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Objectives/Hypothesis: The retrolingual space is one of the potential sites of obstruction identified in
patients with obstructive sleep apnea syndrome (OSAS). Hypertrophied lingual tonsils (LT) can obstruct
the airway at this level. The goal of this study was to measure the tolerance and efficacy of lingual
tonsillectomy in patients with OSAS.

Study design: A retrospective chart review was conducted recruiting all patients with OSAS confirmed
on sleep recording, who either had failed or refused medical treatment and who underwent lingual
tonsillectomy.

Materials and methods: Diagnosis of LT hypertrophy was made by full ENT clinical examination using
a flexible endoscopy, completed by MRI and followed by drug-induced sleep endoscopy. The surgical
intervention was carried out endoscopically by diode laser or coblation. The primary endpoint to measure
efficacy was drop in apnea-hypopnea index (AHI) on sleep recording at 6 months. Secondary endpoints
comprised reduced snoring and Epworth Sleepiness Scale (ESS) and postoperative symptom tolerance.
Results: Eleven patients aged 44.3+12.6 years were included. AHI dropped from 29.5+21.7/h to
11.6+9.6/h: i.e., by 60% (P=0.005). Five patients had AHI<10/h: i.e., cure rate of 45%. ESS dropped from
134+3.4t08.1+4.9 (P=0.012). No complications were observed.

Conclusions: LT ablation seemed effective in OSAS with retrolingual obstruction in failure of medical

treatment.
Level of evidence: 4.

© 2018 Published by Elsevier Masson SAS.

1. Introduction

Obstructive sleep apnea syndrome (OSAS) is a frequent and
major medical concern [1]. It is responsible for multiple compli-
cations related to daytime sleepiness and induces cardiovascular
pathologies [2]. Obstructive sleep apnea syndrome is character-
ized by iterative partial or complete obstruction of the upper airway
(pharynx) during sleep. Specific narrowing of the retrolingual space
is thought to be due either to tongue malposition or to increased
tongue-base volume. In some cases, tongue volume is normal but
the lingual tonsils (LT) are hypertrophied.

The LTs consist of lymphoid tissue mainly localized on either
side of the tongue base in Waldeyer's ring, present in some cases
during adulthood [3]. Different surgical treatments aim to widen
the retrolingual space. In case of anatomical lingual malposition
due to mandibular retrusion, the most effective treatment is bimax-
illary advancement; but this is heavy and selective surgery [4]. In
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case of functional lingual malposition, electrical stimulation of the
hypoglossal nerve [5] enables widening of the retrolingual space
during sleep; however, this treatment is expensive. Other surgi-
cal techniques include tongue base volume reduction by either a
transoral or a transcervical approach [6,7], and repositioning of
tongue insertions (hyoid suspension, genioglossus transposition,
and lingual suspension) [6].

In terms of surgical techniques, there is often some confusion
between base of tongue reduction surgery and lingual tonsillec-
tomy; however, isolated lingual tonsil involvement is rare and
rarely described in the literature.

The different surgical techniques that target LT hypertrophy
need to be further evaluated.

The main goal of the present study is to evaluate the efficacy and
tolerance of surgical ablation of the LTs in OSAS.

2. Materials and methods

All patients with sleep disorder were seen in our ENT head
and neck surgery outpatient clinic. Questionnaires were used to
assess snoring qualitatively and measure daytime sleepiness on
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the Epworth Sleepiness Scale (ESS) [8]. Patients also underwent full
clinical ENT examination in seated position, oriented towards sleep
respiratory disorders and identifying obstruction sites on flexible
endoscopy to evaluate the nasal fossae, tongue base, epiglottis, and
lingual tonsils.

When OSAS was suspected, a sleep study was routinely pre-
scribed, with type I, II or III polysomnography (PSG). OSAS
was defined by apnea-hypopnea index (AHI)>10/h, and classi-
fied as mild (10<AHI<15/h), moderate (15 <AHI<30/h) or severe
(AHI>30/h).

When OSAS was diagnosed with retrolingual space identified as
the site of obstruction, conservative treatment was introduced, by
continuous positive airway pressure (CPAP) or an oral dental appli-
ance (OA). In case of failure of conservative treatment, usually due
to poor tolerance or partial efficacy, patients often ask for definitive
surgical treatment. In such cases, drug-induced sleep endoscopy
(DISE) was performed to identify the sites and mechanism of
obstruction (DISE was not routinely performed in our department
before 2010). In case of doubtful diagnosis of hypertrophied lin-
gual tonsils, T2-sequence MRI was performed. Hypertrophy was
assessed by measurement of LT height and maximum thickness on
sagittal slice.

