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Application of combined anesthesia with spontaneous
breathing in the surgery of intertrochanteric fracture of

femur in elderly patients

Lu Zou, MD®, Xiao-yan Pan, MD®, Xu-dong Xu, MD®, Yuan-yuan Qu, MD

Department of Anesthesiology, Changzhou Hospital of Traditional Chinese Medicine, Changzhou, China

The majority of the elderly are grievously afflicted
with severe osteoporosis, and relevant data show that
70% of elderly patients have had intertrochanteric
fracture of femur, and most of them have received
surgical treatment.? Intertrochanteric fracture of
femur, also known as intertrochanteric fracture, refers
to the fracture from the base of femoral trochanter
neck to above the level of lesser trochanter, which
belongs to the category of hip fracture.”! Internal
fixation surgery is the preferred treatment for patients
with intertrochanteric fracture of femur, who are
mostly complicated with chronic diseases (such
as coronary heart disease, diabetes, hypertension)
due to age and other factors. In this regard, such
patients are less tolerant of surgery.” Therefore, a
scientific, safe and efficient anesthesia scheme should
be adopted to ensure smooth operation and good
prognosis.®® Spinal block anesthesia is a common
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ABSTRACT

Objectives: This study aims to investigate the feasibility and
safety of combined anesthesia with spontaneous breathing
in the operation of intertrochanteric fracture of femur in the
elderly.

Patients and methods: Between January 2020 and January
2023, a total of 141 elderly patients (45 males, 96 females;
mean age: 72.5+6.8 years; range, 65 to 87 years) who underwent
proximal femoral nail anti-rotation (PFNA) surgery for
intertrochanteric fracture of femur were included in this
single-blind, prospective, randomized-controlled study. The
patients were randomly divided into three groups. Group
A (experimental group) was a general anesthesia with
laryngeal mask airway (LMA) group preserving spontaneous
breathing, Group B (control group 1) was a general anesthesia
with LMA group for mechanical ventilation, and Group C
(control group 2) was a tracheal intubation anesthesia group
for mechanical ventilation. The differences of related indexes
among the three groups were compared.

Results: The mean onset time of anesthesia (6.23+1.45 vs.
12.78+2.78 vs. 13.73+2.43 min), postoperative recovery time of
consciousness (8.13+0.83 vs. 11.34+0.89 vs. 12.45+0.86 min),
and postoperative complete awakening time (10.45+2.34
vs. 18.87+2.56 vs. 19.62+2.93 min) were significantly
shorter in Group A than in Groups B and C (p<0.05). The
duration of analgesic effect was longer in Group A than in
Groups B and C (p<0.05). After anesthesia, the Ramsay
Sedation Scale and Visual Analog Scale (VAS) scores were
significantly lower in Group A than the other groups (p<0.05).
The mean Mini-Mental State Examination (MMS) scores
were significantly higher in Group A than in Groups B and C
(p<0.05). Hemodynamic parameters showed that blood pressure,
heart rate, cardiac output, and cardiac index (CI) levels were
significantly higher in Group A than the other groups (p<0.05).

Conclusion: Our study results indicate that combined anesthesia
preserving spontaneous breathing is safe and feasible in the
operation of intertrochanteric fracture of femur in the elderly,
with faster anesthesia recovery than the mechanical ventilation
group.

Keywords: Anesthetics, elderly, intertrochanteric fractures, laryngeal
mask, spontaneous respiration.
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Anesthesia methods for elderly fractures

anesthesia scheme for fracture surgery. However,
the elderly patients with intertrochanteric fracture of
femur are more prone to physical and mental stress
reaction, causing neurological disorder and cognitive
dysfunction.”

Regional nerve block, a type of anesthesia with
mild hemodynamic effects, boasts long duration of
anesthetic and analgesic effects, and low incidence
of postoperative complications such as nausea,
vomiting, urinary retention, and hypotension.®
This type of anesthesia has been shown in several
studies to be superior to general anesthesia in
certain surgeries and contributes to a lower risk
of in-hospital mortality and postoperative lung
complications.’® A study also showed that,
compared to the spinal anesthesia group, regional
nerve block anesthesia had a good analgesic effect
in intertrochanteric fracture surgery, which could
reduce the negative nitrogen balance, shorten the
length of hospital stay, reduce hospitalization
costs, promote the recovery of self-care ability
of patients, and accelerate the rehabilitation of
patients.l!. However, due to the complexity and
multiplicity of hip innervation, regional nerve
block also has the problem of incomplete analgesic
effect.’”l Therefore, regional nerve block also needs
general anesthesia assistance. Currently, laryngeal
mask airway (LMA) general anesthesia is widely
used in auxiliary general anesthesia. This method
is simple and convenient to use, easy to implant,
high success rate and good hemodynamic stability
during anesthesia induction and recovery.!¥
Patients' spontaneous breathing through LMA can
reduce airway irritation, improve airway patency,
reduce the dosage of anesthetic and shorten the
operation time, thereby achieving better analgesic
effect. Studies have shown that regional nerve block
combined with general anesthesia can reduce the
stress response of patients undergoing tibiofibular
fracture surgery, without damaging postoperative
cognitive function and ensuring postoperative
sleep quality.t

