Scientific Research Publishing House (SRPH)

S-9

ORIGINAL ARTICLE

Perioperative Nursing Plan for Posterior Lumbar Interbody Fusion in Patients
with Lumbar Spinal Stenosis Based on the Enhanced Recovery After Surgery

Concept

Abstract

Objective: To evaluate the impact of perioperative nursing plans based on enhanced recovery after surgery on the recovery
of patients undergoing posterior lumbar interbody fusion surgery for lumbar spinal stenosis.

Method: The study was conducted at Drum Tower Hospital, Nanjing, Jiangsu, China, between January 2020 and December
2022, and comprised patients with lumbar spinal stenosis who were randomly divided into experimental group A receiving
enhanced recovery after surgery-based perioperative care, and control group B receiving routine care. Postoperative
complications, wound healing time, hospital stay, and patient satisfaction were compared between the groups. Data was
analysed using SPSS 25.

Results: Of the 100 patients, 50(50%) were in each of the two groups. Age and gender distribution was not significantly
different between the groups (p>0.05). At baseline, the groups were clinically similar (p=0.72), but at one and three months
post-surgery, group A showed significantly more improvement compared to group B (p=0.001). Pain level on days 1 and 3
post-surgery were significantly lower in group A than group B (p=0.01). Group A had a lower incidence of postoperative
complications and shorter hospital stay than group B (p<0.05).

Conclusion: The enhanced recovery after surgery-based perioperative nursing plan significantly improved recovery
outcomes for patients undergoing posterior lumbar interbody fusion surgery.

Keywords: Enhanced recovery after surgery, Clinical nursing, Lumbar spinal stenosis, Posterior lumbar interbody fusion

surgery, Perioperative care. (JPMA 75: S-9 [Suppl. 02]; 2025) DOI: https://doi.org/10.47391/JPMA.SRPH-03

Introduction

Lumbar spinal stenosis (LSS) is generally caused by
degenerative changes, developmental spinal stenosis,
trauma, or iatrogenic factors. It can lead to shortening of
the various diameter lines of the spinal canal, compressing
the dural sac, spinal cord, or nerve roots, thereby causing
corresponding neurological dysfunction.’-3 LSS is more
common in middle-aged and elderly people aged over 40
years, and its clinical manifestations include long-term
lumbosacral pain, leg pain, progressive weakness,
numbness, intermittent claudication, and difficulty walking
in both the lower limbs.46 The development of modern
medicine has given birth to various surgical treatment
plans for LSS. Posterior lumbar interbody fusion (PLIF) is a
commonly used treatment for LSS. It has the advantages of
sufficient decompression through posterior approach,
providing load burden on the anterior column of the spine,
preserving intervertebral space height while fusion,
physiological lordosis and biomechanical characteristics of
the lumbar spine, and providing good longitudinal support
of the intervertebral space.”10 But it also has drawbacks,
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such as significant damage to the posterior structure of the
spine and potential loss of tension in the posterior part of
the vertebral body. Meanwhile, postoperative
complications (PCs) are also negative effects that cannot
be ignored.’-13The above issues have had a negative effect
on the postoperative recovery (POR) of patients.14-16
Therefore, implementing a reasonable perioperative
nursing plan is necessary to promote patient recovery.17-20
Enhanced recovery after surgery (ERAS) is a treatment
model that involves multiple disciplines, such as surgery,
anaesthesia, nursing, pharmacy, nutrition and
rehabilitation.2-24 It can reduce the patient's stress level,
accelerate POR, shorten length of hospital stay (LOS), and
reduce the risk of readmission by improving, optimising
and combining various conventional treatment
methods.25-27 The success of ERAS model in the context of
clinical nursing has been reported.242829The application of
ERAS protocols in clinical nursing has demonstrated
significant achievements across various surgical contexts.30-
32 For instance, a study on laparoscopic cholecystectomy
revealed that ERAS nursing interventions led to reduced
postoperative pain, earlier mobilisation and shorter LOS
compared to conventional care3334 Similarly, in
thoracolumbar fracture surgeries, ERAS nursing care
improved rehabilitation outcomes, highlighting its
effectiveness in managing complex orthopaedic cases.35:36
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In the context of gynaecological malignancies, ERAS
protocols not only alleviated pain, but also enhanced
recovery metrics, indicating a robust application in
oncology nursing.37 Furthermore, research involving older
gastric cancer patients showed that ERAS significantly
expedited recovery of nutritional and inflammatory
markers, further supporting its efficacy in geriatric care.3839
Lastly, a comparative study in elective caesarean section
(CS) cases confirmed that ERAS protocols resulted in
shorter LOS and improved POR.40 Collectively, these
findings underscore the transformative impact of ERAS in
clinical nursing, enhancing patient outcomes across diverse
surgical disciplines.#142 Nisivaco et al. applied ERAS to
postoperative care of coronary artery bypass graft (CABG)
and selected 93 patients for ERAS care. The results proved
that the readmission rate of patients receiving ERAS care
was 3.2%, lower than that of patients receiving routine care
(p<0.05).43 This indicates that applying ERAS to clinical
nursing can effectively improve nursing outcomes.

