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Abstract: Objective: To explore the effects of rehabilitation nursing interventions on pain, hospital stay, the incidence
of complications, activities of daily living (ADLs) and nursing satisfaction of patients undergoing minimally invasive
spine surgery (MISS). Methods: One hundred patients with lumbar disc herniation (LDH) admitted to Tangshan
Gongren Hospital Rehabilitation Hospital who had undergone MISS were recruited in this study between January
2015 and December 2017 and were randomized into the control group (n=50) and the observation group (n=50).
Patients in the control group were given routine nursing alone, whereas those in the observation group received
rehabilitation nursing interventions in addition to usual care. Rehabilitation nursing interventions included rehabili-
tation exercise, pain care, psychological care, discharge guidance, complications care and sleep care. The VAS pain
score, time to postoperative ambulation, length of hospital stays, the incidence of complications, the Barthel index
score (ADL) and nursing satisfaction were compared between the two groups. Results: Compared with the control
group, the observation group had significantly lower VAS score (P<0.001), shorter time to postoperative ambula-
tion and hospital stays (both P<0.001), a lower rate of total complications (P=0.033), higher Barthel index score
(P<0.001), as well as a significantly high rate of nursing satisfaction (P=0.004). Conclusion: For patients with MISS,
rehabilitation nursing interventions can significantly relieve pain, shorten the time to postoperative ambulation and
hospital stays, reduce the incidence of complications, and improve patients’ ability to perform ADLs and satisfaction
with nursing care. Thus, it is worthy of generalization in clinical practice.
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Introduction

Minimally invasive spine surgery (MISS) has the
advantages of small trauma and fast recovery
from surgery, and plays a critical role in the
treatment of lumbar disc herniation (LDH), spi-
nal fracture and other spinal diseases [1, 2].
However, some studies have reported MISS
may result in physical dysfunction and traumat-
ic pain in patients [3, 4]. Perioperative nursing
intervention seems particularly necessary after
MISS. Currently, in the clinic setting, common
nursing programs have no evident intervening
effects on patients undergoing MISS, nor do
they greatly impact the indicators of hospital
stay, complication rates and so on. They can no
longer meet the requirements of patients with
MISS [5, 6]. With the changes of surgical nurs-

ing idea and higher requirements for nursing
quality, it is of great significance to find new
nursing interventions to improve prognosis of
patients undergoing MISS.

Recently, rehabilitation nursing intervention
has been applied to clinical nursing care. The
major idea of the intervention is to improve the
efficacy of clinical nursing care, shorten hospi-
tal stay, reduce the incidence of complications,
minimize physical dysfunction and accelerate
the recovery of patients by optimizing surgical
and perioperative management [7]. Evidence
shows that the application of rehabilitation
nursing to perioperative care of patients with
gastric cancer, breast cancer or rectal cancer
have achieved good results [8-10]. However,
there are rare reports about the use of rehabili-
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tation nursing after MISS [11, 12]. Therefore, in
this study, 100 MISS patients admitted to
Tangshan Gongren Hospital Rehabilitation Hos-
pital who had undergone MISS from January
2015 to December 2017 were enrolled as sub-
jects and they were given rehabilitation nurs-
ing, with an aim to observe the effects of reha-
bilitation nursing on postoperative pain and
prognosis of such patients.

Materials and methods
Study subjects

One hundred patients with LDH who had un-
dergone miss in department of orthopedics
of Tangshan Gongren Hospital Rehabilitation
Hospital between January 2015 and Decem-
ber 2017 were recruited in this study. They
were randomly assigned to receive either rou-
tine nursing (control group, n=50) or rehabilita-
tion nursing intervention in addition to usual
care (observation group, n=50). Inclusive crite-
ria were (1) patients older than 18 years who
had received MISS due to LDH, without surgical
contraindications; (2) patients actively cooper-
ated in this study. Exclusive criteria included
(1) patients complicated with spinal stenosis,
spondylolisthesis and spinal instability; (2) a
history of spinal surgery; (3) severe concomi-
tant hepatic and renal insufficiency; (4) cardio-
vascular and cerebrovascular disease or men-
tal illness. All the subjects signed written in-
formed consent, and the protocol was approved
by the ethics committee of Tangshan Gongren
Hospital Rehabilitation Hospital.

Nursing methods

After induction of general anesthesia, the pati-
ents underwent transforaminal lumbar discec-
tomy. All the surgeries were performed by the
same medical staff. The usual care program
included health education, dietary guidance,
preoperative preparation, postoperative moni-
toring of vital signs, as well as symptomatic
treatment in case of changes in the disease. In
addition to usual care, postoperative rehabili-
tation nursing interventions also included: (1)
rehabilitation training, patients were guided to
do rehabilitation exercise correctly (such as on-
bed movement, turning the body over, abdomi-
nal and lumbar dorsal muscle exercise, and sit-
to-stand movements with a waist belt); (2) pain
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care, patients were observed for pain changes,
given celecoxib for analgesia according to the
doctor’s orders, and instructed to divert atten-
tion from pain; (3) psychological care, care pro-
viders were aware of the patients’ psychologi-
cal status, made active communication to mi-
nimize their negative emotions, helped them to
have conviction to overcome the disease, and
become confident in rehabilitation; (4) dischar-
ge guidance, patients were informed of the do’s
and don’ts and the necessity to keep functional
exercise after discharge, asked to refrain from
any waist load or physically strenuous activity,
and develop correct postures of walking, sitting
and carrying articles; (5) complication care,
patients underwent nursing interventions for
pulmonary infection, pressure sores, abdomi-
nal distention and deep venous thrombosis; (6)
sleep care, patients were provided a quiet and
comfortable environment with fewer caregivers
to improve their sleep quality. The nursing inter-
ventions for the two groups of patients initiated
from admission to 1 month after operation.

