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- Abstract -

The occurrence of muscle weakness in patients with sepsis or multiple organ failure managed in the intensive care
unit has been recognized with increasing frequency in the last two decades. The difficulty in examining criticaly ill
patients may explain why this complication has been only recently recognized. This weakness is due to an axonal
polyneuropathy which is called critical illness polyneuropathy(CIP). It must be differentiated from myopathy or neu-
romuscular junction disturbance that can also occur in the intensive care setting. Neither the cause nor the exact
mechanism of CIP has been elucidated. Electrophysiological studies demonstrated an acute axonal damage of the
peripheral nerves. Before the recognition of CIP, these cases were usually misdiagnosed as Guillain-Barré syndrome.
Clinical recovery from the neuropathy is rapid and nearly complete in those patients who survive. Thus, neuropathy
acquired during critical illness, although causing a delayed in weaning from ventilatory support and hospital dis-

charge, does not worsen long-term prognosis.

Key Word : Critical illness polyneuropathy

g o

00 000 000 OO OO0 (systemic inflam-
matory response syndrome, SIRS)O0 OO 000 O
00 0000 000 OO0 00oOo o0 goooo
000 OO0 0000 000 20-50%10 OO0O
O0.00 000 70% 000 0000 ODOoOoOooo
(critical illness polyneuropathy, CIP)O O O00O0O0O
00, 00000 cIPO 19830 OO0 oOoo oo®
19840 Bolton 0°0 OO CIPOO OODO OOO O

4 3056-6

o0 oooboo oo ob oo bobobobo oo
o0 o goo.cipO O0O0DDOD OO0 bDooOOo
0 000 bOo0 boobo boob o0 ooo
SIRSO0O 000000 ooooboooooooo
OoOoo.CclPO 000000 OO0 OOO0OO0oOooot
00 0000 00 CIPO 19940 Sheth O°0O
Dimachkie 0’0 OO0 0000 O00O00O0O.

U ob oob oo bo 0ob 0o boob oo
b0 obobobooboobooboo bg 20
gb ooobobgooboboobbogoobob b
o0 oob 0bo oboob oob obo oo o
oo oog.

TEL) 053—-650-4267, FAX) 053-654-9786, e-—mail) dklee@cuth.cataegu.ac.kr



0ooooooooooobo 030 020

1.

19830 Bolton 0% Rivner 0% 0 Roelofs 0*0

00 0000000 D0 o0,00000 o0oogd
0000000 000 0ooooo ooo oog o
00 000000 000 0Doo0oo O oo ood
00 0000000 D00 ooooo oooo oo
0000 0 000000 oooooD ooooo oo
0000000000 oooooooogogd o
OO0 OO0 Bolton O°0 OO 198400 ClPOO
oooood.O0 0o ooo o ooog,o0o0o0d o
0,00000 000000000 0000000
00 0000 0O00.0 00 oogoooo oo
0000 OO0 OO OO000 000 (multiple
organ dysfunction syndrome, MODS)0 00O OO
00 0000000 o0doooooooooD o
OO0 0000 000, 19910 Op de Coul OO0 O
00 000 000 00 00 OO0 ooooo ood
00 000 0O000 00 000 Ooo0O0 Ooo0 oo
0000 CIPO DOO0O0O ODODO ODOOO0OO0 oOoo
0000 (polyneuromyopathy) O 000 O0O0OO
O00. 19930 Gorsord Ropperd OO0 0OO0OO0OO
O 000 OO0 0000 oooo ooodo(drespira
tory failure neuropathy) D00 OO OO OO0 O
00 00 000 0Oo000o00 ooo ooo o oo
0000 0O0ooooo.

2.

CIPO O0O0O OO0 ODDOO Oooo o oo ooo
O 0000008 0000 00 000g*™, 0000
O pancuronium bromide OO, OO, 000,
OO0 000dd,gentamycinD0d OOOO0O OO, O
0 00,000 00000000 (adult respiratory
distress syndrome), OO OO, 00O, 000, OO
O0000 ogooo®*, 000 00,0000 og, O
0,000 0000 0000, 000000 (hyper-
osmolality] 000000 OO,0000Y,0 00O
0000000 ooo.

