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Laryngeal mask airway without muscle relaxant in
femoral head replacement in elderly patients
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Abstract. The number of elderly patients undergoing femoral
head replacement surgeries is on the increase. These patients
often suffer from comorbidity such as cardiovascular and cere-
brovascular complications, which limits the ability of medical
teams to employ anesthesia. Thus, alternative methods are
required. The aim of this study was to examine the advantage
of laryngeal mask airway (LMA) in the absence of muscle
relaxant in elderly patients undergoing femoral head replace-
ment operations. Fifty patients (27 males and 23 females)
undergoing femoral head replacements were selected for the
study between March 2013 and May 2014. The mean value
for the age in this group was 74.6+12.5 years. The patients
were randomly distributed into two groups of 25. One group
was designated as the treatment group and the second group
as the control group. For the treatment group, LMA without
muscle relaxant was used, and the control group received
routine anesthesia. Variations in heart rate (HR), mean arte-
rial pressure (MAP) and oxygen saturation (SPO,) in the two
groups were monitored at different times. Clinical efficacy
and muscle relaxation effects were also analyzed. For the
treatment group, the HR, MAP and SPO, measurements did
not reveal any significant variation while these values in the
control group demonstrated important dissimilarities. Time to
recovery, time to extubation and incidence of throat pain in
the treatment group were all markedly decreased as compared
to those in control group. The operation time in the treatment
group was not significantly different to that of control group.
The satisfaction of the muscle relaxation effect in the treatment
group was significantly higher than that in the control group
while the incidence of adverse reactions was not considerably
different. In conclusion, the use of LMA without using muscle
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relaxant in femoral head replacement surgeries performed on
elderly patients showed to be effective and safe.

Introduction

The number of elderly patients undergoing femoral head
replacement surgeries is on the increase. These patients often
suffer from comorbidity such as cardiovascular and cerebro-
vascular complications, which limits the ability of medical
teams to utilize anesthesia (1). Inappropriate anesthesia is the
main source of severe damage and comorbidity in 12.3% of
cases undergoing femoral head replacement surgeries (2).

The introduction of laryngeal mask airway (LMA) by
Brain (3) replaced the mask and endotracheal intubation and
changed the traditional concept of airway management. At
present, a 30-60% laryngeal mask is applied in general anes-
thesia. However, the application rate at the Queen Elizabeth
Hospital (Hongkong, China) was identified as ~20% (4). LMA
is considered convenient due to its easier airway maintenance,
less gas leakage, and less pollution of the operating room.
For patients undergoing a short-duration operation, LMA
can replace the bag-mask device (5,6). Clinical anesthesia
induction is often performed under the premise of muscle
relaxation, and muscle relaxation is primarily used to reduce
the tracheal intubation response and muscle tension during
general anesthesia, in order to provide suitable conditions for
the operation. However, for patients with myasthenia gravis,
obesity, sleep apnea syndrome and other complications, the
use of a muscle relaxation agent is a debatable point (7,8). At
the same time, the use of muscle relaxation for minor surgery
may affect the patient's recovery and delay the patient's respi-
ratory recovery time (9). Laryngeal mask without muscle
relaxant has been used in tumor removal, with a favourable
outcome (10). In the present study, 50 cases of senile patients
with femoral head replacement surgery were treated with
LMA without muscle relaxant, resulting in a satisfactory
effect outcome.

Materials and methods

General information. Fifty patients (27 males and 23 females)
undergoing femoral head replacements were selected for the
study between March 2013 and May 2014.

The patients were randomly distributed into two
groups of 25. One group was designated as the treatment
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group and the second group served as the control group.
Fifteen male and 10 female patients with an age range of
60-89 years (74.3+15.2 years) were placed in the treatment
group. The mean value for the weight in this group was
53.6+11.3 kg. The control group comprised 12 males and
13 females with an age range of 61-88 years (75.4+12.6 years).
The mean value for the weight in this group was 52.8+10.7 kg.
Gender, age and weight of the patients did not significantly
affected the results (P>0.05).

Inclusion criteria for the study required that each patient
undergo examinations prior to surgery and had no anes-
thesia contraindication in the vertebral canal. Any patients
with comorbidity received medical therapy to meet surgical
requirements. Liver and renal functions as well as the coagula-
tion function were measured after recovery.

