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A Research on the Management of Ventilatory Insufficiency in Patients with Neuromuscular Diseases
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Rehabilitation Medicine, Daejeon Eulji University Hospital, Eulji University College of Medicine, *Department of Rehabilitation Medicine,
Pusan National University School of Medicine, ’Department of Rehabilitation Medicine, Chonbuk National University Medical School

Objective: To investigate the real condition of pulmonary
rehabilitation for patients with advanced neuromuscular dis-
eases (NMDs) on mechanical ventilation in Korea.
Method: In order to estimate current state of pulmonary
rehabilitative management, chart review and pulmonary func-
tion evaluation were conducted in a total of 267 NMD
patients who had applied mechanical home ventilator in our
center from March 2001 to December 2008.

Results: Total 267 patients were included: 95 with Duchenne
muscular dystrophy, 69 with other types of myopathy, 83
with amyotrophic lateral sclerosis (ALS), 20 with spinal
muscular atrophy. Among them, 18 who were previously
intubated and 17 patients who had undergone tracheostomy
were switched into volume-limited non-invasive ventilation
(NIV). At the time of hospital discharge, 234 patients were

applied NIV successfully. Twenty other patients who once
used continuous positive airway pressure (CPAP) or bilevel
positive airway pressure (BiPAP) ventilators inappropriately
were switched into volume-limited NIV. However, 20 patients
who had successfully applied NIV first underwent tracheostomy
due to exacerbation of underlying disease.

Conclusion: Adequate pulmonary management is the only
promising method to prevent lethal complications, and to
prolong life span of advanced NMD patients. We assume
that more NMD patients can improve their quality of life
and prolong their life through proper pulmonary rehabilitation
including regular pulmonary function check-ups and ventilatory
state monitoring as well as early NIV application. (J Korean
Acad Rehab Med 2010; 34: 347-354)
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O =&k #Hg=k 24 7] (Micro spirometer, Micro Medical
Ltd., Chatham, UK)E o]-&3s}o] ok ApA|e} ¢ AFAlloll A
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@ Z 7135 (peak cough flow: PCF): |t 3 =4
7] (Peak flow meter, ASSESS®, Health Scan Products Inc.,
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EA 42 SPSS 13.0 for windows versions AF-83}1 1,
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(3) Z7|A}2(home mechanical ventilator care)2 |t H|
HE™ 58 BRUHO HE A4S BH/E oF
& AFZF7I(LTV-900, Pulmonetic Systems Inc., Minneapolis,
USA, CARAT II, HOFFRICHTER GmbH, Schwerin, Germany,
LEGENDAIR®, Tyco Healthcare, Gosport, UK 32 PLV-100,
Respironics, Murrysville, USA) 55 Ah&3}low v|7} »}
2~ (Goldseal nasal mask, Respironics, Murrysville, USA) 2+
© |77} vkAF(Performa Track'™ SE mask, Respironics,
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H “
=3 4.9_0], Y RN MD g]-z}-*O] Z3kE| i AA 2679
o] 32} RE = DMD 957, ALS 839, 7|8} T8 691,
SMA 20 o8 zAE A,,uq % 317} 7184 YAE 208
. ogZ= 59 o]t} (Table 1).
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Table 1. Basal Characteristics of Candidates and Initial Application
State of Mechanical Ventilators

Myopathy
SMA  ALS  Total
DMD  Others  (320)  (n=83) (n=267)
m=95)  (n=69)
Age (yr) 22458 301£17.5 161£127 50.6:9.9 333:182
Sex Male 95 39 14 60 208
Female 0 30 6 23 59
NIPPV 78 59 11 51 199
IPPV 17 10 9 32 68

DMD: Duchenne muscular dystrophy, Others: undetermined pro-
gressive muscular dystrophy (n=28), congenital myopathy (n=9),
myotonic muscular dystrophy (n=7), fascioscapulohumeral dys-
trophy (n=6), Becker’s muscular dystrophy (n=5), limb girdle
muscular dystrophy (n=3), mitochondrial myopathy (n=3), Emery-
Dreifuss muscular dystrophy (n=2), metabolic myopathy (n=1),
polymyositis (n=1), Nemaline myopathy (n=1), Nonaka myopathy
(n=1), Pompe’s disease (n=1), Schwartz-Jampel syndrome (n=1),
SMA: Spinal muscular atrophy, ALS: Amyotrophic lateral sclerosis,
NIPPV: Non-invasive intermittent positive pressure ventilation,
IPPV: Invasive positive pressure ventilation
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2 2 g o2 Aol A HF 863.7 ml (B4 <l
Zx19] 21.8%), T AAlA = 7722 ml (B4 dIEA 9
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Table 2. Results of Pulmonary Function Assessment among Different NMD Groups

