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N-arvyryonmonrmixe has been reported to be an effective antagonist
{o the respiratory depression induced by morphine, demerol®, dl
dromoran® (racemic 3-hydroxy-N-methylmorphinan hydrobromide),
methadone, codeine, dilaudid, and pantopon in animals and man (1, 2,
3,4). More recently another drug has been investigated in laboratory
animals (5, 6). This drug is 3-hydroxy-N-allylmorphinan and chemi-
cally bears a relationship to dl dromoran similar to that of N-allylnor-
morphine to morphine. This new drug was found to be an effective
antagonist to respiratory depression and analgesia induced by dl dro-
moran hydrobromide, levo dromoran tartrate (levo 3-hydroxy-N-
methylmorphinan tartrate), codeine, and nisentil® hydrochloride. Salls
of both the racemic form and the oplical isomers of 3-hydroxy-N-allyl-
morphinan were investigated and it was determined that all the an-
tagonistic activity was possessed by the levo rotatory isomer, the tar-
trn:lo of which, designated as levallorphan tartrate, was used in this
study.

The purpose of this study was to extend the investigation of the
effects of levallorphan tartrate by observing the influence upon res-
piratory depression caused by overdose of opiates on man. Opiates
have been used as a supplement to nitrons oxide anesthesia and have
always produced, as an undesirable effect, a significant degree of res-
piratory depression. Therefore, it was considered desirable to note
whether nitrous oxide anesthesia could be induced or maintained with
opiates or similar drugs if the respiratory depression was eliminated
by an antagonist.

To investigate these problems, 19 patients scheduled to undergo
surgical procedures that required minimal relaxation were used. These
were divided into two groups. The first group, consisting of 14 pa-
tients, was anesthetized with nitrous oxide-oxygen in nonhypoxic con-
centration supplemented by deliberate overdoses of one of three opi-
ates—levo dromoran tartrate, demerol and morphine. These three
drugs were given intravenously in sufficient dosage to produce definite

* From the Division of Anesthesiology, Department of Burgery, State University of Jows
College of Medicine, Towa City, Towa.

t Levallorphan is the genmeric mame of 3-bydroxy-N-allylmorphinan and was origizally
designated as Ro 1-7700.

The first published case of opioid induction
was in 1953 when it was called:

“Wooden chest syndrome”
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Sedation and analgesia in
the intensive care setting is
highly variable

Most practitioners utilize
opioids in some form or
another

Any lipophilic synthetic
opioid can cause muscle
rigidity™*

Drug/Class

Ilirmnination

Table 21V Sedative and Opioid Analgesic Medications Used in Adult ICU Patients*
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*ESRD = end-stage renal disease; LD = loading dose; MD = maintenance dose; DSW = 5% deatrose i water; CHF = congestive heart fallure; NS = normal saline solution; | BP = hypotension;
+ HR = bradycardia; T1CP = increased intmeranial presure,

FDollar signs represent orbitrary scale of medication costs, mnging from $

very low cost, to $S588

very high cost,
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The patient is a 52yo gentleman with a history of: 8
. HTN y W2
- Asthma
- Seizure disorder
- Bipolar disorder
- Subglottic tracheal stenosis complicated by prolonged
previous intubation after trauma

He presented for tracheal resection and reanastomosis.

Intraoperatively he received:

- Midazolam 2mg

-  Fentanyl 100mcg

- Propofol 200mg

- Succinylcholine 200mg

- Remifentanil infusion at 0.2mcg/kg/min (3365mcg in
total)

- Sevoflurane

Pre-operative chest radiograph
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1 2 3
3/6/2020 3/6/2020 3/5/2020
0305 0113 1113
* Arrived intubated and in hemodynamically stable condition to the ARTERIAL BG
. . . PH ARTERIAL f.3449 fF.130* f.769
* Fentanyl and propofol infusions were initiated. P02 ARTERIAL 56 % 124
i . . . ART BICARB 25.9 28.0 21.0
 Immediately after the fentanyl infusion began, the patient CO2 TOTAL ARTERIAL 27.3 30.7 22.2
. BASE EXCESS ARTERIAL 0.3 -3.6 -3.6
developed . : ART 02 SAT 96.0 03.2 08.4
- severe hypoxemla FIO2 Not Provided Not Provided
t.l t d h ART TEMP
- ventiator yssync rOny TEMPEEATLRE Not Provided Not Provided
- elevated peak and plateau ventilator pressures ART BAROM PRESSURE 765 764
e o ae .. IONIZED CALCIUM
- muscular rigidity of the extremities, masseters, thoraco- ACTIC ACID ART 14 5

abdominal wall
- severe respiratory acidosis
* There was no wheeze, elevated lactate or abnormal chest
radiograph findings.
* FIMR was regconized
- the fentanyl infusion was stopped
- intravenous rocuronium was administered
- resolution of FIMR occurred rapidly
 The patient was then sedated with midazolam and paralyzed with
cis-atricurium.
 He was successfully extubated the following day.

16060 mn (do)
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Fentanyl-Induced Chest Wall Rigidity: an overview

Proposed mechanism of action: central activation of mu opioid receptors
Non-N-methyl-D-aspartate (NMDA) and NMDA receptor activation leads to disinhibition of spinal motor neurons
Activation of spinal motor neurons at the level of the locus ceruleus in the pons
Modulation of gama-aminobutyric acid (GABA) pathways at the spinal cord and basal ganglia level

Known risk factors include: Differential Diagnosis includeS:
- Large dose administration - Acute bronchospasm

- Increased rate of administration - Tension pneumothorax

- Extremities of age - Seizure/Status epilepticus
- History of critical illness - Mucus plug

- Neurologic illness - Severe agitation
Metabolic derangements
- Use of dopaminergic agents
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Fentanyl-Induced Chest Wall Rigidity: Clinical Impications

RECUSCITATION!
RECUSCITATION! 1. Secure the airway via endotracheal intubation
-  AIRWAY 2. Provide agents to counter the fentanyl:
- BREAHTING e Naloxone
- CIRCULATION

Neuromuscular blockade

3. Supportive care



Thank you!
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