E-Da Medical Journal 2 (2015) 38-42

Brief Communication

Postoperative Reintubation at Postanesthesia
Care Unit from 2010 to 2011 at a Teaching
Hospital in Taiwan

Chien-Cheng Liv', Hsun-Chang Shil’, Sheng-Han Lin"’, Cheng-Yuan Lu'”

Objectives: Reintubation in the postanesthesia care unit is associated with serious complications
in anesthesia. We want to know the reintubation rate and risk factors at our hospital.

Methods: Reintubation has been defined as repeated endotracheal intubating in the
postanesthesia care unit after the planned extubation of the initial intubation for general
anesthesia. The reintubation cases were retrospectively extracted from the Quality Assurance
database of our institution from 2010 to 2011, which were analyzed using descriptive statistics.
Results: Of all the 39,931 cases of anesthesia at our institution within the study period, 19,233
were performed under general anesthesia with endotracheal intubation in which reintubation was
required in 13 (reintubation rate 0.068%). The risk factors for reintubation included an age over
70, American Society of Anesthesiologists (ASA) Physical Status 3 (ASA III), head-neck surgery,
and burr hole operation. Hemodynamic instability in the postanesthesia care unit due to sepsis or
internal bleeding also played a role in reintubation. Moreover, respiratory failure was more likely
within 40 minutes after extubation. Additionally, the time period from 3:00 p.m. to 5:00 p.m.,
which is the most chaotic time in the operating theater, is also related to extubation failure in the
present study.

Conclusions: The results of our research could help us identify the full range of causes and
provide appropriate strategies to prevent the incidence of reintubation.
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general anesthesia implies associations with

Introduction life-threatening, serious complications. Early
reports of the incidence of reintubation in the

eintubation in the postanesthesia care PACU range from 0.17% to 0.45%."° Ting et
Runit (PACU) after extubation following al. reported an incidence of 0.06% for post-
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operative reintubation after planned extuba-
tion in 2010* and that patients with preopera-
tive chronic obstructive pulmonary disease
(COPD), pneumonia, ascites, and systemic
inflammatory response syndrome were more
likely to require reintubation. A retrospective
study at the University of Michigan in 2003
concluded that respiratory problems were the
most common causes of reintubation.” A multi-
center study in Thailand in 2005 stated that
the three main precipitating factors were the
residual effects of neuromuscular blocking and
anesthetic agents, upper airway obstruction,
and unstable hemodynamics.® However, the
studies of reintubation in PACU are still rare,
probably because the risk factors for reintuba-
tion are complicated and vary with individual
hospitals. In this study, we aimed at analyzing
the reintubation rate and specific risk factors
of our hospital through which we could imple-
ment appropriate strategies for reducing the
incidence of reintubation.

Materials and Methods

In this article, reintubation was defined as
repeated endotracheal intubation in the PACU
after the planned extubation as opposed to
that performed in the operating room. Patients
receiving general anesthesia with the use of
laryngeal mask airway (LMA) were excluded
from our survey. The patients who were rein-
tubated in PACU from January 1, 2010 to
December 31, 2011 were retrospectively and
consecutively sorted from the Quality Assur-
ance database of the Department of Anesthe-
siology, E-Da hospital, which is a teaching
hospital of Taiwan with more than 1200 beds.
The results of reintubation rate and risk factors
were analyzed as descriptive statistics.

Results

Of all the 39,931 cases of anesthesia at our
hospital from 2010 to 2011, 19,233 consecutive

patients underwent endotracheal intubation
for general anesthesia of whom 13 (0.068%)
required reintubation in our PACU.