Exclusion criteria for the current study were: i) Presence
of any form of allergy to anesthetics; ii) existence of any type
of endocrine disorders; iii) existence of any severe anemia
prior to surgery including blood transfusion or blood loss of
>500 ml.

Thirty minutes prior to anesthesia, each patient received
1 mg of penehyclidine hydrochloride intravenously. A hemo-
dynamic monitor (Mindray, Shenzhen, China) was used to
monitor the electrocardiogram, oxygen saturation (SPO,)
and mean arterial pressure (MAP). Sufentanil (0.2 pg/kg),
propofol (2 mg/kg) and etomidate (0.3 mg/kg) were used for
the treatment group. Opler no. 4 LMA (Vitaltec, Taichung,
Taiwan) was inserted following completion of anesthesia. In
those cases where the insertion failed twice, LM A was replaced
with a tracheal catheter, and the patients were excluded from
the treatment group. Criteria established for LM A positioning
were: i) bilateral breath sound was required to be similar to
that of prior to surgery with no succussion splash into the
stomach; ii) peak end tidal CO, level (PETCO,) was required
to be normal; iii) fiberoptic bronchoscopy test was performed.

For the control group, atracurium (2 mg/kg), sufent-
anil (0.2 ug/kg) and propofol (0.6 mg/kg) were prepared.
Subsequently, a tracheal catheter (diameter 7.0 mm) was intu-
bated and sufentanil (0.1 yg/kg/h) and propofol (4-8 mg/kg/h)
were administered by continuous intravenous infusion, while
atracurium was administered by intermittent intravenous
infusion. Patients in the treatment and control groups were
subjected to mechanical ventilation. Following completion
of the surgeries the patients were subjected to a head lift of
>5 sec and breathing for 5 min (SPO,=95%) in order to regain
consciousness. After extubation (withdrawal of LMA) or
removal of the tracheal catheter, the patients were returned to
the ward.

Monitoring measurements. Values for MAP, heart rate (HR)
and SPO, were recorded at different times: i) prior to anes-
thesia (TO), ii) immediately after intubation or indwelling of
LMA (T1), iii) 10 min after intubation (T2), and iv) imme-
diately after extubation or withdrawal of LMA (T3). Time
to recovery, time to extubation, and frequency of postop-
erative throat pain were also recorded. Muscle relaxation was
compared in patients in the two groups.

Statistical analysis. Statistical analysis was performed
using SPSS 18.0 software. Categorical data were presented

by numbers and percentages, and tested using the ¥* test.
Quantitative data were presented by means + SD. Inter-group
differences were analyzed using the t-test, and analysis of vari-
ance was performed between the groups. P<0.05 indicated a
statistically significant result.

Results

MAP, HR and SPO, measurements at different times. The
results of the monitoring of MAP, HR and SPO, in the treat-
ment and control groups prior to surgery did not demonstrate
any significant difference (P>0.05). The results of monitoring
MAP, HR and SPO, indicated that routine anesthesia used for
patients in the control group was potentially the source of the
instability observed in MAP, HR and SPO,. MAP, HR and
SPO, values in the control group observed at different times
were significantly different (HR, F=2.301, P=0.042; MAP,
F=2.643, P=0.036; SP0,, F=1.955, P=0.044). By contrast, the
MAP, HR and SPO, values for the patients in the treatment
group were not significantly different (P>0.05). This result
suggested that LM A without muscle relaxant in the treatment
group resulted in a stable MAP, HR and SPO, (Table I).

Clinical efficacy. Time to recovery, time to extubation
and occurrence of throat pain in the treatment group were
significantly less than those observed in the control group
(P<0.05). The operation time for the treatment group was not
significantly different compared to the control group (P>0.05)
(Table II).

Muscle relaxation effect, adjuvant medications and incidence
of adverse reaction. The muscle relaxation effect, adjuvant
medications and incidence of adverse reaction for the treat-
ment group were significantly higher than those observed in
the control group (y*=3.231, P=0.022). Three patients in the
treatment group (12.00%) received a combination of innovar
and midazolam due to poor anesthesia, which was mark-
edly lower than the number of patients in the control group
that required the same intervention. In the control group,
11 patients (44.00%) received a combination of innovar and
midazolam, which was significantly higher than the values
observed in the treatment group (%*=2.424, P=0.035). No
patient in either group suffered from severe comorbidity such
as arrhythmia at the time of operation. While 3 patients in
the treatment group (12.00%) and 4 patients in the control
group (16.00%) suffered from nausea and vomiting, the
incidence of adverse reactions between two groups was not
statistically different (P>0.05) (Table III).