Outcome measures

The visual analog scale (VAS) scores were com-
pared between the two groups on day 3 after
nursing. The VAS score was used to evaluate
the pain profile of patients (on a scale ranging
from O to 10, with a score of O indicates no pain
and 10 severe pain). In addition, time to ambu-
lation and length of hospital stay, as well as
postoperative complications were compared
between the two groups. Complications includ-
ed pulmonary infection, pressure sores, abdo-
minal distension and deep vein thrombosis.

Activities of daily living (ADL) were compared
between the two groups. Barthel Index Scale
was used to assess the patients’ ADLs 1 month
after surgery [13]. The scale comprises 10
items of daily activities (feeding, bathing, dre-
ssing, grooming, continent bowels, continent
bladder, toilet use, transfers (bed to chair and
back), mobility (on level surfaces, 45-meter
walk), and stairs (up and down). The scale had
total scores of 100, with higher score indicating
better performance of ADLs in patients. Pa-
tient nursing satisfaction was also compared
between the two groups. Nursing satisfaction
refers to patients’ subjective evaluation for
health education, ward environment, therapeu-
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Table 1. Basic data of patients

Statistical process

Variable Observation group Control group t/x?value P value

group group_UX SPSS statistical software, ver-

Case 50 50 .
sion 21.0, was used to pro-
Age (year) 60.1+4.7 61.5+4.9 1.458 0.148 cess experimental data. Mea-
Male/female (n) 31/19 29/21 0.167 0.683 surement data are express-
Hypertension 11 13 0.219 0.640 ed as mean + standard devia-
Diabetes 9 12 0.542 0.461 tion. Between-group compari-
COD (year) 3.2+1.1 3.6+1.4 1.589 0.115 sons were performed by an
Segments of LDH 0.713 0.398 independent samples t test,
L3-L4 31 35 whereas intragroup compatri-
L4-L5 19 15 sons before and after nursing

Note: COD denotes course of disease; LDH lumbar disc herniation.

[ Before nursing intervention

104 N .
Wl After nursing intervention

VAS scores
i

Control group Observation group

Figure 1. VAS scores of the two groups before and
after nursing intervention. "P<0.001 for compari-
son with the VAS score before nursing intervention;
#P<0.001 for comparison with the control group after
nursing intervention.

3 Control group
@ Observation group

154

Time (d)

Time to ambulation Hospital stays

Figure 2. Time to ambulation and length of hospital
stay after surgery between the two groups. "P<0.001
for comparison with the control group.

tic effect as well as work attitudes of medical
staff [14]. It has a total score of 100 points,
with more than 90 points indicating great satis-
faction, 80 to 90 satisfaction, 60 to 79 general
satisfaction, and less than 60 dissatisfaction.
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intervention were made by a
paired t test. Count data are
described as percentage, and
between-group comparisons were conducted
by Chi-square tests. P<0.05 was deemed to be
significantly different.

Results
Basic data of patients

The two groups of patients were well-matched
in age, male-female ratio, the proportions of
patients with hypertension and diabetes (all
P>0.05; Table 1).

VAS score

Before nursing intervention, there was no sig-
nificant difference in VAS score between the
two groups. After nursing intervention, the VAS
scores of both groups were significantly lower
than those before nursing intervention (bo-
th<0.001), with the VAS score favoring the
observation group (P<0.001; Figure 1).

Time to ambulation and length of hospital stay
after surgery

The time to ambulation and length of hospital
stay after surgery in the observation group
were significantly reduced relative to the con-
trol group (both P<0.001; Figure 2).

Postoperative complications

There were 5 cases of abdominal distention, 2
cases of pulmonary infection, 4 cases of pres-
sure sores and 2 cases of deep vein thrombo-
sis in the control group, with a rate of total com-
plications of 26% (13/50). By contrast, one
case of abdominal distention, 1 case of pulmo-
nary infection, 1 case of pressure ulcer and 1
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Figure 3. Rates of total postoperative complications
of the two groups. "P<0.05 for comparison with the
control group.
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Figure 4. Barthel index scores before and after nurs-
ing intervention. “P<0.001 for comparison with the
VAS score before nursing intervention; #P<0.001 for
comparison with the control group after nursing in-
tervention.
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Figure 5. Rates of nursing satisfaction of the two
groups. "P<0.05 for comparison with the control

group.

case of deep vein thrombosis were reported in
the observation group, with a rate of total com-
plications of 8% (4/50). The rate of total compli-
cations was markedly different between the
two groups (x?>=4.536, P=0.033; Figure 3).
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Activities of daily living

Before nursing intervention, there was no sig-
nificant difference in the barthel index score
between the two groups. After nursing interven-
tion, the Barthel index scores of both groups
were substantially higher than those before
nursing intervention (both P<0.001). Signifi-
cantly higher score was noted in the observa-
tion group than in the control group (P<0.001;
Figure 4).