DISE was carried out in a surgery room under anesthesia main-
tained by propofol using an electrical syringe to reach a target
concentration. The depth of sleep was monitored by the standard
vital signs and the bispectral index (BIS) [9].

During DISE, obstruction sites were identified and classified
qualitatively according to the VOTE classification [10].

In case of retrolingual obstruction with LT hypertrophy, lingual
tonsillectomy was considered.

Surgical ablation was performed under general anesthesia
with nasotracheal intubation, or sometimes orotracheal intuba-
tion without tracheotomy. Then a laryngoscope was introduced,
with a multi-valve retractor at the level of the lingual V to enable
good exposure. Surgery was performed using a microscope or more
rarely a rigid endoscope.

Lingual tonsillectomy classically uses a diode laser with
continuous firing by a fiber vehicle (Dormier Medtech), or
else coblation (Coblator, Arthrocare, USA). Hemostasis was car-
ried out throughout the intervention, using monopolar forceps.
Lingual tonsillectomy was performed one side at a time, dis-
secting down to the vallecula. Muscle fibers of the tongue
were conserved. Access to the inferior part of the vallecular
was achieved by repositioning the tongue depressor deeper in
the middle for proper visualization of the free border of the
epiglottis.

Postoperative hospital stay was extended until recovery of oral
feeding and pain relief without intravenous analgesics. Antacids
were prescribed. Tolerance was assessed by duration and type
of analgesia (WHO steps 1, 2 or 3) and pain intensity on a 0-10
scale.

Patients were seen after discharge in the outpatient clinic one
week after surgery to complete evaluation of tolerance of the pro-
cedure, then again between 3 to 6 months to evaluate efficacy:
patient interview with Epworth score and assessment of resid-
ual snoring. Subsequently, a sleep study was performed within
6 months.

We studied retrospectively the cases of all patients who under-
went isolated LT ablation from 2007 to 2016.

The primary endpoint was AHI after surgery. Patients were
considered cured when AHI was less than 10/h. Surgery was con-
sidered effective for AHI<20/h with 50% reduction. Reduction in
ESS and snoring were secondary endpoints. Tolerance of the surgi-
cal procedure was evaluated based on postoperative complications
(respiratory, hemorrhage, and infection), hospital stay, analgesic
level, and time to resumption of oral feeding.

2.1. Statistics

Means and standard deviations were calculated. The Mann-
Whitney test was used to compare pre- versus postoperative date.
Results were considered significant when P values were < 0.05.

3. Results

Eleven patients (5 males and 6 females) fulfilled our inclusion
criteria. Mean age and body mass index (BMI) were 44.3 +12.6
years and 28.8 4 5.6 kg/m?2 respectively. Obesity (BMI>30kg/m?)
was found in 63.6% of the patients. Ten patients had snoring disor-
der, 8 had gastroesophageal reflux disease (GERD), 6 were smokers,
and 8 had history of palatine tonsillectomy. 8 patients were con-
sidered CPAP or OA failures, and 3 refused initial conservative
treatment (CPAP or OA) and requested first-line LT ablation.

Mean preoperative AHI was 29.5+21.7/h. Four patients
had mild OSAS (AHI=12.54+5.7/h), 3 moderate OSAS
(IAH=24.7+1 .6/h), and 4 severe OSAS (AHI=50.0+11.3/h).
Mean AHI in obese and non-obese patients was 32.3 +25.0/h and
24.5+16.2/h, respectively.

MRI was performed in 9 patients to confirm diagnosis of OSAS.
LTs were 32.3 +£15.6 mm long and 19.7 + 9 mm thick, measured on
sagittal slices.

Nine patients underwent DISE. Four showed complete isolated
retrolingual obstruction, 4 complete retrolingual obstruction plus
oropharyngeal or soft-palate obstruction, and 1 showed partial
retrolingual plus soft-palate obstruction.

Diode laser was used for 9 patients, and coblation for 2 patients.
Mean operative time was 102 422 mins, with no significant differ-
ence between laser and coblation techniques.