The current study was planned to evaluate the impact of a
perioperative nursing plan (PNP) based on ERAS on the
recovery of patients undergoing PLIF surgery for LSS.

Patients and Methods

The study was conducted at Drum Tower Hospital, Nanjing,
Jiangsu, China, between January 2020 and December 2022
with the ethics approval number 2019-088-02. Random
sampling technique was used and the LSS patients were
divided into two groups: experimental group A, receiving
ERAS perioperative care, and control group B, receiving
routine care. This random method ensured that each
patient had an equal chance of being assigned to either
group, which minimized selection bias and improved the
validity of the study's findings. The sample size was
calculated using statistical power analysis based on a
significance level 0.05 and power 80%.44

Those included were patients of either gender aged 30-60
years diagnosed with LSS whose condition did not improve
after at least six weeks of conservative treatment. The
patients were scheduled for PLIF, had no previous history
of mental iliness and neurological disorders, and were able
to act independently. Those excluded were patients
outside the age range, having history of mental illness and
neurological disorder, having liver or kidney dysfunction,
metabolic diseases, cardiovascular or cerebrovascular
diseases, or severe infections. Those with fractures,
pathological fractures, or osteoporosis, or history of prior
lumbar spine surgery were also excluded.

After taking informed consent from all the participants,
basic data, such as age, gender, marital status, nature of
work, and residential address, was recorded using a
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profrma who Cronbach alpha (a) coefficient was 0.9,
indicating high reliability.

The patients’lumbar spine function (LSF) was scored using
the Japanese Orthopaedic Association (JOA) scale,
including clinical signs, subjective symptoms, bladder
function, and activities of daily living (ADLs) for a total of
29 points.4> To evaluate the perioperative nursing effect,
LSF of patients was evaluated in the context of day of
admission (DoA) using the Modified Ashworth Scale (MAS)
44 score at baseline, one month post-surgery (1MAS) and
three months post-surgery (3MAS). The Visual Analogue
Scale (VAS) 37 was used to evaluate the degree of pain,
with 0 indicating no pain, 1-3 representing mild pain, 4-6
meaning moderate pain, 7-9 showing severe pain, and 10
indicating unbearable pain. PCs included urinary system
infection, urinary retention, cerebrospinal fluid (CSF)
leakage, incision infection, intraincision haematoma, lower
limb deep vein thrombosis (DVT), pulmonary infection, and
abdominal distension.46 Patient Satisfaction Survey (PSS)
40 was used to evaluate nursing satisfaction from four
aspects: nursing services, nursing communication, nursing
environment, and nursing system. The survey had 29 items,
with a gross score of 145 points. The Cronbach a coefficient
was 0.95, indicating high reliability teams.

The anaesthesiologists were responsible for developing
anaesthesia plans, operating room (OR) nurses were
responsible for intraoperative care, and orthopaedic
attending physicians were responsible for evaluating and
analysing the nursing outcomes. the orthopaedic nurses
were responsible for collecting data, selecting patients,
implementing nursing care, and evaluating nursing
outcomes.

To generate the PNP based on ERAS, a panel of experts was
taken on-board. Those included were associated with
tertiary Grade A hospitals, held a Bachelor's degree or
above, were either medical experts with a professional title
of deputy senior or above, or were nursing management
experts with an intermediate professional title or above, or
an intermediate clinical nursing expert who had been
engaged in ERAS nursing for >5 years; and those who
demonstrated high enthusiasm for research. A total of 340
ERAS and clinical nursing-related literature from the
preceding five years was referred to, and two rounds of
consultations were conducted with clinical experts in
related fields.4” The questionnaire was collected within a
week. Both rounds of questionnaire responses had an
effective rate of 100%, indicating that the experts had a
high level of enthusiasm. The expert authority coefficient
was determined on the basis of judgment and familiarity.
The expert authority coefficients for the two rounds of
inquiry were 0.89 and 0.90, both higher than 0.7, indicating
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Table-1: Coefficient of variation for expert opinion.
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with  VAS <3. Otherwise,