In the light of these data, we hypothesized
that regional nerve block combined with general
anesthesia could provide the possibility for elderly
patients undergoing proximal femoral nail anti-
rotation surgery (PFNA) to retain spontaneous
breathing during operation. In this study, we,
therefore, aimed to used anesthesia preserving
spontaneous breathing for elderly patients
undergoing PFNA surgery, and to investigate the
feasibility of this anesthesia mode and its influence
on patients’ vital signs, postoperative anesthesia
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recovery and complications to provide clinical
basis and reference for anesthesia of this type of
surgery.

PATIENTS AND METHODS

Study design and study population

This single-center, single-blind, prospective,
randomized-controlled clinical study was conducted
at Changzhou Hospital of Traditional Chinese
Medicine, Department of Anesthesiology between
January 2020 and January 2023. Elderly patients
who underwent PFNA surgery in our hospital were
screened. All patients were informed before the
operation about the anesthesia method to be used;
however, they remained blind to the anesthesia
methods of the other two groups. According to
the preliminary experimental data, a=0.05 and
B was 80%, with postoperative consciousness recovery
time, postoperative recovery time and duration of
analgesia as the main observation indicators, the
difference in consciousness recovery time between
the postoperative experimental group and the
control group was about 6 min, using https://select-
statistics.co.uk/calculators/sample-size-calculator-
two-means/. The web site estimates the sample size,
with a dropout rate set at 10% and a total calculated
sample size of 129 cases. As the patients were divided
equally into three groups and more study participants
were required, the total sample size was estimated
as 141. Inclusion criteria were as follows: elderly
patients diagnosed with intertrochanteric fracture of
femur by imaging examination and with indications
for PFNA surgery; those older than 65 years and
younger than 95 years and classified by the American
Society of Anesthesiologists (ASA) as Grade 2-3; and
those whose various chronic diseases were stable
after medical treatment. Exclusion criteria were as
follows: elderly patients with contraindications to
LMA wuse; those with contraindications to nerve
block; those who participated in other clinical trials
within the past three months; and those with severe
hearing, vision, mental or cognitive dysfunction that
prevents them from communicating well. Finally,
a total of 141 elderly patients (45 males, 96 females;
mean age: 72.5+6.8 years; range, 65 to 87 years) who
met the inclusion criteria and underwent PFNA
surgery for intertrochanteric fracture of femur were
recruited.

Grouping

The random number generator was used for
random grouping. A total of 141 numbers were
randomly divided. After sorting according to the
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size, 1-47 were Group A (experimental group), 48-94
were Group B (control group 1), 95-141 were Group C
(control group 2), 47 cases in each group. Group A
(experimental group) was a general anesthesia with
LMA group preserving spontaneous breathing,
Group B (control group 1) was a general anesthesia
with LMA group for mechanical ventilation, and
Group C (control group 2) was a tracheal intubation
anesthesia group for mechanical ventilation. All
three groups underwent ultrasound-guided femoral
nerve block (0.4% ropivacaine, 20 mL) and lateral
femoral cutaneous nerve block (0.4% ropivacaine,
10 mL) before surgery.

Anesthesia and surgery
Nerve block

The patients were placed in the supine position,
routinely disinfected and covered with towels.
Two-dimensional portable ultrasound (FUJIFILM
Sonosite, Inc., WA, USA) was used to place the
probe on the surface of the femoral artery in
the affected inguinal region. After revealing the
short axis of the femoral artery, the probe was
slid outwards and slightly tilted toward the head
and feet to discover the femoral nerve. When the
cross-sectional image of the femoral nerve was
clearly displayed under ultrasound, the in-plane
needle insertion technique was adopted, and the
needle was inserted from the outside of the thigh
to the skin at an angle of about 45° Under the
guidance of ultrasound, the femoral nerve was
accurately located by puncture needle and 20 mL
of 0.4% ropivacaine hydrochloride injection was
slowly injected after blood withdrawal. Then, the
ultrasound probe was moved outward along the
groin to discover an “eye-like” structure composed
of subcutaneous tissue, tensor fascia lata, sartorius
muscle, or lateral femoral cutaneous nerve, and
10 mL of 0.4% ropivacaine hydrochloride injection
was slowly injected to block the lateral femoral
cutaneous nerve by using in-plane needle insertion
technique. The temperature perception and tactile
sensation of the corresponding innervation area
were measured within 20 min after the block. If
they were significantly lower than those of the
corresponding area on the healthy side, it was
decided that the block was effective and subsequent
anesthesia was continued.