Discussion

Femoral neck fractures are common in the elderly. The
majority of patients undergoing femoral head replacements
are at risk for respiratory and circulatory comorbidity and
massive hemorrhage (10). The elderly patients are often in
the risk group for multi-system disorders and anesthesia
complications due to age-associated reduced physiological
functions (6). The surgical risk in these patients is also
increased due to poor vascular compensation as well as
qualitative and quantitative details of intraoperative
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Table I. MAP, HR and SPO, at different times in the treatment and control groups.
HR (beat/min) MAP (mmHg) SPO, (%)

Time Control Treatment Control Treatment Control Treatment
TO 81.48+10.95 80.37+10.41 79.81+9.87 80.65+8.64 98.67+1.69 97.23+1.95
T1 73.32+11.56 74.58+13.61 72.41+£10.17 73.37+12.89 95.01+0.82 98.00+0.94
T2 72.71+£10.46 73.56+12.03 70.56+10.29 73411041 94.01+0.76 97.00£0.55
T3 70.08+12.18 73.48+13.52 68.55+11.97 72.52+14.02 94.19+1.26 96.52+1.73

HR, heart rate; MAP, mean arterial pressure; SPO, oxygen saturation.

Table II. Clinical efficacy in the treatment vs. control group.

Group No. Time to recovery (min)  Time to extubation (min) Operation time (min) Throat pain [number (%)]
Treatment 25 35.67+16.44 7.38+2.17 123.45+46.67 2 (8.00)

Control 25 45.87+£20.31 11.53+3.74 119.72+36.69 9 (36.00)

T (%) 2.854 3014 0.947 3.947

P-value 0.031 0.026 0.686 <0.001

Table III. Muscle relaxation effect and adjuvant medications in the treatment and control groups.

Muscle relaxation effect

Adjuvant medications

Group Number Satisfactory (n/%) Good Poor Innovar Midazolam
Treatment 25 21 (84.00) 3 (12.00) 1 (4.00) 2 1
Control 25 14 (56.00) 8 (32.00) 3 (12.00) 5 6

medications (5). Consequently, methods of anesthesia should
be selected diligently for these patients. The use of LMA
without muscle relaxant can be considered as an ideal method
of anesthesia in femoral head replacement surgeries for
elderly patients. This method offers a good balance between
the efficiency and the safety. In addition, use of this method
can reduce the intraoperative instability of blood pressure and
HR (6-8). SLIPA LMA is an advanced supraglottic ventilation
device similar to human pharyngeal anatomical structure.
The absence of air charge cell in SLIPA LMA can prevent
recurrent laryngeal nerve injuries caused by the dilatation
of the upper esophagus (2,11). This anesthetic procedure is
convenient in clinic and has a relatively high success rate.
Intubation of trachea cannula is often complicated and the
indwelling of laryngoscope may irritate the glottis and
trachea, and can result in hemodynamic changes (6,12).
In this study, all the patients successfully completed the
indwelling and we demonstrated that stable HR, MAP and
SPO, can be obtained using LM A without muscle relaxant.
No significant differences were identified in the HR,
MAP and SPO, values at different times in patients in the
treatment group. This finding was associated with the fact

that laryngoscope was not directly indwelled in LMA. Thus,
the vocal cord and tracheal mucosa were not affected, and
the sympathetic nerve was not excessively stimulated (13,14).
Furthermore, compared with the results of earlier studies,
the time to recovery and time to extubation were decreased
for the patients in the treatment group compared to those
in the control group (15). The incidences of throat pain for
patients in the treatment group were inferior to those of the
control group, which was consistent with previously reported
studies (16). These results may be attributed to the fact that
indwelling of SLIPA LMA requires no air inflation and may
not produce overcompression to the throat cavity wall (4,17).
Although SLIPA LMA required no air inflation, it contained
a 50-ml cavity for secretion in order to prevent error aspi-
ration (18,19). Of note, the use of SLIPA LMA in patients
with full or residual stomach contents should be considered
prudently (20).

In conclusion, the method of using the SLIPA LMA
without muscle relaxant in femoral head replacement surgeries
is a superior method that offers stable hemodynamics, postop-
erative consciousness, early extubation and less throat pain in
elderly patients.
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