Expert  First-round  First-round
number coefficient  coefficient
of variation  of variation

The first round of opinion

medication was administered
according to medical advice. On
the day after surgery, the patients

1 0.043 0.072 Add methods to guide patients to pain relief on the day of hospitalization

2 0.067 0.083 The content of "quiding the trauma patient for defecation” is added before surgery,
and the drain tube can be removed when the drainage fluid is <500 ml

3 0.054 0.125 The drain tube can be removed when the drainage fluid is <500 ml

4 0.072 0.317 Add methods to guide patients to pain relief on the day of hospitalization

5 0.124 0.301 The content of "quiding the trauma patient for defecation" is added before surgery

6 0.118 0.289 Add methods to guide patients to pain relief on the day of hospitalization

7 0.258 0.274 The content of "quiding the trauma patient for defecation" is added before surgery

8 0.243 0.056 The content of "quiding the trauma patient for defecation" is added before surgery

9 0.157 0.094 Add methods to guide patients to pain relief on the day of hospitalization, the drain
tube can be removed when the drainage fluid is <500 ml

10 0.173 0.159 The drain can be removed when the drain is <500 ml

n 0.084 0.178 The content of "quiding the trauma patient for defecation" is added before surgery

12 0.096 0.235 Add methods to guide patients to pain relief on the day of hospitalization

13 0.167 0.068 The drain tube can be removed when the drainage fluid is <500 ml

14 0.183 0.113 The content of "quiding the trauma patient for defecation" is added before surgery

15 0.217 0.163

The content of "quiding the trauma patient for defecation" is added before surgery

underwent functional exercise
and completed the VAS scale on
the 1st, 2nd and 3rd day after
surgery. The wound healing,
complications, and pain of the
patient were assessed upon
discharge, and follow-up visits
were conducted at 1, 3 and 6
months  post-surgery.  The
patients’ emphasis on
postoperative rehabilitation was
strengthened through video
explanations, and they were
instructed to continue exercising
after discharge. Subjects in

a high expert authority coefficient. After the second round
of questioning, the opinions of the experts were generally
consistent, with no additional opinions, and, as such, a PLIF
PNP based on the ERAS concept was developed. The
degree of coordination of opinions was evaluated using
coefficient of variation (Table 1).

The PNP was divided into five stages: DoA, preoperative
care, intraoperative care, postoperative care, and discharge
guidance. On DoA, group A subjects received routine
education and admission evaluation, and pain
management was performed to achieve advanced
analgesia. Preoperatively, the patients were given health
education, psychological support, preoperative exercise
and rehabilitation training along with pain management
and anaesthesia plan development update. They were
fasted for 6 hours and 2 hours before the surgery. During
the surgery, the patients received urinary tract
management, temperature management, infusion care,
and drainage tube retention. When the surgical time
exceeded 1.5 hours or the blood loss exceeded 300ml,
catheterisation was considered. Routine postoperative care
was performed, and the risk of falls, bed falls, pressure
ulcers, and complications was assessed, with axial
somersaults conducted every 2 hours. If the patients did
not experience nausea or other symptoms 4 hours after
surgery, a small amount of semi-liquid light diet was given,
and a normal diet was restored 2-3 days after surgery. If a
urinary catheter was not placed before surgery, it was
placed according to the patient's condition during surgery
and was removed as soon as possible after surgery.
Multimodal pain management was performed after
surgery, and psychological care was provided for those
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control group B received routine
perioperative care.

Data was analysed using SPSS 25. Data was expressed as
either frequencies and percentages, or as mean + standard
deviation as appropriate. Further, t-tests, repeated
measures of variance, chi-square test and Fisher's test were
used as appropriate. The satisfaction level of patients was
tested using a rank sum test. P<0.05 was considered
statistically significant.

Results

Among the 100 patients, 50 (50%) were allocated to each
group. There was no significant difference in age and
gender distribution between the groups (p>0.05) (Table 2).
The ERAS team comprised 24 members, including 8 (33.3%)
management personnel and 16 (66.6%) implementation
personnel.

At baseline, the groups were comparable regarding JOA
scores (p=0.72). However, the TMAS and 3MAS scores for
group A were significantly better than those for group B
(p=0.001). Pain levels on days 1 and 3 post-surgery were
significantly lower in group A compared to group B
(p=0.05) (Table 3).