General anesthesia induction

In Group A, the patients were given propofol
0.5 to 1.5 mg/kg and sufentanil 0.15 ug/kg
intravenously for induction. After the patients lost
consciousness and were fully denitrogenous and

Jt Dis Relat Surg

oxygenated for 3 min, a laryngeal mask of
appropriate size was placed, and spontaneous
breathing was preserved during surgery. When
the oxygen saturation (SpO») was lower than
95% and/or end-tidal carbon dioxide (PetCOj)
was above 50 mmHg, short-term manual assisted
ventilation was performed.

In Group B, the patients were given cisatracurium
besylate 0.15 mg/kg during induction on top of
medication in Group A, and were given intermittent
positive pressure ventilation (IPPV) mechanical
ventilation after laryngeal mask implantation
(tidal volume (VT): 6-8 mL/kg, respiratory rate
(RR): 14 times/min, inspiratory: expiratory ratio
(:E)=1:1.5, positive end-expiratory pressure (PEEP):
4 cmH0).

In Group C, the patients were given propofol
0.5 to 1.5 mg/kg, sufentanil 0.2 to 0.3 pg/kg, and
cisatracurium besylate 0.15 mg/kg. After the patients
lost consciousness and were fully denitrogenous and
oxygenated for 3 min, a reinforced endotracheal tube
with appropriate size was inserted and connected
to a ventilator for IPPV mechanical ventilation
(VI: 6-8 mL/kg, RR: 14 times/min, L:E=1:1.5,
PEEP: 4 cmH;0).

All patients were given a mixture of air
and oxygen at the oxygen concentration of
50%, and PetCO; was continuously monitored
simultaneously. Depth of anesthesia in three
groups was monitored intraoperatively using a
Narcotrend monitor. During the operation, propofol
(4 to 6 mg/kg/h) and small-dose dexmedetomidine
(0.1 to 0.3 pg/kg/min) were injected by pump,
and the depth of anesthesia was maintained at
40 to 60, and sufentanil 5.0 to 7.5 ug given as a
single dose during the operation (if the increase in
blood pressure [BP] or heart rate [HR] of the patients
who had insufficient analgesia was more than 30%
of the baseline value). The patients in Group B and
Group C were given one-third of the first dose of
myosin, if they recovered from respiration during
the operation, and all drugs were discontinued at
the time of suturing, and the laryngeal mask or
endotracheal tube was withdrawn after reaching
the indication of awake and extubation, and the
patients were sent to the anesthesia recovery room
for further monitoring (oxygen intake by nasal
cannula at 3 L/min), and the blood gas analysis
was detected at the time of discharge from the
post-anesthesia care unit (PACU), and data were
recorded. The Steward's score reached 6 before they
were sent back to the ward.
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Observation indicators

(1) Anesthesia effect: for anesthesia onset time,
postoperative consciousness recovery time, the
Glasgow Coma Scale (GCS) was used to evaluate the
recovery of consciousness A GCS of =13 indicates
the recovery of consciousness. Postoperative full
awake time was evaluated (Steward score 6 indicates
that the patient is awake). The analgesia effect
maintenance time was also assessed.

(2) Sedative effect: Ramsay Sedation Scale (RSS)!*!
was used to evaluate the sedative effect at 6, 12,
and 24 h after the operation, with 1 point indicating
restless and irritable, 2 points indicating quiet
cooperation, 3 points indicating lethargy and being
able to follow instructions, 4 points indicating
sleep state but being able to wake up, 5 points
indicating sleep state and being slow to respond,
requiring stronger stimuli, and 6 points indicating
no response to stimuli.

(3) Pain: Visual Analog Scale (VAS)" was used to
assess the pain of patients at 6, 12, and 24 h after the
operation, with a lower score indicating less pain.

(4) Cognitive status: The patients’ cognitive
function was assessed using the Mini-Mental State
Examination (MMSE)' at 6, 12, and 24 h after the
operation, with the higher the score, the better
the patient's cognitive function (Supplementary
Materials).

(5) Hemodynamic indicators before anesthesia
and 1 h after anesthesia: including BP, HR,
cardiac output (CO, cardiac output per minute
assessed by echocardiography), cardiac index
(CI, CI (L/min/m?=cardiac output per minute
(L/min)/body surface area (m?)).