Mean hospital stay was 3.1+ 1.5 days. The mean postoperative
pain score was 5.9 +2.5/10. All patients received paracetamol dur-
ing their stay. Ten, however, needed a step-2 analgesic (tramadol)
and 3 a step-3 analgesic (morphine). Only step-1 painkillers were
necessary at discharge, for a mean 12.2 + 3.0 days.

Normal oral feeding was resumed at 1.1 + 0.8 days after surgery.
Mean BMI progressed from 28.6+5.1kg/m? preoperatively to
27.9+ 5.3 kg/m? postoperatively.

No complications were observed.

Postoperative PSG was performed at a mean 6.2 + 3.2 months.
All patients showed a drop in AHI, from a mean 29.54+21.7/h to
11.64+9.6/h (P=0.005): i.e., 60% reduction in AHI Five patients
(45.0%) were considered cured; surgery was considered effective
in 7 (55.0%).

Fig. 1 shows results according to severity of OSAS. In the severe
group, AHI decreased from 504+ 11.3/h to 194 11.3/h; in the mod-
erate group, from 24.7 +1.6/h t0 9.0 + 7.9/h; and in the mild group,
from 12.5+5.8 t0 6.2+ 3.9/h.

Fig. 2 shows results according to type of obstruction: com-
plete obstruction versus complete obstruction associated with a
second site. In isolated complete retrolingual obstruction (n=4),
AHI decreased from 22.2 +8.8/h to 5.6 + 1.8/h (74.5% decrease); in
retrolingual obstruction associated with a second site (n=4), AHI
decreased from 22.3 +£10.9/h to 15.5 +6.0/h (30.5% decrease).

Mean ESS normalized, decreasing from 13.0+3.4 to 8.1+4.9
(P=0.012) (38.4% decrease). The majority of patients reported no
further snoring (66%).

4. Discussion

This study showed that patients with OSAS experience a clear
reduction in nocturnal respiratory events after isolated lingual
tonsil ablation when hypertrophied tonsils were implicated in pha-
ryngeal obstruction during sleep. There is also improvement in
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Fig. 2. AHI progression according to type of obstruction.

daytime sleepiness and snoring. The procedure takes less than
2 hours, and is associated with minimal complications.

The first reports of treatment of LT hypertrophy date from the
late 19th century. Dr Lennox-Browne, an otorhinolaryngologist in
Cambridge, UK, described the symptoms linked to LT hypertrophy
in his book “The Throat and Nose and Their Diseases”, published in
1899. Unfortunately, the literature on this pathology today is very
sparse.

Multiple factors seem to be associated with LT hypertrophy,
such as obesity, smoking, GERD, and previous palatine tonsillec-
tomy [11-14]. Several mechanisms have been suggested: smoking
and GERD both induce lymphoid tissue irritation leading to hyper-
plasia, and palatine tonsil ablation increases exposure to these
irritants. In our study, we found a high frequency of the same irri-
tating factors.

These factors are also associated with OSAS; obesity is a
clear risk factor, with an odds ratio of 4.17 [1], and smok-
ing has an odds ratio of 4.44 [15]. Wise [16] found GERD in
75% of patients diagnosed with OSAS, though the mechanism
is not very well understood. One of the theories is that GERD
induces LT hypertrophy which in turn produces obstruction and
OSAS.

LT assessment uses awake flexible endoscopy of the retro-
basilingual space. According to Friedman, LT can be classified into
5 grades (0-4) depending on tongue-base covering, and LT thick-
ness and level with respect the tip of the epiglottis [17]. Clinical

examination plus MRI confirm diagnosis of LT hypertrophy, but
DISE is still necessary from a surgical point of view. DISE allows
proper visualization of the retro-basilingual obstructions by the LT,
and better sheds light on the mechanism of obstruction: primary
obstruction related directly to hypertrophied LTs, or secondary
obstruction related to the LTs pushing on the epiglottis and leading
to a backward tilt [19].

DISE can also correct information collected during awake clini-
cal examination. In a study comparing awake clinical examination
and DISE, the retrolingual space appeared as a site of obstruction
in 28% of cases during wakefulness, versus 69% during DISE in the
same population [18]. DISE can also quantify the obstruction as
complete or partial. Finally, it can show other sites of obstruction:
soft palate, oropharynx, epiglottis [19].