3.

CliPO0O0 O00bO0Dboob ooboo bo o o
gobooboob bobbo oo ob obob 0o

116 Journal of the K.S. C. N. 2001

000 0000 odgo.ooooo oog ood
000 OO0 ODOO0 o000 oooob oooo o
O0.0000(phrenicnerve) OODOOOO OO
0 00000 ooo.ooobbobo oo ooo o
00 0000 000 oooo.0o0ooooo oo
OO0 DOOO(soleusy] OO0OO0OO0 OOO OO
0000000 0oooDO 0O 000 o oo ogd
O 0O0OO00O0O0OO0OO0OO.D0DO ooodliopsoas)y] O
000 000 000 00 opoo ooo oo oo
O 000 OO0 OO0 (monophasic) OO OOO
00 0000 00.000000000 ooooao
00 000 o000 o oobo ooooo oo oo
0000000000 O00ooogogg.te®

4.

CIPO OO0 O0O0OD0OD oOooO ooo oo ooo
0000 00000000000 oooooooo
000 o0o0do.00do0o0o0o0o0o0oggoooo
OO0 00000ooD0ooo 000 ooo oo.o
00000 0000 000000 0o ooogoo o
0000 0o0o0,000000 OO0OO0OO0 OO0 O
000 00000 00000 o0o0.00 oogoo
OO0 000 DO000o,000p000,0000 00 O
0,0 U000 OO0 OO0 0O oo goo??
CIPOOO0 D000 OO0 00O ¢humoral) 0OOO0O0O
00000 0oooodoooooooog ™

00O 00 000 OO0 OO0o0o(microcirculatior)
0 0000000000000 oooooo ogo
000000 0000 0000 ooooo ooo o
00 000 0O0.0 000000 000 ooooo
0000 000D 00 0OD00 O0ODO0O OO 0oogd
00 000000 oooDo0o0o ood oooog o
000 000 000 000.00 0do 300 00
O 0J00DO0o00D000O0.00000 00 00O
0000 OO0 00,0000 OO0 OO0 oooo
00 0000000 00 og,00000 o000 o
00 0000 O0ODOO0000o0D OO0 ooooooo
OO0 000000 0oo0do o oddrg. 1—3).2%°
00 000000 OO0 00OD00O oDoog oo
OO000O000odocliPOO 0ooo Fig. 40 00O 7

5. (Table 1)

CIPO OO OO0 O0ODbO0 00 obobboo oo
00 00000 00000220 0000000
o0ob0 000 bobooo bob boobooo bo
o0 o0 oboo 70%000 DOoOoooooo oo



000 0:0000000000

inbmcnon i T
' |
T r
Bacwm, Virusss, Fungl Perymical, SUNACEL [BUPTHL, CReTecEs
T
' :

| w:‘# wﬁ':lﬂ-ﬁ:mﬁlm
| s,
, l } |

Figure 1. Various factors associated with the development of the
systemic inflammatory response syndrome(SIRS) and its nervous
system complications.®
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Figure 3. Theoretical mechanisms of neuromuscular complications

of the systemic inflammatory response syndrome(SIRS). 1) Sepsis

induces a release of cytokines that cause increased capillary per -
meability. This effect, and other microvascular mechanisms, induce

a critical illness polyneuropathy, with distal axonal degeneration

of nerve and denervation atrophy of muscle. 2) Neuromuscular(N-

M) blocking agents in the presence of SRS traverse the hyperper -
meabl e capillary mem- brane and have a direct toxic effect on

nerve, or causé’ functional denervation” to increase denervation

of muscle. 3) Steroids gain access to muscle by this mechanism,

and, in the presence of denervation due to 1 and 2, induce a thick
filament myopathy and varying degrees of necrosis. Combination

of 1, 2, and 3 may occur in the same patient.®
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Figure 2. Theoretical presentation of disturbances in the microcir -
culation to various organs, including brain, peripheral nerve, and

muscle, in sepsis and the systemic inflammatory response syn -
drome. The result isimpaired perfusion, due to excessive vasodila -
tion through overproduction of nitric oxide and to aggregation of
cellular elements through activation of adhesion molecules.