Of the 13 patients, seven were over
70 years old, seven were men and six were
women, 11 (85%) were classified as ASA 111
and two (15%) as ASA II. Regarding surgery
and medication, three patients involved neck
compression due to head-neck surgery and two
were diagnosed as having subdural hemor-
rhage (SDH) receiving burr hole operation,
while morphine overdose induced at PACU
was identified as the cause in one patient. In
terms of clinical presentations, three patients
experienced a blood pressure drop due to
sepsis or bleeding and one patient suffered
from a seizure. As regards the timing of rein-
tubation, 10 patients (77%) required the proce-
dure within forty minutes after arriving in
the PACU or being extubated in PACU. Close
to half of the patients (47%, n = 6) were rein-
tubated between 3:00 p.m. and 5:00 p.m.
Concerning the outcomes, two patients were
sent to the wards and eleven required advanced
care in the ICU where one was discharged
against advice and one expired. The data are
presented in Table 1.

Discussion

In this article, we focused on reintuba-
tions in the PACU with the exclusion of those
in the operating room. Although our rein-
tubation rate was nearly the same as that
reported in a previous study by Ting et al.
in which 78.3% of the events were in the
operating room and 21.7% occurred in the
PACU,* our study focused only on cases in
the PACU. In addition, we excluded general
anesthesia performed with the use of the
laryngeal mask airway (LMA) instead of the
endotracheal tube in our survey. In recent
years, LMA has gained much popularity at our
hospital (13,194 cases in 2 years) to decrease
the use of anesthetics and muscle relaxants

39



Liu et al. / E-Da Medical Journal 2 (2015) 38-42

snaia g snnedoy AgH (A1081ns onse|d :Sd 0SIeyosIp oSIApPE JSUIeSy (QVV 1e0Iy) osou Jey (N4 9[eds Bwod moJse[n) :§OO aseasip Areuownd
0AT)ONIISqO OIUOIYD) :(JOD wowade[dor oouy [0 YL 0SeasIp [elIo}Ie AI1BU0I0)) (V) ‘A19SIns [BIQUSD) SO {[euUIdIU] :JU] ‘oseasIp [eudr oels puy :qYSH ‘sorpadoyrip
20310 £1031n803001g :001g ‘einssaid poorqg :dg ‘uoneridnuew ouols o1doosousronarn +ASUN A1081ns03001d+AIBULINONIUIL) 001+ UN dIBD JAISUIIU] N[ SNITA D)
snnedoy :ADH ‘eSeyriowoy [einpqns (HAS ‘A10SInsoinoN SN ‘Sniouwr sojqer( [JN( ‘uoisudiodAH 1 /H (A1081ns 19y gD ‘run o1ed eisoyjsoue)sod ‘eISoyIsauLIsod :NOVd
‘s3s130[01S9Y)SoUE JO AJO100S UBOLIOWY VSV ‘1107 03 0107 WoiJ ‘Tendsoy eq-g ‘ASojorsoyisouy jo juowitedo( ay) Jo oseqee( dourinssy Ajjen() Yyl Woly dIe ejep Y] 0I0N

Sw ¢ suydiow IoOUED [BIO PIOUBAPE
pandxe/NDI  AGH ‘WA ‘uorssaiduwioo joaN S €0l € UL309J9p UDS 3N Sd N Iy €l
ewoydwA|
avv/noi WA 149 ‘sisdag 9L vToT € aunsdul [[BWS SO W € U
(oye[Rd 1308) 190URD
oSIeyosIp/NDI  WSIOYOI[Y worssardwos yooN 0€ 0791 80:ST ¢ [eaSuAreydoro oy INA N vb I
SWPA€H opIs By
a3reyosip/NDI :SOD do-a1d HAs 0 er9l € ‘HAS 2oy SN d L 0l
adood
931ey0SIp/N DI L/H ‘Bw ¢+9 aurydiopy 1€l bpiCl T UOISIAI LIS 0yHO d v 6
avo SISOLIYD JOAIT
981eyosIp/pIEA\ ‘WA ‘L/H ‘uone[nuorodAy 6l 1661 € eIuIoy [eurnsur oy SO N 1L 8
Tdg
981eydsIP/NDI I/H ‘Suipadiq "y 14! 9¢:C1 T 100uEd UO[0d plOWSIS 2014 qd 8¢ L
981eydsIP/N DI adasia aydsd LE LY:L1 € 1o0ued Ioppelgq no qd 6S 9
oZ1eyosip/ND] ewInen 3say) XeIOYJOWoH 0T 0€:91 € oImoely [eIOWNY YO oy W 8% S
SIBaAk 9]
981eydsIP/N DI L/H ‘oeme Kefo( 0¢C 0¢:€l 911 € uononnsqo uofo) 2014 qd 88 14
Aw0)s0]00
981eyasIp/N DI I/H Tdd €C 071 € +INSUN 201d +ND A LL ¢
a31eyosip/NDI ADH HAS ‘amnz1dg 0¥ 0€:91 € 910y Lng SN N 8L C
uoissaxduwod
931eyosIp/PIEA\ NA ‘I/H 302U ‘uIpad[g 08 SECI € 10)103 d1oRIOY)-ENU] SO d 6S I
(uru)
NOovd Wt
uoneqnIxod
SISBasIp 10 NDOVd Nnovd
SurA[1opun sorwreuApoway SOSNEO JUIAD A1R3ms Ul [eAlle )VJ Ul ur (A/A) (s1BaK)
JwoonQ 070 o[qeIsun K1ojenidsoy NOoU-peoH 19k dWI], UONBqUIXH [BALLY VSV ampasord Ajeroadg opuon 98y ON