In groups A and B, the postoperative lumbar flexion range
of motion (ROM) was 30.6° and 27.3°, respectively. The ROM
for extension was 22.1° and 18.4°, respectively. The mobility
of the left-side and right-side bends was 20.6° and 16.5°,
respectively. The rotational activity was 35.1° and 28.6°,
respectively. Group A demonstrated significantly better
outcomes than group B (p<0.05) (Figure 1).

Postoperative quality-of-life scores for group A were
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significantly better than those for group B (Figure 2). The
VAS scores on DoA in groups A and B were 6.2+1.35 and
6.3£1.07, respectively (p=0.68). On days 1, 2, and 3 post-
surgery, the VAS scores in group A were significantly better
Table-2: General characteristics of the patients in experimental and control groups.
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than those in group B (Table 4).

The scores of the five psychological dimensions after
treatment in group B were 19.3+£1.3, 21.4+0.9, 11£1.3,

Index Experimental group Control group t/x p-value
Gender Male Female Male Female

Age (years) 47.82+7.43 46.95+7.21 47.51+7.14 47.12+6.89 0.061 0.951
Number of people 26 24 27 23 0.042 0.841
Primary school and below 9 9 7 8 0.219 0.898
Junior middle school 12 14 16 n

High school and above 2 4 5 3

Married 21 19 17 18 0.847 0.827
Unmarried 1 0 2 1

Divorce 3 2 3 3

Bereft of one's spouse 2 2 1

Income<3000 USD 8 5 8 6 0.110 0.952
Income: 3000-6000 USD 18 10 16 12

Income>6000 USD 6 3 4 4

Employee medical insurance 10 7 9 7 0.309 0.961
Residents" medical insurance n 9 13 8

Commercial health insurance 5 4 5 5

At one's own expense 2 2 1 2

Brain work* 20 18 21 15 0.223 0.642
Manual labour 7 5 7 7

City 17 14 18 12 0.174 0.679
Village 9 10 9 n

*Intellectual or cognitive work as opposed to manual labour; USD: United States dollar.

Table-3: Intergroup comparison of Japanese Orthopaedic Association (JOA) scores.

Table-4: Intergroup comparison of Visual Analogue Scale (VAS) scores.

Time Experimental Control t-test p-value Time Experimental group  Control group t-test p-value
group group Day of Admission 6.24135 63107 041 068
On the day of admission 11.4+0.929 11.3+£1.013  0.514  0.608 On postoperative day 1 3.4+1.01 41+£1.47 278 <0.001
One month after surgery (IMAS) ~ 21.1+1.009 20.6+1.051  1.941  0.02 On postoperative day 2 2.2+0.93 2.7+1.26 226 0.03
Three months after surgery (3MAS) 28.3+0.942 27.6+£0.951 3.698 <0.001 On postoperative day 3 1.5+0.68 1.9+0.87 256 0.01
F Frime=0.995 Finterblock=0.086 On the day of discharge 0.4+0.54 0.5+0.65 0.84 040
p Prime<0.001 Pinterblock=0.01 F Frime=0.96 Finterblock=0.10
MAS: Modified Ashworth Scale. P Prime<0.001 Pinterblock=0.04
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Figure-1: Lumbar mobility of the patients.
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10.7+£1.7, and 1.5+£0.9. The total score of psychological
resilience was 64.3+2.2. In group A, the scores of the five
psychological dimensions were 1.2+20, 1.2+25.9, 1.2+11.4,
1.4+11.4, and 0.7+2.6, respectively, while the total
psychological resilience score was 3.0+71.3 (p<0.05)
(Figure 3).

S-13

The intergroup difference concerning PCs was significant
(Table 5, Figure 4). Regarding LOS, the intergroup values on
days 4, 6, and 7 were statistically significant (Table 6), and
the wound healing time was significantly better on days 11
and 12 in group A compared to group B (Table 7).

The time to complete rehabilitation was lower in group A
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Figure-2: Postoperative quality of survival score.
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Figure-3: The psychological state scores of the patients.

Table-5: Postoperative complications.

Table-6: Length of hospital stay (LOS) data for the experimental and control groups.

