
Pharyno-laryngeal examination. 

An otolaryngologist specialized in phonatrics assessed the pharyngo-laryngeal behaviour in 

11 selected patients with ALS (5 bulbar onset and 6 limb or corticospinal or peripheral onset) 

diagnosed according to the El Escorial criteria and presenting NIV failure. Bulbar onset 

patients had dysphonia, dysarthria, and swallowing difficulties. All had lower motoneurone 

involvement in the limbs such as limb muscle weakness, atrophy and fasciculation. 

There were 5 female and 6 male patients, mean age 64 (46 – 84 years old) that we compared 

to 5 normal adults for the control group 

They all had a thorough orofacial evaluation and pharyngo-laryngeal examination. Currently, 

awake nasopharyngeal fiberoptic endoscopy represents the first level diagnostic technique to 

be performed. It has been done with nasal fiberscopy video recording (Pentax, VNL-

1190STK) of the velum, the pharynx and the larynx. Specific tasks were performed to 

visually evaluate muscle mobility of the velum, the tongue and the base of the tongue, the 

pharyngeal lateral and posterior wall, the laryngeal margin with the epiglottis and the larynx. 

These evaluations were made through breathing, swallowing and speech exercises. 

The orofacial examination demonstrated fasciculations and atrophy of the tongue muscles 

(3/5 for the bulbar onset group), & 1/6 for the limb onset group) as well as velum muscle 

weakness with hypernasality (11/11) 

Cervical muscle weakness with fall of the head forward was observed in one peripheral 

patient and one bulbar patient. 

Within the nasal fiberscopy findings, the most relevant features were  

- Gag reflex with hypersensitivity of the pharyngo laryngeal mucosa was found in 3 

bulbar patients. Indirect signs of pharyngeal-laryngeal reflux were observed in the 

same 3 bulbar patients and in one peripheral patient.  

- Posterior drop of the base of the tongue with narrowing of the oropharyngeal passage 



(space) was found in 3/5 bulbar patients and in 1/6 peripheral patient associated in 

posterior position of the epiglottis in 3 bulbar patients. 

-  At the level of the vocal folds and false vocal folds most frequent findings were 

incomplete closure of the vocal folds, (7/11), hyper function of the false vocal fold 

with hyper adduction of the ventricular folds to compensate the glottis weakness in 

3/11 patients,  

- We were able to observe a laryngeal spasm in one bulbar patient, probably induced by 

the mucosal contact of the fiberscope, with an exaggerated reflex of airway protection. 

- As well, we observed a reduced laryngeal abduction with limited opening phase with a 

paretic aspect of the larynx in two patients (one bulbar, one peripheral). 

- The cough efficiency was low in 3/11 patients (the bulbar onset patients) 

 



Table 2: Comparison of characteristics of adequately and inadequately ventilated 

patients. 

 

 

 

Group 1 

adequately ventilated 

(n=106) 

Group 2 

inadequately ventilated 

(n=73) p   

 all all  

Anthropometric data 

Age  

(years) 64 [57-72] 64.8 [57.7-73.2] NS 

Gender  

(number of men - %)  72 [69%] 38 [53%] 0.04 

Body Mass Index  

(kg.m
-2

) 22.7 [19.4-25.8] 22.4 [19.1-25.6] NS 

Neurological assessment 

Time from onset to diagnostic 

(months) 10 [6-16] 10[6-17] NS 

Time from onset to NIV 

(months) 24 [11-34] 22 [12-43] NS 

ALSFRS-R score (/48)  39 [35-43] 41 [36-43] NS 

Bulbar onset (n - %) 18 (18) 18 (25) 0.03 

Norris bulbar score (/39) 37 [32-39] 37 [32-39] NS 

Gastrostomy in the follow up 

(number of patients-%) 15 (18%) 10 (16%) NS 

Respiratory assessment 

VC sitting/supine (L) 

1,43[0,95-2,00] 

1,01 [0,49-1,65] 

1,46 [1,0-2,19] 

1,03 [0,77-1,53] NS 

VC sitting/supine 

(% predicted) 

39 [29-51] 

37 [26-51] 

42 [33-55] 

35 [30-58] NS 

PiMAX 

 (cmH20 and % predicted) 

22 [12-34] and 

22 [12-38] 

23[15-42] and 

24[17-48] NS 

SNIP 

 (cm H20 and % predicted) 

22[12-38] and 

19 [14-30] 

20 [14-29] and 

23 [16-34] 0 

Cough peak flow (L/mn) 160[110-250] 110[65-200] NS 

pH before NIV/on NIV 

 

7.41 [7.39-7.43] 

7.42 [7.40-7.44] 

7.42 [7.40-7.44] 

7.41 [7.40-7.44] NS 

PaCO2 before NIV/on NIV 

(mmHg) 

49 [45-53] 

44 [41-49] 

47 [42-54] 

50 [44-55] 

NS 

<0.001 

deltaPaCO2 (mm Hg) 3 [0-9] 0 [-4-1] <0.0001 

PaO2 before NIV/on NIV 

(mmHg) 

74 [70-82] 

81 [74-89] 

73 [67-81] 

72 [68-79] 

NS 

<0.0001 

TS90 before NIV/on NIV 

(% of recording) 

24 [6-68] 

0 [0-1] 

38 [15-75] 

17 [10-41] 

