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ABSTRACT

Purpose. This study was designed of & short-acting, fast-
Methods. After IRB approval, patients who receved sither mivacurium or rocuronium at five surgical centers were inchuded in the
anaysis. The primary outcome was total time spent in the postanesthesia care unit (PACU) andior second stage recovery unit. The
iy to bypass the PACU was also evakiated.' The Wioxon rank sum test and chirsquare test were used for comparisons. The.
interrelationships betw een patient characteristics, neuromuscular blocking agens, bypass of the PACU, surgery duration, surgical
procedure, and use of reversal agent and inhalation agent were explored with a knear regression model. Siatistcal signiicance was
defined as p < 0,05
Results. A tota of 344 patients received mivacurium and 190 patients receved rocuronum.  Recovery imes and surgeal times,
pe are presented in the below table. Patients who receved
mivacurium had a shorter recovery time than patients who received rocuronium, p < 0.0001. h both grougs, i a paent bypassed the
PACU, the total recovery time was signficanty shorter than f a patint needed care in the PACU, p < 0.0001. Surgical duraton was
statistialy diferent beween the mivacurum and rocuronum groups.  Bypass rates for the PACU were 29.1% and 21.6% for the
mivacurium and rocuronium groups, respectvely, p = 0.06. The factors statisicall reated o total recovery ime wih a baseline
duration of 144 minutes were mvacurum use (-18 minutes), bypass abiy (41 minutes), femsles (+19 minutes), ENT proedures
(421 minutes), and surgery duration > 1 hour (+2¢ minutes), p <005,
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METHODS, continued

Table 1: Short Acting Fast Emergence Recovery Criteria* for Admission to the Second Stage Recovery
Unit

« Patient should be awake, alert, oriented, responsive (or returs to baseline state).

Pain should be minimal (unlikely to require treatment with parenteral medications).

No active bleeding should occur (unlikely to require professional treatment).

Vital signs should be stable (unlikely to require pharmacologic intervention).

Nausea should be minimal,

No vomiting should ocour.

If nondepolarizing neuromuscular blocking agent has been used, patient should now be

able to perform a five-second head lit or train-of-four monitoring should indicate no fade:

Oxygen saturation should be 94% or higher on room ir (three minutes or longer) or oxygen saturation
should retun to baseline on room air
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INTRODUCTION

Residual paralysis after neuromuscular blockade can lengthen postoperative recovery and potentially influence
ability to bypass the PACU in affected patients. In a retrospective analysis, Balantyne and Chang found mean
postoperative recovery time was 30 minutes shorter in patients receiving short- and intermediate-acting muscle
relaxants compared to those receiving long-acting agents.! Similarly, shorter-acting neuromuscular blocking agent
use was associated with reduced time to tracheal extubation in patients undergoing GABG procedures.?  In the
ambulatory setting, administration of rocuronium (rapid onset with intermediate duration of action) rather than
mivacurium (slower onset but shorter duration)2 has potential implications for recovery duration and PACU bypass,®
but has not been examined to date

This analysis evaluates the influence of neuromuscular blocking agent selection and other pertinent factors on
total recovery time and ability to bypass the PAGU in patients who underwent an electie ambulatory surgery.
Mivacurium and rocuronium are the specific neuromuscular blocking agents considered in this study.

+ Five hospital-based and free-standing ambulatory surgical centers
Retrospective analysis

344 patients received mivacurium.

190 patients received rocuronium,

Anesthesiclogists were asked to evaluate patients in the operating room using recovery criteria traditionally
used in the postanesthesia care unit. Ifthe patient met the recovery criteria in the operating foom, the patient
bypassed the postanesthesia care unit and proceeded directly to a second stage recovery unit where the
patient was prepared to go home,

Inclusion Criteria
* Undergoing elective ambulatory procedures
+ American Saciety of Anesthesiologists (ASA) physical status I, I, or I

Exclusion Criteria
+ Inpatients, same-day admissions or 23-hour overnight-stay patients
+ Undergoing emergency procedures or were ASA physical status IV or V

Data Collected
+ Demographic information (e.g., age, sex, race, ASA classification, weight of the patient)

Type of surgical procedure

Anesthetic regimen and technique

+ Time of citical events

« Use of an anticholinesterase agent
Occurrence of adwerse events

Length of surgical procedure: defined s time induction began or block established to surgery end time

Length of stay in postoperative recovery units: defined as time patient arived in the postoperative care unit or
the second stage recovery unit to time of patient discharge from the second stage recovery unit

* Whether patient bypassed the PACU

Statistics
+ Outcome measures
« Total length of ime the patient spent in the recovery units
+ Whether a patient bypassed the PACU or not
+ The Wilcoxon rank sumtest, chisquare test, and Fisher's exact test were used (where appropriate),
« Statistical significance was defined as p-value < 0.05.
« A mutivariable, backward selection, linear regression model was but to evaluate the interrelationship of
factors related to patients' total recovery time. A p-value = 0.05 was used for removal of a factor from the
model,

Demographic Results

+ Difterences in race and surgical duration existed between the patient groups.