Increased capillary permeability causes edema and the potential

for entry of toxic substances.®

Critical ilness

Mo S oular
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Figure 4. Diagram showing interrelationship between sepsis and
neuromuscular blocking agents in the population of critically ill
patients who have generalized weakness and require prolonged
mechanical ventilation.”

Table 1. Clinical features of critical illness polyneuropathy.?

Diaphragmatic and intercostal weakness
Mild facial weakness

Normal ocular signs

Symmetric(usually distal) limb weakness
Reduced or absent tendon reflexes
Variable muscle wasting and fasciculations
Normal autonomic function

Frequent associated drowsiness

117



oooo0o0o0o0o000 b330 020

0000 OO0 000 30%C00 doooo oo
0 000 0O00.0000000 OO0 ODDOO0OO
0000000000 oooo oo 400 0O 0O
000oO0o 0oo0DO 000 00O oooo.do oo
000 000000 oo ooogo o oo oo o
000 O0D0O0D0.000 0000 00 OO0 ooo
33%0 00 CIPO O002*® 00 00 0000 O
0 00000 5—=2000 0O OO OO0 DOOO
00 200 00 0000 O0O0O0O0O 50%00 O O
O ooo/M»»*0000 000000 ooo o o
O0OoooDoO DOO(prospective] OO0 O O
0 81.8%d1 OOOO CIPO ODOO OO0 000
0 000 0000ddg MObsd ODodd ood
O 00000 oo 00o0oog oooo ood
CIPO O0ODDO0O ODO0O0O Fig. 50 OO.

0 0000 000 000 ooooOo O0d(wast
ing)d 000 000 000 0000 0O 000.00
00 00000 ODOo0OD O0.00000 oogo
000 000 ODoOooOo00g ooogo ooo. d
00 0ood, 000 (ancinating pain), 0 00O
00 00,0000 0Oooooooooooog o
0.0000000000 00000000000
00 ooooo oo.oooo, 00,0 ood, O
OO(biting) OO0 OO0 ODOOO.000 ODO0O OO
0000000 25%00 Oo00Qg .=

il
125
T -
Toka) Days T ——
n Griscal  TAF
Cada Una
&6
28k
ol
N = @ 18 18
Haf— i Wodaraia
Hepurapathy und Savera

Figure 5. Incidence, severity, and relation of neuropathy to time
spent in the critical care unit for 43 patients who had sepsis and
multiple organ failure, studied prospectively between 1983 and
1985. Mild, moderate, and severe refer to the neuropathy. The
range of time spent in the critical care unit is shown by the bars.®
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Figure 6. Pattern of nerve conduction abnormalitiesin 14 patients
who had critical illness polyneuropathy, studied between 1977 and
1981. All patients had evidence of denervation of muscle on needle
EMG studies. Note the elevated distal skin temperature, consistent
with sepsis. CAP, compound action potential .
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Table 2. Neuromuscular conditionsin the critical care unit associated with the systemic inflammatory response syndrome.®

- } - . Muscle Biopsy
Condition Incidence Clinical Feature Electromyography Creatine Phosphokinase
Polyneuropathy

Critical illness Common Flaccid limbs and Axonal degeneration Near normal  Denervation
polyneuropathy respiratory weakness of motor and sensory fibers atrophy
Motor neuropathy ~ Common with Flaccid limbs and Axonal degeneration Near normal  Denervation
neuromuscular respiratory weakness of motor fibers atrophy
blocking agents
Neuromuscular
Transmission Defect
Transient neuro- Common with Flaccid limbs and Abnormal repetitive Normal Normal
muscular blockade  neuromuscular respiratory weakness nerve stimulation
blocking agents studies
Myopathy
Thick filament Common with Flaccid limbs and Abnormal spontaneous Elevated Central loss
myopathy steroids, neuro- respiratory weakness activity of thick filaments
muscular blocking
agents, and asthma
Disuse(cachectic Common(?) Muscle wasting Normal Normal Normal or type 2
myopathy) fiber atrophy
Necrotizing Rare Flaccid weakness, Abnormal spontaneous Markedly Panfascicular
myopathy of myoglobinuria activity in muscle elevated muscle fiber
intensive care Necrosis
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