NS 

<0.0001 

Noninvasive ventilation parameters 

IPAP (cm H2O) 13 [12-15] 13 [12-14] NS 

EPAP (cm H2O) 4 [4-6] 4 [4-5] NS 

RR (.min
-1

) 16 [14-16] 16 [14-16] NS 

NIV use (hours per day) 10 [8-12] 8 [6-10] <0.001 

Estimated Vt  440 [380-510] 400 [360-460] 0.02 

Leaks (l.min
-1

) 0 [0-5] 2 [0-10] NS 

Face mask (n - %) 75[69-81] 75 [68-82] NS 

 

 

 



Results are expressed as median [IQR] 

Abbreviations: ALSFRS-R revised Amyotrophic Lateral Sclerosis - Functional Rating Scale, RR 

back-up respiratory rate, EPAP: expiratory positive airway pressure, IPAP: inspiratory positive airway 

pressure, NIV: noninvasive ventilation, PaO2: arterial oxygen tension, PaCO2: arterial carbon dioxide 

tension, PiMax: maximal inspiratory mouth pressure (measured from functional residual capacity), 

SNIP: Sniff Nasal Inspiratory Pressure (measured from functional residual capacity), TS90: time spent 

with transcutaneous pulsed oxygen saturation less than 90%, VC: vital capacity, Vt: tidal volume. NS : 

not significant 



Table 3: Comparison of characteristics of the subgroups of patients with and without 

obstructive events in adequately ventilated patients 
 

Group 1 : adequately ventilated patients 

(n=106) 

Obstructive events  O- O + p 

Anthropometric data 

Age (years) 65[57-71] 62[56-72] NS 

Gender (number of men - %) 46 (83%) 26(70%) NS 

Body Mass Index (kg.m
-2

) 23 [19-26] 23 [20-26] NS 

Neurological assessment 

Time from onset to NIV 

(months) 26 [12-44] 24 [15-38] NS 

ALSFRS-R score (/48) 40 [35-43] 39[35-43] NS 

Bulbar onset (n - %) 15 (23%) 3 (8%) 0.0002 

Norris bulbar score (/39) 36[31-39] 38[32-39] NS 

Gastrostomy in the follow up 

(number of patients-%) 

12 

(24%) 

3 

(10%) NS 

Respiratory assessment 

VC sitting/supine (L) 
1,49[0 .95-2.03] 

1,20 [0,54-1,65] 

1,30[0 .98-1.94] 

0.95 [0,69-1,66] 

NS 

NS 

VC sitting/supine 

(% predicted) 

40 [32-52] 

39 [28-65] 

39 [26-50] 

33 [22-46] 

NS 

NS 

PiMAX 

(cmH20 and % predicted) 
21 [12-31] and 

20 [12-32] 

24 [11-67] and 

25 [12-67] 

NS 

NS 

SNIP 

(cm H20 and % predicted) 
18[13-25] and 

18 [13-28] 

20[13-36] and 

21 [16-32] 

NS 

NS 

Cough peak flow (L/mn) 180[130-250] 180[130-250] NS 

pH before NIV/on NIV 

 

7.41 [7.39-7.43] 

7.42 [7.40-7.44] 

7.41 [7.40-7.43] 

7.41 [7.40-7.44] 

NS 

NS 

PaCO2 before NIV/on NIV 

(mmHg) 
49 [45-53] 

44 [41-48] 

50 [45-56] 

45 [43-51] 

NS 

NS 

deltaPaCO2 (mm Hg) 4 [1-11] 2 [0-7] NS 

PaO2 before NIV/on NIV 

(mmHg) 
73[70-82] 

81 [74-87] 

76[70-82] 

81 [76-92] NS 

TS90 before NIV/on NIV 

(% of recording) 

24 [6-73] 

0 [0-1] 

22 [6-55] 

1 [0-2] 

NS 

0.002 

Noninvasive ventilation parameters 

IPAP (cm H2O) 13 [12-14] 14 [12-16] NS 

EPAP (cm H2O) 4 [4-4] 5 [4-6] 0.0006 

RR (.min
-1

) 16 [14-16] 16 [16-16] NS 

NIV use (hours per day) 11 [8-16] 8 [6-10] 0.0006 

Estimated Vt 450 [390-520] 440 [370-500] NS 

Leaks (l.min
-1

) 0 [0-6] 1 [0-4] NS 

 

Results are expressed as median [IQR] 

Abbreviations: ALSFRS-R revised Amyotrophic Lateral Sclerosis - Functional Rating Scale, RR 

back-up respiratory rate, EPAP: expiratory positive airway pressure, IPAP: inspiratory positive airway 

pressure, NIV: noninvasive ventilation, PaO2: arterial oxygen tension, PaCO2: arterial carbon dioxide 

tension, PiMax: maximal inspiratory mouth pressure (measured from functional residual capacity), 

SNIP: Sniff Nasal Inspiratory Pressure (measured from functional residual capacity), TS90: time spent 

with transcutaneous pulsed oxygen saturation less than 90%, VC: vital capacity, Vt: tidal volume. NS : 

not significant 



Figure legend 
 

Movie of the awake nasopharyngeal fiberoptic endoscopy on spontaneous breathing  and on 

NIV  : Immediate obstruction of the upper airway at all the levels, from the tongue to the 

glottis without any closure of the glottis. 
 