(6) Adverse reactions: including lung infection,
nausea and vomiting, dizziness occurred within
one week after surgery. Pulmonary infection was
assessed by combining clinical manifestations
and computed tomography (CT) imaging results.
The occurrence of symptoms such as nausea and
vomiting, or dizziness were assessed by daily
inquiry or patient self-report.

Statistical analysis

Statistical analysis was performed using the
IBM SPSS version 26.0 software (IBM Corp.,
Armonk, NY, USA). Descriptive data were
expressed in mean + standard deviation (SD),
median (min-max) or number and frequency,
where applicable. One-way analysis of variance
(ANOVA) was used for the comparison among the
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groups, and the least significant difference (LSD)
method was used for pairwise comparison, while
ANOVA for repeated measurements was used for
the comparison within groups. The chi-square test
(x? test) was used for comparison among the groups,
with a p value of <0.05 indicating a statistically
significant difference. Under the condition that
the sample size of 47 individuals in each of the
three groups and the threshold of p=0.05 the
statistical efficacy of each index comparison was set
between 0.78 and 0.81 through the Group software:
Ugrouping V1.0 (Beijing Unibiolabs Biotechnology
Center, Beijing, China).

RESULTS

Comparison between clinical data and related
indicators before anesthesia induction

No statistically significant differences were
observed in terms of baseline data such as age,
sex, body mass index (BMI), ASA class, and
preoperative comorbidities among the three groups
(p>0.05). Also, there were no statistically significant
differences in mean arterial pressure (MAP), HR
and SpOz among the three groups before baseline
anesthesia induction (p>0.05). Group A, Group B,
and Group C were comparable (Table I).

Comparison of anesthetic effects

There were significant differences in the
anesthesia onset time, postoperative consciousness
recovery time, postoperative complete awake
time and analgesic effect among the three groups
(p<0.05). In terms of anesthetic effect, the mean
onset time of anesthesia (6.23+1.45 vs. 12.78+2.78 vs.
13.734£2.43 min, p=0.024), the mean postoperative
recovery time of consciousness (8.13+0.83 uvs.
11.34+0.89 ©vs. 12.45+0.86 min, p=0.016), and the
mean postoperative full awake time (10.45+2.34 vs.
18.8742.56 vs. 19.62+2.93 min, p=0.004) in Group A
were shorter than those in Group B and Group C,
with statistically significant differences (p<0.05).
Moreover, the mean duration of analgesic effect
(178.26+13.42 vs. 133.52+12.78 vs. 130.75+10.78 min,
p=0.001) in Group A was longer than that in
Group B and Group C, with a statistically significant
difference (p<0.05) (Table II).

Correlation score of anesthesia effect at 6,12, and
24 h after surgery

There were statistically significant differences
in the mean RSS score, VAS score, and MMS score
among the three groups (p<0.05).

In terms of RSS scores, the mean scores of
Group A at 6 h (2.3410.68 vs. 2.39+0.62 vs. 2.43+0.67,
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TABLE |
Comparison between clinical data and related indicators before anesthesia induction
Group A (n=47) Group B (n=47) Group C (n=47)

Indicator n % MeantSD n % Mean+SD n % MeanzSD P
Age (year) 73.5+6.8 74.2+6.4 72.916.7 0.753
Sex 0.783

Male 15 31.91 16 34.04 14 29.79

Female 32 68.09 31 65.96 33 70.21
BMI (kg/m?) 21.86+2.82 22.21£3.64 22.31£3.46  0.531
ASA classification 0.684

Grade 2 7 14.89 8 17.02 7 14.89

Grade 3 40 85.11 39 82.98 40 85.11
Lung disease 17 36.17 15 31.91 16 34.04 0.639
Heart disease 10 21.28 9 19.15 11 23.40 0.892
Diabetes 13 27.66 12 25.53 14 29.79 0.573
Cerebral infarction 7 14.89 4 8.51 6 12.77 0.584
MAP (mmHg) 99.57+9.41 99.41+11.31 99.2249.74  0.975
HR (bpm) 86.14+13.41 87.42+17.07 86.79+16.37 0.842
SpO2 92.78+5.48 93.27+4.52 93.73+4.63 0.663
SDt: St?ndard deviation; BMI: Body mass index; ASA: American Society of Echocardiography; MAP: Mean arterial pressure; HR: Heart rate; SpO2: Blood oxygen
saturation.