Postoperative complications Experimental Control  x2  p-value Length of hospitalization Experimental Control  x2  p-value
group group group group
Leakage of cerebrospinal 1 1 / 1.00 4 days 12 0 13.64 <0.001
Uroschesis 0 5 526  0.02 5 days 23 3 20.79 51249
Urinary infection 1 6 3.84 005 6 days 14 2 10.71  <0.001
Abdominal distension 7 16 457 0.03 7 days 1 9 711 <0.001
Deep venous thrombosis in the lower limbs 1 1 / 1.00 8 days 0 18 21.95  2.7967
Wound infection 1 5 284 0.09 9 days 0 17 2142 3.6796
Pulmonary infection 2 6 217 014 10 days 0 1 1.01 03149
Vol. 75, No. 07 (Suppl. 02), July 2025 Open Access
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Figure-6: Lumbar mobility at 1 month after surgery.
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Figure-7: Surgical and hospitalisation costs.

Table-7: Intergroup comparison of wound healing time.

Wound healing time Experimental Control  x2  p-value
group group
10 days 1 0 1.0101 0.3149
11 days 8 2 4.0000 0.0455
12 days 19 5 10.7456 <0.001
13 days 12 9 0.5425 0.4614
14 days 8 13 1.5069 0.2196
15 days 2 19 17.4201 2.9964
16 days 0 2 2.0408 0.1531

Table-8: Intergroup comparison of wound healing time.

Item Experimental Control z-score  p-value
group group

Hospitality 37538.5+506.2 38096.3+566.7 / /

Degree of satisfaction n (%) n (%)

Very satisfied 8(14) 3(6) -321 <0.001

Satisfied 31(62) 14(28)

Commonly 10 (20) 28 (56)

Unsatisfied 1(2) 5(10)

than in group B (Figure 5). At the same time, lumbar ROM
for extension, mobility of the left-side and right-side bends,
and rotational activity values were better in group A
compared to group B (Figure 6). Overall, surgical and
hospitalization expenses were lower in group A compared
to group B (Figure 7, Table 8). The level of satisfaction with
nursing care was higher in group A compared to group B
(Table 8).

Discussion

PLIF surgery can achieve the treatment of lumbar spinal
stenosis by taking a small amount of bone tissue from the
patient's iliac bone or from the donor, placing the bone
tissue between the two vertebrae, and promoting the
fusion of the two bone tissues.4849 However, due to the
significant damage caused by PLIF surgery to the posterior
structure of the spine, it can lead to issues, such as loss of

Vol. 75, No. 07 (Suppl. 02), July 2025

tension in the posterior part of the vertebral body and
iatrogenic spinal instability, causing serious physiological
and psychological burden to the patients.5051 Therefore, in
order to provide patients with holistic physical and mental
care, and to increase their surgical tolerance, good PNP is
necessary. ERAS, also known as rapid recovery surgical
treatment, adopts an evidence-based perioperative
management method that can reduce the physiological
and psychological trauma stress caused by surgery, and can
promote rapid POR through optimisation measures.>2.53

The current study first compared the LSF and postoperative
pain levels of patients. There was no statistically significant
difference in LSF scores of patients at baseline. In the first
month after surgery, significant differences began to
appear between the groups, and at the third month after
surgery, the intergroup difference widened.

ERAS, as a widely recognised nursing concept, is applied to
perioperative care of various surgeries. A study team
applied ERAS nursing to the perioperative care of rectal
cancer surgery, selecting 13 patients for ERAS nursing. The
patients receiving ERAS treatment had a compliance rate
of >70%, and the LOS of this subgroup decreased from 6.5
days to 5 days (p=0.02).54 Another study on ERAS care had
25 patients who were to undergo minimally invasive
surgery total hip arthroplasty (MIS-THA) using receive ERAS
care. The patients had shorter postoperative LOS and
higher daily autonomous activity rate, and could walk
independently within 24 hours after surgery.>s

In the current study, postoperative pain level decreased
significantly in group A compared to group B, indicating
that nursing plans based on ERAS could reduce patients’
pain levels. The difference was significant in every aspect
the current study explored.

In the light of the current findings, future studies should
incorporate extended follow-up periods to fully
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understand the

long-term benefits and potential

drawbacks of the PLIF PNP based on ERAS protocols.

Conclusion

The proposed PLIF PNP based on ERAS protocols
demonstrated significant benefits for patients with lumbar
stenosis. The innovative approach not only facilitated the
recovery of lumbar function post-surgery, but also
effectively reduced postoperative pain levels. Compared to
traditional nursing plans, the PLIF PNP showed a marked
improvement in patient outcomes.
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