« Patients receiving rocuronium were more likely to have intra-abdominal surgery (8.5% versus 2.9%) or
general surgery (16.3% versus 8.1%), p < 0.05.

- Patients receiving mivacurium were more likely to have ENT surgery (19.5% ‘ersus 15.3%),
p<0.05.

« Patients administered rocuronium were more likely to experience vomiting (6.8% versus 2.9%), p = 0.03,

« Patients administered rocuronium were more likely to have unplanned hospital admissions after their surgery
(3.7% ersus 1.2%),
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inear Regression Model of Total Recovery Time (minutes)

Parameter Estimate.

Cavcasian  229(962%)  96(98.0%)  127(876%)  G2(821%)
Otner 5@8%) 2(20%) 18(124%)  7(18.0%)

1 T14(71%)  49(500%)  66(36T%)  23(5T5%)
ASA Cass 2 01(417%)  43(43%%)  65(392%)  16(400%)
3 (2% 8(61%) 17(386%)  1(25%)
e of <4 228(934%)  9B(380%)  140(940%)  39(95.1%)
Comorodiies >4 16 (86%) 2(20%) 3(60%) 2(89%)
Surgery 560 min 180(535%)  69(TLS%)  62(416%)  19(487%) 123
Duration 60 min 113(465%)  27(281%)  87(s84%)  20(51.9%)

1=p <001 comparing mivacurumversus rocuronium
2-p <001 comparing the PACU
3-p < 0.01 comparing mivacurium versus rocuronium in paties w o dd bypass the PACU

Factor (Standard Error) prvalue
Table 2: Patient fied by Those Patients Those Patients Wivacurium 177 (88) <00395.
Receiving Rocuronium and Whether Patient Bypassed the PACU PACUBypass a7 00001
Wivacurium Rocuronium Females 192(67) 00044
Bypass-  Bypass-  Bypass-  Bypass- ENT Procedure: 208(89) 00181
Demographics  Categorkes No Yes o Yes Significance

neH n ) e Surgial Duraton > 60 Mnutes 236(66) 00004
18-40 STl 49(ETTH)  65(092%)  20(s41%) siet 760121) <0001

Age (years) 41-65 7708 315N S6(15H  15(405%)
65 2(114%)  5(5%%)  14004%)  2(54%) stez 188 (127) <000t
Gond Male 92 (38.0%) 32 (32.3%) 64 (42.3%) 14(34.2%) Ste3 679(7.7) <0001

il Female 150(620%) 67(677%)  85(57A%)  27(658%)

ntercept = 144 minutes

Regression Results
« Atter controlling for several patient and surgical characteristcs, patients receiving mivacurium stil had an 18
minute shorter recovery time.
« As an example, a typical male patient who received mivacurium for a general procedure, bypassed the PACU,
and had a surgical duration of 30 minutes would expect a total recavery time of 84.9 minutes. I the same
scenario for a male patient who received rocuronium, the expected recovery time would be 102.6 minutes.

Recovery Results
« Patients receiving mivacurium (121 min) had a shorter, median recovery time as compared to patients
receiving rocuronium (190 min), p < 0.0001
+ In both the mivacurium and rocuronium patients, if the PACU was bypassed, the median total recovery time
was significantly shorter than in patients who went to the PACU (mivacurium: 139 min versus 90 min;
rocuronium: 205 min versus 142 min), p < 0.001
In the patients who bypassed the PAGU, the patients who received mivacurium (median: 90 min) had a
statistcally significantly shorter recovery time than patients who received rocuronium (median: 142 min),
p<0.0001
This difference in recovery time was seen in several subpopulations including patients with a surgery duration
<60 minutes, patients with a surgery duration 61120 minutes, and whether or not a patient received a
anticholinesterase agen.

Figure 2: ia Care Unit By
(Relative risk = 1.35% and a p-value = 0.06)

by Mivacurium Use versus Rocuroniun Use

Mivacurkam (N=344) Rocuronium (N=130)

Figure 1: Neuromuscular Blocking Agent Stratified by PACU Bypass.
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+In ambulatory surgical procedures, total recovery time depends on mulple factors.
- The linear regression model demonstrated that recovery times were shorter with mivacurium than with rocuronium
typically by 18 minutes after adjustment and consideration for:
+ patient characteristics
« length of surgery
« type of surgical procedure
« site eflect
- Overall, the abilty to bypass the PAGU was ot statistcally dependent on the type of neuromuscular blocking agent
administered. However, in patients who received a reversal agem [pauems receiving mivacurium (50.0%) versus
rocuronium (22.2%)) were more likely to bypass the PAGU, p = 0.0
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