Patient nursing satisfaction

In the control group, 17 patients were unsatis-
fied with nursing care, with a rate of nursing
satisfaction of 66%. In the observation group,
5 patients were unsatisfied with nursing care,
with a rate of nursing satisfaction of 90%. There
was significant difference in rates of nursing
satisfaction between the two groups (x*=
8.392, P=0.004; Figure 5).

Discussion

Spinal diseases tend to affect the nerves, blood
vessels and spinal cord of patients, resulting in
such clinical manifestations as low back and
leg pain, and mobility dysfunction. Over the
years, with the progress of techniques for spi-
nal surgery, MISS has been more extensively
used in the treatment of patients. However,
studies have reported that after surgery, pa-
tients are prone to severe pain, which affects
their ability to perform ADLs. Besides, postop-
erative complications (such as abdominal dis-
tention, pulmonary infection, pressure sores
and deep venous thrombosis) may also occur
[15-17]. With ongoing updating of clinical nurs-
ing regimens, medical care plays an essential
part in improving the therapeutic effect and
prognosis of patients. In the current study, on
the basis of usual care, rehabilitation nursing
intervention was performed primarily targeted
for patients undergoing miss, in which the peri-
operative patients were instructed to do reha-
bilitation exercise, and given pain care, psycho-
logical care, complications care, discharge
guidance and sleep care. Their disease chang-
es were also monitored closely. Rehabilitation
nursing intervention can improve the compli-
ance of patients who may become more coop-
erative during the treatment, reduce the stress
reactions to surgery, alleviate the adverse emo-
tional reaction of patients, and lessen hospital
stay and postoperative complications, there-
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by improving the surgical effect of patients.
A study reported that rehabilitation nursing
induced great pain relief in patients undergoing
miss and enabled them to do early postopera-
tive functional exercise [18]. Rehabilitation
exercise can result in patient’s better ability to
perform ADLs and lower rates of pressure
sores and deep venous thrombosis and other
complications caused by long-term bedridden
patients [19].

In the current study, among all the patients
with miss, those in the observation group were
assigned to receive rehabilitation nursing inter-
vention in addition to usual care. The vas score
of the observation group was significantly lower
than that of the control group, indicating that
rehabilitation nursing is effective in alieving
pain in patients with miss, which is largely con-
sistent with the result reported by Ozkara et al.
[20]. A study stated pain relief helped patients
to establish confidence in early recovery, and
early rehabilitation exercise contributed to
recovery of limb mobility in patients, thereby
improving the prognosis indicators of patients
[24]. The results of the current study revealed
that after rehabilitation nursing intervention,
the patients in the observation group had sig-
nificantly shorter time to postoperative ambu-
lation and hospital stay when compared to the
control group. This indicates that rehabilitation
nursing can significantly reduce the patients’
time to recover from surgery. The incidence of
postoperative complications (such as abdomi-
nal distention, pulmonary infection, pressure
ulcer and deep venous thrombosis) was sub-
stantially lower in the observation group ver-
sus the control group, which also indicates that
rehabilitation nursing contributed to early re-
covery of patients. This is consistent with the
results reported by Nielsen et al. [22].

Fear and limb dysfunction due to MISS seri-
ously affect the ADLs of patients. A study
reported that the Barthel Index Scale was
extensively used in clinical practice, and it
could be used for predicting the therapeutic
effect and prognosis of patients. The scale was
primarily utilized to test the ADLs performance
of patients [23]. It can reflect ADLs and the
degree of recovery in patients undergoing miss.
The results of the current study showed that,
the Barthel index score of the observation
group was substantially higher than that of the
control group. This implies that rehabilitation
nursing intervention can improve the self-care
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ability of patients with MISS and also guaran-
tees their enthusiasm for the treatment [24].

Implementing rehabilitation nursing interven-
tion can help care providers to improve their
own professional knowledge, get better under-
standing of the nursing programs for patients
with MISS, and provide patients with more sat-
isfying care, enhancing patients’ satisfaction
with the care work. The results of the current
study also demonstrated that patient in the
observation groups were more satisfied with
nursing care than that those in the control
group, which is largely similar to those of previ-
ous studies [25].

In conclusion, rehabilitation nursing interven-
tion met the nursing needs of patients with
MISS, and was effective in relieving their pain,
shortening the time to postoperative ambula-
tion and hospital stay, reducing the incidence
of complications, and improving their ability
to perform ADLs and nursing satisfaction.
Therefore, it is worthy of clinical generalization.
However, there are still some limitations in this
study, such as a single-center study, small sam-
ple size, and absence of long-term follow-ups.
In the future research, additional multi-center,
randomized and controlled trials with larger
sample size and long-term follow-ups are re-
quired for further validation.
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