2UI02IN() puv SISND) PaIv]aY ‘SYdp.LS0wa(] S paIrqniuIay [ ajquy

40



Liu et al. / E-Da Medical Journal 2 (2015) 38-42

during operations. Only one patient with
pulmonary edema and severe metabolic acido-
sis required intubation in the PACU after the
removal of an LMA (0.008%). Therefore, large
scale use of LMA could influence the inci-
dence of reintubation.

Concerning the influence of the choice of
anesthetics on reintubation, volatile anesthetics
with low blood/gas coefficient (desflurane and
sevoflurane) and muscle relaxants with inter-
mediate half-life (rocuronium and cisatracu-
rium) have been popularly used at our hospital.
The scenario is different from that of the Thai
study in which the residual effect of neuromus-
cular blocking and anesthetic agents was found
to be the main factor prompting reintubation
(53%-57% of the reintubation incidents).® By
contrast, in the Michigan study, the incidence
of reintubation due to prolonged neuromus-
cular block was low (5.8% of the reintubation
incidents) and occurred predominantly in cases
where pancuronium and vecuronium were
used (9 out of 11 cases).” However, since these
two drugs are virtually no longer in use at our
hospital, our incidence of reintubation resulting
from the residual effects of muscle relaxants
was relatively low compared with that of the
two previous studies.**

In this study, patients receiving two types
of surgery appeared to be particularly at risk
for reintubation. The first group includes those
having undergone head-neck surgery that may
induce upper airway compression, whereas the
second group comprises those having received
operation for the central nervous system (i.e.,
the two patients undergoing burr hole operation
for subdural hematomas in this survey) who
are likely to experience a prolonged period of
impaired consciousness after the operation.
Consistently, some studies have highlighted
the impact of the consciousness level of the
patients and the resulting respiratory problems
on the extubation outcome, especially for those
with primary brain injury or receiving neuro-
surgical operation.”® In addition, the present

study also showed that unstable hemodynam-
ics in PACU caused by sepsis or internal bleed-
ing was an important cause of reintubation.

In this survey, while only a relatively small
proportion of patients (16.1%) were sent to
PACU between 3:00 p.m. to 5:00 p.m. in our
daily practice, six cases of reintubation (46.1%)
took place within this narrow time window
when nursing staff of day and night shifts are
engaged in hand-over communications. The
finding underscores the adverse influence of
a combination of lack of concentration among
hospital staff and a chaotic environment on the
incidence of reintubation.

Conclusions

Despite the small case number in this
study, we were still able to discover some
causes of reintubation which could be the
patients’ preoperative general condition, the
types of operations, anesthetic technique
adopted, and the choice of anesthetic drugs.
On the other hand, the experience and concen-
tration of the staff are also very important.
Although reintubation rate and risk factors
could vary with time and individual hospitals,
identifying the reasons for reintubation may
guide the implementation of specific strategies
for reducing their occurrence.
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