TABLE II
Comparison of anesthetic effects

Group A (n=47) Group B (n=47) Group C (n=47)
Indicator Mean+SD Mean+SD Mean+SD p
Onset time of anesthesia 6.23+1.45 12.78+2.78" 13.73+£2.43# 0.024
Postoperative recovery time of consciousness 8.13+0.83 11.34+0.89* 12.45+0.86# 0.016
Postoperative full awake time 10.45+2.34 18.87+2.56* 19.62+2.93# 0.004
Duration of analgesic effect 178.26+13.42 133.52+12.78* 130.75+10.78# 0.001
SD: Standard deviation; * p<0.05 for A and B comparisons; # p<0.05 for A and C comparisons.

p=0.054), 12 h (2.55+0.52 vs. 2.69+0.73 vs. 2.76+0.72,
p=0.034), and 24 h (2.29+0.47 vs. 2.43+0.64 vs.
2.47+0.89, p=0.021) after anesthesia were lower than
those of Group B and Group C, with statistically
significant differences among the three groups
(p<0.05). However, this difference was not clinically
evident.

The VAS scores of the three groups showed a
gradually decreasing trend. The mean VAS scores of
Group A at 6 h (2.40£0.74 vs. 2.51+0.78 vs. 2.57+0.77,
p=0.042), 12 h (2.18+0.67 wvs. 2.37+0.71 vs. 2.41+0.72,
p=0.011), and 24 h (2.02+0.59 vs. 2.12+0.72 vs. 2.26+0.73,
p=0.009) after anesthesia were lower than those of

Group B and Group C, with statistically significant
differences among the three groups (p<0.05). Similarly,
this difference was almost imperceptible in clinical
practice.

The MMS scores of the three groups showed a
trend of decreasing first and, then, increasing. The
mean MMS scores of Group A at 6 h (27.52+0.79 vs.
25.45+0.78 vs. 24.89+0.82, p=0.031), 12 h (25.58+0.71
vs. 24.14+0.72 wvs. 23.73+0.57, p=0.014), and 24 h
(30.37+1.03 vs. 27.79+0.97 vs. 26.83+0.93, p=0.001) after
anesthesia were higher than those of Group B and
Group C, with statistically significant differences
among the three groups (p<0.05) (Table III).
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TABLE Il
Comparison of the anesthetic effects of the three groups of patients at 6 h, 12 h, and 24 h after surgery

Group A (n=47)  Group B (n=47) Group C (n=47)

Indicator Time point Mean+SD Mean+SD Mean+SD p

6 h after anesthesia 2.34+0.68 2.39+0.62 2.43+0.67 0.054
VAS score 12 h after anesthesia 2.55+0.52 2.69+0.73" 2.7610.72# 0.034

24 h after anesthesia 2.29+0.47 2.43+0.64" 2.47+0.89# 0.021

6 h after anesthesia 2.40£0.74 2.51+0.78" 2.57+0.77# 0.042
VAS score 12 h after anesthesia 2.18+0.67 2.37x0.71* 2.41£0.72# 0.011

24 h after anesthesia 2.02+0.59 2.12+0.72* 2.26x0.73# 0.009

6 h after anesthesia 27.52+0.79 25.45+0.78* 24.89+0.82# 0.031
MMS score 12 h after anesthesia 25.58+0.71 24.14+0.72* 23.73+0.57# 0.014

24 h after anesthesia 30.37+1.03 27.79+0.97* 26.83+0.93# 0.001
SD: Sta_ndard deviation; VAS: Visual Analog Scale; MMS: Mini-mental state examination; * p<0.05 for A and B comparisons; # p<0.05 for A and C
comparisons.

TABLE IV
Comparison of hemodynamic indicators

Group A (n=47)  Group B (n=47) Group C (n=47)

Indicator Time point Mean+SD Mean+SD Mean+SD P
Before anesthesia 146.01£15.63 145.54+14.84 145.24+15.42 0.562
BP (mmHg)
1 h after anesthesia 127.32+11.17 114.85+12.14* 112.77¢11.17* 0.003
Before anesthesia 84.65+11.42 84.52+10.78 84.44+11.27 0.613
HR (times/min)
1 h after anesthesia 82.19+£10.47 67.12+9.47* 64.57+9.62* 0.001
Before anesthesia 3.31+0.22 3.25+0.24 3.26+0.27 0.652
Cl [L/(min.m?)]
1 h after anesthesia 3.43+0.32 3.02+0.42* 2.97+0.32* 0.014
Before anesthesia 5.42+0.64 5.19£0.55 5.27+0.63 0.538
CO (L/min)
1 h after anesthesia 5.64+0.59 4.45+0.57* 4.04+0.63* 0.006

statistically significant (p<0.05).

SD: Standard deviation; BP: Blood pressure; HR: Heart rate; Cl: Cardiac index; CO: Cardiac output; * Compared with group A, the difference was

TABLE V
Comparison of adverse reactions

Group A (n=47) Group B (n=47) Group C (n=47)
Indicator n % n % n Y%
Lung infection 1 1 3
Nausea and vomiting 2 3 4
Dizziness 2 4 5
Total incidence of adverse reactions 10.64 17.02 25.53

Comparison of hemodynamic indicators

The results of single factor analysis showed that
there were significant differences in BP, HR, CI, and
CO levels among the three groups (p<0.05).