Myopathy
SMA (n=15) ALS (n=64)
DMD (n=85) Others (n=65)
VCsit (ml) 669.1+421.6 899.7+557.8 675.0+402.6 1,115.7+678.4
preVCsit (%) 17.4£13.4 24.3117.6* 17.5£14.5 25.9+18.4"
VCsup (ml) 625.8£401.6 787.9+471.2 610.8+367.1 982.9+593.0
preVCsup (%) 16.3£11.6 20.9+14.3* 18.0£12.6 22241607
PCF (L/min) 132.3+£71.7 169.8+74.7 156.3+103.0 177.2+94.9
APCF (L/min) 173.1£69.9 201.7£130.3 168.3+95.7 208.2497.5
MIP (cmH20) 17.9£11.1 24.8+13.4 25.0£19.1 20.8+12.5
preMIP (%) 16.3£11.3 27.4£18.7 31.5+30.7 20.7+18.7
MEP (cmH20) 17.9£10.6 30.1£20.9 30.0+23.0 23.8+18.2
preMEP (%) 11.7£7.9 25.9421.7 22.7+£18.7 16.7£14.8

Values are meantstandard deviation.

NMD: Neuromuscular disease, DMD: Duchenne muscular dystrophy, Others: undetermined progressive muscular dystrophy (n=28),
congenital myopathy (n=9), myotonic muscular dystrophy (n=7), fascioscapulohumeral dystrophy (n=6), Becker’s muscular dystrophy (n=5),
limb girdle muscular dystrophy (n=3), mitochondrial myopathy (n=3), Emery-Dreifuss muscular dystrophy (n=2), metabolic myopathy
(n=1), polymyositis (n=1), Nemaline myopathy (n=1), Nonaka myopathy (n=1), Pompe’s disease (n=1), Schwartz-Jampel syndrome (n=1),
ALS: Amyotrophic lateral sclerosis, SMA: Spinal muscular atrophy, VCsit: Vital capacity in sitting position, preVCsit: predicted value
of VC in sitting position, VCsup: vital capacity in supine position, preVCsup (%): predicted value of VC in supine position, PCF: peak
cough flow, APCF: assisted PCF, MIP: maximal inspiratory pressure, preMIP: predicted value of MIP, MEP: maximal expiratory pressure,

preMEP: predicted value of MEP

*p<0.05, comparison of preVCsit (%) and preVCsup (%) in other myopathy group. Tp<0.05, comparison of preVCsit (%) and preVCsup

(%) in ALS group
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Total patients

(n=267)

Initial NIPPV Initial IPPV
(n=199) (n=68)
IPPV—NIPPV (n=35)

< Extubation—>NIPPV (n=18)
Seal off >NIPPV (n=17)
v v
Final NIPPV Final IPPV
(n=234) (n=33)

Fig. 1. Flow diagram of patients included in this study. NIPPV:
Non-invasive intermittent positive pressure ventilation, IPPV:
Invasive positive pressure ventilation.
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Table 3. Composition of Candidates according to Ventilator
Application State

Myopathy
ALS SMA  Total
DMD  Others
Initial NIPPV 78 59 51 11 199
IPPV—NIPPV 15 8 6 6 35
Final NIPPV 93 67 57 17 234
Final IPPV 2 2 26 3 33

DMD: Duchenne muscular dystrophy, Others: undetermined pro-
gressive muscular dystrophy (n=28), congenital myopathy (n=9),
myotonic muscular dystrophy (n=7), fascioscapulohumeral dys-
trophy (n=6), Becker’s muscular dystrophy (n=5), limb girdle
muscular dystrophy (n=3), mitochondrial myopathy (n=3), Emery-
Dreifuss muscular dystrophy (n=2), metabolic myopathy (n=1),
polymyositis (n=1), Nemaline myopathy (n=1), Nonaka myopathy
(n=1), Pompe’s disease (n=1), Schwartz-Jampel syndrome (n=1),
SMA: Spinal muscular atrophy, ALS: Amyotrophic lateral sclerosis,
NIPPV: Non-invasive intermittent positive pressure ventilation,
IPPV: Invasive positive pressure ventilation
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