Regarding surgical LT ablation, the Frenchman Emile Moure pro-
posed conservative treatment by iodinated mouthwash gargles in
his textbook “Elementary Treatments and Practice of ENT Diseases”,
published in 1904. In case of failure, he recommended lingual ton-
sillectomy using Lennox-Browne’s tonsillotome.

The surgical ablation of the LT is a delicate intervention: expo-
sure may be restricted by retrognathia, macroglossia or small
mouth opening, which are all very common anatomical character-
istics seen in patients with OSAS. The LTs can also be an obstacle
to intubation and ventilation [22], necessitating temporary tra-
cheotomy in some cases [20]. In our series, no tracheotomies were
required.
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Exposure is usually endoscopic. The operative field is visualized
by microscope or 70° rigid endoscope [23]. The implantation of the
lingual tonsils in the back of the tongue base, which is even more
vertical [12,21] in patients with OSAS, makes access even more
difficult even when exposure is good. Therefore, other methods
have been developed: the transcervical approach [24] and tran-
soral robotic surgery [25]. The present series exclusively used an
endoscopic. Hoff [27] studied the robotic transoral surgical system
in 285 patients undergoing tongue base or LT surgery, and reported
that the procedure was feasible, with crossover needed, and with
an average surgery time of 86 mins, compared to 102 mins in our
series. The percutaneous transcervical approach [24] seems to be a
good method to overcome exposure difficulties. On the other hand,
this approach needs an ultrasound examination performed by a
radiologist and also needs specific instruments.

For lingual tonsillectomy per se, CO, [23] or diode laser, electro-
resection, coblation or radiofrequency coblation are used [27]. All
these techniques are usually performed under general anesthesia
and seldom under sedation with spontaneous ventilation.

The laser [23] is a good cutting tool which, coupled to a micro-
scope, separates the dissection planes and reduces the risk of
excessive resection and thus of intra- and postoperative bleeding
and pain. In our series, we used the diode laser in most cases. This
laser is preferable to the CO, laser: its wavelength makes it more
hemostatic, consequently reducing surgery time; this was observed
in a study on the palatine tonsils, where the diode laser was com-
pared to the CO, laser [26]. The coblation technique, which uses
low temperature [27], allows gradual reduction of the LT and can
better respect resection limits; however, resection is more limited,
with greater risk of recurrence.

In our study, almost half of the patients with OSAS were cured,
with an AHI drop of 60%. Very few articles studied isolated LT abla-
tion in OSAS. Dundar [20] reported a single patient with OSAS,
cured by lingual tonsillectomy. Muderris published preliminary
results of a retrospective study of 6 patients [21] that evalu-
ated transoral robotic surgery in hypertrophic lingual tonsils. He
showed a somewhat similar drop in AHI after lingual tonsillec-
tomy, from 27.5/h preoperatively to 6.3/h postoperatively. The
results of tonsillectomy in OSAS need to be compared to other
techniques involving widening of the retro-basilingual space. Max-
illomandibular advancement surgery seems to be the most effective
treatment, as shown in a meta-analysis [30], with 87% efficacy in
first or second line. However, it is a long and difficult procedure.
Moreover, it entails a high risk of dental malocclusion and sen-
sorineural deficit in the lower face. Hypoglossal stimulation [5]
was also shown to be an effective technique, with a drop in AHI
from 29.3/h to 9.0/h after one year; it was well tolerated, with
a 4.5% rate of complications such as pain, infection or secondary
defective device removal; most importantly, it is a very expen-
sive treatment. A meta-analysis [6] compared the various surgical
procedures involving tongue-base volume reduction and tongue
insertion repositioning, with efficacy ranging between 35% and 68%
[29], compared to 55.0% in the present study.

The different surgical techniques used for widening the retro-
basilingual space have been shown to be effective in the treatment
of OSAS. It can also be interesting to associate different techniques
to increase efficacy: e.g., to associate LT ablation and hypoglossal
nerve stimulation.

Our study also highlighted the importance of DISE, allowing
some prognosis of surgical results. AHI drop seemed to be greater
isolated complete retro-basilingual obstruction. The only real fail-
ure in our series was an incomplete LT resection, linked to the
surgical technique rather than topographic diagnosis.

There were no major intra- or postoperative complications.
Hoff [25] likewise did not report any serious postoperative com-
plications, in contrast to Murrderis [28] who reported 2 cases of

oropharyngeal stenosis in robotic lingual tonsillectomy associated
with epiglottoplasty.