Before anesthesia, no statistically significant
difference was observed in hemodynamic indicators
among the three groups (p>0.05). However, 1 h after
anesthesia, the levels of BP, HR, CI, and CO levels in
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the three groups decreased. The mean levels of BP
(127.324+11.17 vs. 114.85+12.14 vs. 112.77+11.17, p=0.003),
HR (82.19+10.47 vs. 67.12+9.47 vs. 64.57+9.62, p=0.001),
CI (3.431+0.32 vs. 3.02+0.42 vs. 2.97+0.32, p=0.014) and
CO (5.64£0.59 wvs. 4.45+0.57 wvs. 4.04+0.63, p=0.006)
in Group A were higher than those in Group B and
Group C, with statistically significant differences
(p<0.05) (Table IV).

Comparison of adverse reactions

In Group A, there was one case of lung infection,
two cases of nausea and vomiting, and two cases
of dizziness, with a total adverse reaction rate of
10.64%. In Group B, there was one case of lung
infection, three cases of nausea and vomiting, and
four cases of dizziness, with a total adverse reaction
rate of 17.02%. In Group C, there was three cases of
lung infection, four cases of nausea and vomiting,
and five cases of dizziness, with a total adverse
reaction rate of 25.53% (Table V).

DISCUSSION

In the present study, the combined anesthesia with
spontaneous breathing was used for the anesthesia
effect of PFNA surgery in elderly patients. Our study
results showed that the combined anesthesia with
spontaneous breathing could effectively maintain
the effect of anesthesia, shorten the onset time of
anesthesia, postoperative consciousness recovery
time, postoperative complete awake time, and
increase the maintenance time of analgesic effect.!
However, it is important to note that although the
difference in RSS and VAS scores were statistically
significant, this difference was too small clinically,
indicating that the difference may not be enough
to make a real difference to patients. Therefore,
these findings must be interpreted with caution.
The clinical difference in RSS score may be smaller,
as the patients were in anesthetic state, rather
than pathological sleepy state, so the scores were
between 2-3, which was reasonable. The reason for
the small difference in the VAS score may be that
elderly patients have higher pain after fracture and
improved pain tolerance. The pain was relieved after
anesthesia before surgery in our study; thus, the
postoperative pain perception was low.

Elderly individuals are more prone to hip
fractures due to degenerative changes in their
bones, causing great physical and psychological
pain. In addition, the elderly are often accompanied
by several comorbidities as their organ functions
deteriorate.’” Therefore, an anesthesia mode
with less physiological interference, comfort, and

Jt Dis Relat Surg

quick recovery needs to be proposed for such
patients. General anesthesia with LMA combined
with nerve block is an ideal compound anesthesia
method for hip surgery in the elderly under the
concept of comfortable medical care and rapid
rehabilitation, boasts advantages than simple
general anesthesia or intraspinal anesthesia.?” In
the respiratory management mode of combined
anesthesia, mechanical ventilation is mainly
performed using muscle relaxants to ensure
intraoperative ventilation and oxygenation of
elderly patients. However, with the development
of ultrasound-guided nerve block and the maturity
of LMA application, some surgeries with lower
muscle relaxation requirements have also adopted
the respiratory management method of preserving
spontaneous breathing during surgery in recent
years. Zhaowei et al.”! achieved satisfactory results
by preserving the patient’s spontaneous breathing
during surgery. Nonetheless, further research is
needed to analyze whether different respiratory
management approaches can produce a similar
effect in elderly patients undergoing PFNA surgery.

