 = 35.8 =0.001
(Pa/cm?/sec)
1 ——  P<0.001 ool P<0.001
0. I I 14 ]
12
0. 10"
0.4 o 1
T o
0.%] ]
2
0 before after 0

before after

. Nasal resistance = ~ . .
” SHIEE Figure 2. ESS score
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Effect of treating severe nasal obstruction
on the severity of obstructive sleep apnoea

H.A, McLaan®, A0 Urtene, HS Driver®, AW, Tand, 405, Day®™, PO Munt® and M.E, Fitzpat Heke
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