Our study had certain limitations. Its lack of power is due to
the small population and the retrospective design. Patients were
selected according to awake clinical data rather than DISE findings.

The study nevertheless provides an initial approach to treat-
ing OSAS. It could be a support for future prospective studies with
larger populations, to better define the selection criteria for patients
likely to benefit from this procedure. A longer efficacy evaluation
period could also identify risks of residual or recurrent pathol-
ogy. It would also be interesting to compare the different surgical
techniques, especially between diode laser and radiofrequency
coblation and/or robotic surgery.

5. Conclusion

In OSAS with narrowing of the retro-basilingual space related to
LT hypertrophy, after failure of conservative medical treatment, LT
ablation seems to be effective. It is a relatively low-cost and simple
procedure, with few complications. Preoperative clinical diagno-
sis of LT hypertrophy is based on DISE, and is a key element for
successful surgery.

Disclosure of interest
The authors declare that they have no competing interest.

References

[1] Young T, Palta M, Dempsey ], Skatrud ], Weber S, Badr S. The occurrence
of sleep-disordered breathing among middle-aged adults. N Engl ] Med
1993;328(17):1230-5.

[2] Bradley TD, Floras JS. Obstructive sleep apnoea and its cardiovascular conse-
quences. Lancet 2009;373(9657):82-93.

[3] Hellings P, Jorissen M, Ceuppens JL. The Waldeyer's ring. Acta Otorhinolaryngol
Belg 2000;54(3):237-41.

[4] Raunio A, Rauhala E, Kiviharju M, Lehmijoki O, Sandor GK, Oikarinen K. Bimax-
illary advancement as the initial treatment of obstructive sleep apnea: five
years follow-up of the pori experience. ] Oral Maxillofac Res 2012;3(1):e5,
http://dx.doi.org/10.5037/jomr.2012.3105.

[5] Patrick ], Strollo Jr MD, Ryan ], Soose MD, Joachim T, Maurer MD, et al.
Upper-airway stimulation for obstructive sleep apnea. New Engl ] Med
2014;370:139-49.

[6] Blumen M, Crampette L, Fischler M, Galet de Santerre O, Jaber S, Larzul J],
et al. Surgical treatment of obstructive sleep apnea syndrome. Rev Mal Respir
2010;27(Suppl. 3):5S157-65.

[7] Stuck BA, Starzak K, Hein G, Verse T, Hérmann K, Maurer JT. Combined radiofre-
quency surgery of the tongue base and soft palate in obstructive sleep apnoea.
Acta Otolaryngol 2004;124(7):827-32.

[8] Johns MW. A new method for measuring daytime sleepiness: the Epworth
sleepiness scale. Sleep 1991;14:540-5.

[9] Babar-Craig H, Rajani NK, Bailey P, Kotecha BT. Validation of sleep
nasendoscopy for assessment of snoring with bispectral index monitoring. Eur
Arch Otorhinolaryngol 2012;269:1277-9.

[10] Kezirian EJ, Hohenhorst W, de Vries N. Drugs-induced sleep endoscopy: the
VOTE classification. Eur Arch Otorhinolaryngol 2011;268:1233-6.

[11] Sung MW, Lee WH, Wee JH, Lee CH, Kim E, Kim JW. Factors associated with
hypertrophy of the lingual tonsils in adults with sleep-disordered breathing.
JAMA Otolaryngol Head Neck Surg 2013;139(6):598-603.

[12] Hwang MS, Salapatas AM, Yalamanchali S, Joseph NJ, Friedman M. Factors asso-
ciated with hypertrophy of the lingual tonsils. Otolaryngol Head Neck Surg
2015;152(5):851-5.

[13] Guimaraes CV, Kalra M, Donnelly LF, et al. The frequency of lingual tonsil
enlargement in obese children. AJR Am ] Roentgenol 2008;190(4):973-5.

[14] DelGaudio JM, Naseri I, Wise JC. Proximal pharyngeal reflux correlates with
increasing severity of lingual tonsil hypertrophy. Otolaryngol Head Neck Surg
2008;138(4):473-8.

[15] Wetter DW, Young TB, Bidwell TR, et al. Smoking as a risk factor for sleep-
disordered breathing. Arch Intern Med 1994;154(19):2219-24.