In the current study, the onset time of anesthesia,
postoperative recovery time of consciousness and
postoperative full awake time in Group A were
shorter than those in Group B and Group C, and
the duration of analgesic effect was longer than
those in Groups B and C. After anesthesia, the
VAS scores in three groups showed a decreasing
trend over time, and those in Group A were lower
than those in Group B and Group C, indicating
that LMA preserving spontaneous breathing has
better anesthetic effect, faster onset of effect, quicker
recovery of postoperative consciousness, and longer
maintenance time of analgesic effect, which can
effectively reduce the pain of patients. Tang et al.”?
reported that retaining the patient's spontaneous
breathing anesthesia during the operation had a
good effect in the hysteroscopy and could maintain
the stability of hemodynamic parameters. In our
study, 6 to 24 h after anesthesia, the MMS scores
of the three groups were different over time and
across the groups, and they all showed a trend of
decreasing first and then increasing. The MMS scores
of Group A were higher than those in Group B and
Group C. Also, 1 h after anesthesia, the levels of BP,
HR, CO, and CI in the three groups decreased, and
those in Group A were higher than those in Group
B and Group C, indicating that general anesthesia
with LMA preserving spontaneous breathing
has less damage to patients’ cognitive function
and less influence on patients’ hemodynamics.
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Moreover, the total incidence of adverse reactions
in Group A is lower than that in Group B and
Group C, indicating that general anesthesia with
LMA preserving spontaneous breathing has fewer
adverse reactions on patients and has a positive
effect on their prognosis. Rossi et al.?* also proposed
that laryngeal mask anesthesia with spontaneous
breathing should be popularized and applied
in surgery in the published study on the safety
of desflurane anesthesia and laryngeal mask
ventilation. Preserving spontaneous breathing while
maintaining stable volume and depth of anesthesia
does not affect circulatory changes. This is because
changes in intrathoracic pressure caused by changes
in respiratory mechanics of natural physiological
respiration are conducive to blood return.?!

The impact of intraoperative spontaneous
breathing on postoperative data may depend
on many factors, including: type of surgery,
anesthesia method, patient basic status and specific
implementation methods of spontaneous breathing
during surgery. Based on the anesthesia method
in this study, some studies have shown that
spontaneous breathing during surgery can improve
postoperative lung function, such as increasing tidal
volume, reducing airway resistance, and improving
lung compliance. In addition, spontaneous breathing
during surgery can reduce the incidence of
postoperative complications, including pneumonia,
atelectasis, or respiratory dependence time.”"
Preserving spontaneous breathing during surgery
aims to maintain the normal natural physiological
breathing of patients, ensure adequate oxygenation
and ventilation, reduce mechanical ventilation
against physiological respiratory mechanics, and
avoid the use and residue of muscle relaxants.? This
also helps to reduce the incidence of postoperative
lung complications, thereby speeding up patients’
recovery from anesthesia and their postoperative
rehabilitation. Zheng et al's study®! suggested
that intraoperative spontaneous breathing might
accelerate postoperative recovery and reduce
postoperative VAS scores and complications in
patients undergoing video-assisted thoracic
surgery. Chen et al®! found that general LMA
anesthesia using lumbar plexus sciatic nerve block
provided more favorable outcomes and reduced
complications and postoperative pain than general
endotracheal intubation anesthesia in elderly
patients undergoing hip surgery. Huaiying and
Yuel® observed the application effect of anesthesia
with LMA in lung bullae resection, and concluded
that the incidence of complications of this method
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was lower than that of the control group, which
could shorten the recovery time of patients
after operation and reduce the treatment cost.
Additional studies by Gao®! explored the effect of
regional nerve block anesthesia in the operation
of intertrochanteric fracture of femur, and showed
that regional nerve block anesthesia could meet
the needs of operation and keep the patients’ signs
stable, thereby reducing the use of anesthetic drugs.
The method can shorten postoperative recovery
time and is safer than combined spinal-epidural
anesthesia. In our follow-up study, we plan to
investigate the feasibility and safety of regional
nerve block anesthesia in intertrochanteric fracture
surgery in the elderly.

Nonetheless, there are still some limitations
to this study. Due to time and manpower
constraints, limited samples were included in
this study, all of which were patients from our
hospital, which may lead to results bias. Besides,
the relevant observation indicators (such as long-
term complications) and observation time limit
of postoperative complications in this study
were insufficient. Therefore, more samples will
be included in subsequent studies to increase
observation indicators and extend the observation
time limit for more in-depth analysis.

In conclusion, combined anesthesia preserving
spontaneous breathing is safe and feasible in the
operation of intertrochanteric fracture of femur in
the elderly. While relieving the pain of patients
effectively, it can reduce the impact on cognitive
function and hemodynamics of patients, achieving
higher safety, which is worthy of widespread clinical
use. During surgery, ventilation conditions should be
closely monitored to avoid affecting the oxygenation
of patients due to laryngeal mask displacement and
respiratory depression.
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SUPPLEMENTARY MATERIALS

Jt Dis Relat Surg

Mini-Mental State Examination (MMSE)

Name Sex Age Educational

level

Outpatient Follow-up Examiner Examination

No./Bed No. telephone date

[Score “1” point for each correct response within each question or activity, and “0” for errors, no answers or Correct | Error

failure to answer]

01. What is the year?

02. What is the season?

03. What is the month?

04. What day of the week is it?

05. What is today’s date?

06. Which is the city (province)?

07. What is the district (county)?

08. What is the street (township)?

09. What is this place?

10. What floor are we on now?

11. Now I'm going to name three things. After | said all three, please repeat Ball
them and remember them, for | II_ask you later. [The examiner needs to National flag
clearly state the name of each thing]

