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Noninvasive Respiratory Management for Patients with Cervical Spinal Cord Injury

Won Ah Choi, M.D., Seong-Woong Kang, M.D., Ji Cheol Shin, M.D., Doo Yun Lee, M.D.", Dong Hyun Kim, M.D. and

Sun Do Kim, M.D.
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Objective: To verify the safety and clinical utility of nonin-
vasive respiratory management as an alternative method of
invasive respiratory management for the patients with cervi-
cal spinal cord injury (CSCI) who often present with ventila-
tory insufficiency (due to inspiratory muscle paralysis) or
difficulty in removing airway secretions (because of expira-
tory muscle weakness).

Method: Nineteen patients with CSCI (male: 15, female: 4,
mean age: 45.6) were recruited. All of the patients were in
need of mechanical ventilation due to ventilatory failure or
indwelling tracheostomy tube for secretion management. In
order to switch from invasive to noninvasive means of
respiratory management, expiratory muscle aids such as
manual assist or CoughAassist® and inspiratory muscle aids
such as noninvasive ventilatory support were applied to all
candidates.

Results: Fifteen out of the 19 patients had indwelling

tracheostomy tubes, and the remaining 4 patients were
intubated via endotracheal tubes at admission. Through the
noninvasive respiratory management, we were able to
remove intubation or traheostomy tubes for all of the
patients. Eleven patients were able to maintain normal
ventilation status without ventilatory support, as time went
on. The rest 8 patients were continuously in need of ventila-
tory support, but they could maintain normal ventilation
status by noninvasive method.

Conclusion: Noninvasive respiratory management is safe
and equally effective in treating ventilatory insufficiency or
removing airway secretions for patients with CSCI. In cases
of long-term ventilator dependency or chronic tracheostomy
state, it can be replaced as a creditable alternative to inva-
sive respiratory management. (J Korean Acad Rehab Med
2010; 34: 518-523)
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Table 1. General Characteristics of Patients 9] 7A%EAL 1gulo] Whabol 1/} AER AT S 94ko] Y
Characteristcs Qlolglor] 19| o] FEANTZ] Ulolleh,
Age (years) 45.6+13.8 td2kate] EAE = v <E23 3] (American spinal
Sex M : F) 15:4 injury association; ASIA, 2002)°1] v}e} EF3ll o AGH
Time since injury (months) 14.74£32.9 (0.3~141.7) L 159, BSEL 407 B % 224 o Aulu] Al
I\Iifl‘?“’lot‘z’;ill)le(:)’l of g ; o Table 1) q; A 19% F 492 ALk 155 @A 1~
" C4 7 15)0] 7|HAMNI-E FAkL YAk A 48 @A 16~
c5 3 192 718 At A2 54 5718 A8 S
C6 1 tH(Table 2).
ASIA impairment scale (n) A 15
B 4 2) 7|2& AEf EAtoMel HIEEH 52
Cause of injury Trauma 18 N
Non-truauma I AR o B4 F QLA ABAARE S48 9

= 3AE BF 158HEH 1~ 1522 o] £ 139 @E3kAL 1~

ASIA: American spinal injury association 7. 9~13)0] 7| BAMNBE B8 7| A187] B2E e Fol

Table 2. Ventilation Method and Neurologic Level of Injury of Patients

Case Sex Age Ventilation method at  Neurologic level ASIA Neurological level
admission/discharge of injury (NLI) impairment scale of injury
1 M 33 T-IPPV/NIPPV C2 A C2/C2(s)
2 M 62 T-IPPV/NIPPV C2 A C2/C2(s)
3 F 48 T-IPPV/NIPPV C2 A C2/C2(s)
4 M 21 T-IPPV/NIPPV C2 A C2/C2(s)
5 F 53 T-IPPV/NIPPV C2 B C2/C3(s)
6 M 33 T-IPPV/NIPPV C3 A C3/C3(s)
7 M 63 T-IPPV/NIPPV C4 A C4/C4(s)
8 M 51 T/NIPPV C3 A C3/C3(s)
9 M 37 T-IPPV/weaning C3 B C3/C3(s)
10 M 55 T-IPPV/weaning C4 A C4/C4(s)
11 M 59 T-IPPV/weaning C4 A C4/C4(s)
12 M 20 T-IPPV/weaning C4 A C6/C6(m)C4/C4(s)
13 F 41 T-IPPV/weaning C5 A C5/C5(s)
14 M 41 T-IPPV/weaning C5 B C5/C5(m)C5/C5(s)
15 F 31 T/weaning C5 B C6/C6(m)C6/C5(s)
16 M 56 [-IPPV/weaning C4 A C4/C4(s)
17 M 66 I-IPPV/weaning C4 A C4/C4(s)
18 M 59 I-IPPV/weaning C4 A C4/C4(s)
19 M 55 I-IPPV/weaning C6 A C6/C6(m)C6/CH(s)

ASIA: American spinal injury association, T-IPPV: Tracheostomy invasive positive pressure ventilation, NIPPV: Noninvasive positive
pressure ventilation, T: Tracheostomy state, I-IPPV: Intubaion-invasive positive pressure ventilation
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