[16] Wise SK, Wise ]JC, DelGaudio JM. Gastroesophageal reflux and laryngopharyn-
geal reflux in patients with sleep-disordered breathing. Otolaryngol Head Neck
Surg 2006;135(2):253-7.

[17] Friedman M, Yalamanchali S, Gorelick G, Joseph NJ, Hwang MS. A standard-
ized lingual tonsil grading system: interexaminer agreement Otolaryngol Head
Neck Surg 2015;152(4):667-72.

[18] Zerpa Zerpa V, Carrasco Llatas M, Agostini Porras G, Dalmau Galofre ].
Drug-induced sedation endoscopy versus clinical exploration for the diag-


http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0155
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0160
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0165
dx.doi.org/10.5037/jomr.2012.3105
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0175
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0180
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0185
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0190
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0195
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0200
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0205
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0210
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0215
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0220
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0225
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0230
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0235
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240

C. Mure et al. / European Annals of Otorhinolaryngology, Head and Neck diseases 136 (2019) 19-23 23

nosis of severe upper airway obstruction in OSAHS patients. Sleep Breath
2015;19(4):1367-72.

[19] Bachar G1, Nageris B, Feinmesser R, Hadar T, Yaniv E, Shpitzer T, et al. Novel
grading system for quantifying upper-airway obstruction on sleep endoscopy.
Lung 2012;190(3):313-8.

[20] Diindar A, Oziinlii A, Sahan M, Ozgen F. Lingual tonsil hypertrophy producing
obstructive sleep apnea. Laryngoscope 1996;106:1167-9.

[21] Muderris T, Sevil E, Bercin S, Gul F, Kiris M. Transoral robotic lingual
tonsillectomy in adults: preliminary results. Acta Otolaryngol 2015;135(1):
64-9.

[22] Ovassapian A, Glassenberg R, Randel GI, Klock A, Mesnick PS, Klafta JM. The
unexpected difficult airway and lingual tonsil hyperplasia. Anesthesiology
2002;97(1):124-32.

[23] Krespi YP, Har-EI G, Levine TM, Ossoff RH, Wurster CF, Paulsen JW. Laser lingual
tonsillectomy. Laryngoscope 1989;99(2):131-5.

[24] Blumen M, Coquille F, Chabolle F. Lingual tonsil reduction in OSA: tran-
scervical radiofrequency ablation. Eur Ann Otorhinolaryngol Head Neck Dis
2012;129(6):339-42.

[25] Hoff PT, D’Agostino MA, Thaler ER. Transoral robotic surgery in benign dis-
eases including obstructive sleep apnea: safety and feasibility. Laryngoscope
2015;125(5):1249-53.

[26] Havel M, Sroka R, Englert E, Stelter K, Leunig A, Betz CS. Intraindividual com-
parison of 1,470 nm diode laser versus carbon dioxide laser for tonsillotomy: a
prospective, randomized, double blind, controlled feasibility trial. Lasers Surg
Med 2012;44(7):558-63.

[27] Leitzbach SU, Bodlaj R, Maurer JT, Hormann K, Stuck BA. Safety of cold ablation
(coblation) in the treatment of tonsillar hypertrophy of the tongue base. Eur
Arch Otorhinolaryngol 2014;271(6):1635-9.

[28] Muderris T, Sevil E, Bercin S, Gul F, Kiris M. Oropharyngeal stenosis after tran-
soral robotic lingual tonsillectomy. ] Craniofac Surg 2015;26(3):853-5.

[29] Kezirian EJ, Goldberg AN. Hypopharyngeal surgery in obstructive sleep
apnea: an evidence-based medicine review. Arch Otolaryngol Head Neck Surg
2006;132(2):206-13.

[30] Caples SM, Rowley JA, Prinsell JR, Pallanch JF, Elamin MB, Katz SG, et al. Surgi-
cal modifications of the upper airway for obstructive sleep apnea in adults: a
systematic review and meta-analysis. Sleep 2010;33(10):1396-407.


http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0240
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0245
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0250
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0255
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0260
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0265
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0270
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0275
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0280
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0285
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0290
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0295
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300
http://refhub.elsevier.com/S1879-7296(18)30190-X/sbref0300

	Surgical ablation of lingual tonsils in the treatment of obstructive sleep apnea
	1 Introduction
	2 Materials and methods
	2.1 Statistics

	3 Results
	4 Discussion
	5 Conclusion
	Disclosure of interest
	References