Ball. National flag. Trees. Please say these three things again. Trees
[The examiner scores according to the first repetition of the patient]

12. Now please count backward from 100 by sevens, and then subtract 7 from 93
the obtained number, and so on. Tell me every answer until | say “stop”. 86
[If it is wrong, but the following answer is correct by subtracting 7 from the
number of errors, then only the previous error will be recorded] 79

72
65

13. Earlier | told you the names of three things. Can you tell me what those Ball

were? -
National flag
Trees

14. Can you tell me what is this? Wristwatch
[The examiner shows the patient the wristwatch and pencil] Pencil

15. Now | am going to say a, please repeat it clearly. The sentence is: forty-four stone lions.

[The examiner can only say it once]

16. I'll give you a piece of paper, and please follow my instructions: Please take | Take the paper in your right
the paper in your right hand, fold it in half with both hands, and put it on your hand
lap. [The examiner explains according to the above instructions and gives Fold th in half
the subject a piece of paper the above instructions and give the patient a old the paper in ha
piece of paper. But the examiner should neither repeat the instructions nor Put the paper on your lap
demonstrate]

17. Please read this sentence and do what it says.

[The examiner shows the words “Close your eyes” on the back of the scale to the patient]

18. Please make up and write a sentence about anything. [Requirements: The sentence must contain a subject
and a predicate, which is meaningful]
Writing place [ ]

19. Please copy this picture. 1 0
[The legend and drawing area are on the reverse side of the scale. The examiner gives the reverse side of
the scale to the patient for drawing]

Total score /30
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Instructions for Administration and Scoring of the Mini-Mental State Examination (MMSE)

The Mini-Mental State Examination (MMSE), originally compiled by Folstein in 1975, is one of the most influential screening tools for
cognitive impairment.

1 Item and examination criteria

2 Examination precautions

There are 19 items in the MMSE. Items 1-5 are time-oriented and
items 6-10 are location-oriented. ltem 11 contains three sub-items
for immediate memory, and item 12 contains five sub-items
for checking attention and calculation. Item 13 contains three
sub-items for checking recall ability. ltem 14 is contains five
sub-items for naming objects. ltem 15 is language retelling. ltem
16 is language understanding and contains three sub-items. ltem
17 is reading comprehension. Item 18 is to write a sentence. ltem
19 is graphic drawing. There are 30 items in total. See the front of
the scale for details.

[Score “1” point for each correct response within each question or
activity, and “0” for errors, no answers or failure to answer]

The examiner should ask the patient directly. Avoid interference
from others during the examination. The elderly are easy to
lose heart or give up, so they should be given appropriate
encouragement. An examination takes 5-10 min.

The examination and assessment methods of most items have
been stated on the scale, and the following items need to be
explained.

1. Item 11 only allows the examiner to speak once, and the
patient is not required to answer in the order of items. If there
are mistakes in the first pass, score first; Then, tell the patient
where he/she is wrong and ask him/her to recall it until it is
correct. But the patient can only “learn” five times at most.

2. ltem 12 s a “continuous minus 7” test commonly used in clinic,
and at the same time check the attention of the patient, so do
not repeat the answer of the patient. The patient is not allowed
to calculate with a pen.

3. Item 16 shall be operated in correct order.

Result analysis:

The total score of the scale is 30, and the higher the score, the better the cognitive function. Folsteini classified suspected dementia
as MMSE <24-25 when designing the scale. But at present, international and domestic studies show that MMSE <24-25 is normal,
21-26 (<22 for patients with primary school education) is mild dementia, 10-20 is moderate dementia, and <10 is severe dementia.

Close your eyes

[Graphic example] [Draw according to the graphic on the left]

Ramsay Sedation Scale

Score Status Description Remarks

1 Sober Anxiety, restlessness or irritability, or both 2-4 points indicate satisfactory
2 Quiet, cooperative and directional. sedation

3 Only respond to instructions o '

4 Sleep Agile response to eyebrow taps or loud auditory stimuli 56 pc?lnts indicate excessive
5 Slow response to eyebrow taps or loud auditory stimuli sedation

6 No response to eyebrow taps or loud auditory stimuli

Visual analog scale (VAS)

A line with a length of 10 cm, on which a certain point can be assigned any point from 1 to 10 points

Painless + kSR I S
0 10
0 points, painless, without any pain feeling;

0ocm:

1-3 cm: 1-3 points, mild pain, not affecting work and life;
4-6 cm: 4-6 points, moderate pain, affecting work but not life;
7-10 cm: 7-10 points, severe pain, affecting work and life.

+ Extremely painful



