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AIM: This study is aims to compare the clinical efficacy and safety of percutaneous kyphoplasty (PKP) and percutaneous pedicle screw
fixation (PPSF) in managing osteoporotic vertebral compression fractures (OVCFs) among middle-aged and elderly individuals.
METHODS: A total of 142 patients aged 55–65 years were selected retrospectively from the Department of Orthopedics of our hospital
from June 2021 to June 2023 and classified into PKP (n = 68) and PPSF (n = 74) groups. General data of patients were collected,
and related perioperative indicators, Visual Analog Scale (VAS) scores, Oswestry Disability Index (ODI), Activities of Daily Living
(ADL) scores, changes in Cobb angle of the fractured vertebrae, vertebral compression rate, as well as postoperative complications were
compared between the two groups.
RESULTS: The PKP group showed shorter operation duration, reduced intraoperative blood loss, shorter hospital stay, and earlier com-
pared to the PPSF group (p< 0.001). In comparison with the PPSF group, the PKP group enduredmuch reduced pain, with improvements
in spinal function and quality of life. On postoperative day 1, the PPSF group demonstrated superior restoration of vertebral height and
deformity correction in relative to the other group (p < 0.05), with no significant difference in preoperative Cobb angle and vertebral
compression rate (p > 0.05). The incidence of complications showed no significant differences between the two groups (p > 0.05).
CONCLUSIONS: The advantages of PKP lie in its ability to effectively relieve pain, improve spinal function, and enhance the quality
of life. PPSF, meanwhile, is well-suited for the recovery of vertebral height and the correction of deformity in the early stage.
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Introduction
Reduced bone density, decreased bone mass, and dimin-
ished bone quality are defining features of osteoporosis, a
systemic metabolic disease that heightens the risk of frac-
tures [1, 2]. While osteoporosis is more common in the el-
derly population, it can also affect middle-aged and young
individuals [3]. Fractures resulting from osteoporosis can
arise spontaneously, without external force, during routine
activities or even following minor trauma [4].
Osteoporotic vertebral compression fractures (OVCFs) [5]
represent one of the major complications of osteoporosis.
These fractures can cause severe pain, spinal deformity, and
functional impairment, significantly impairing the patients’
quality of life [6]. Early surgical intervention, particularly
in elderly individuals and those with severe consequences
from fractures, can help restore vertebral height, correct de-
formities, and alleviate pain symptoms [7, 8].
Among the surgical methods used for treating thoracolum-
bar OVCFs, percutaneous pedicle screw fixation (PPSF)
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and percutaneous kyphoplasty (PKP) are currently the pop-
ular options [9, 10, 11]. The PKP procedures include lo-
cating the fractured vertebral pedicle in the prone position
with C-arm fluoroscopy, performing local infiltration anes-
thesia, cutting skin, inserting a puncture needle, and plac-
ing an uninflated balloon containing contrast agent into the
vertebral body with the assistance of fluoroscopy. After
restoring the height of the vertebral body, bone cement is
injected into the vertebral body after removing the balloon
to prevent leakage of bone cement [12]. The procedures of
PPSF encompass performing general anesthesia on the pa-
tient, marking the projection position of the vertebral pedi-
cle, inserting a guide wire after cutting the skin, confirming
the position of the guide wire under X-ray fluoroscopy, ex-
panding a puncture channel along the guide wire, inserting a
pedicle screw, installing a longitudinal connecting rod and
extending it appropriately to achieve the reduction of the
height of the vertebral body, and finally fixing the tail cap
[13]. The PPSF method is a favorable option for elderly
patients with compromised physical condition who cannot
undergomajor surgeries [14, 15]. For younger patients with
high activity levels and complex fractures, PPSF not only
delivers more stable support through internal fixation but
also boosts the reliability of the fixation system by reinforc-
ing bone cement [16, 17]. In general, the PPSF approach
affords spinal stability.
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Despite the abundance of reports on treating OVCFs using
these two distinct surgical methods, currently, there is still
a lack of clear guidelines regarding the selection of an ap-
propriate approach for patients in specific age groups, and
direct comparative studies on their efficacy and safety are
also lacking in literature. This study aimed to appraise and
compare the efficacy and safety of PKP and PPSF in treat-
ing OVCFs patients in the age range of 55–65 years.

Materials and Methods
Study Participants
In this retrospective study, a total of 142 patients aged 55–
65 years, who underwent treatment for OVCFs in the De-
partment of Orthopedics in Suzhou Hospital of Integrated
Traditional Chinese andWesternMedicine (Jiangsu, China)
during the period from June 2021 to June 2023, were se-
lected. The individuals were subsequently classified into
two groups, namely the PKP and the PPSF groups, in ac-
cordance with the particular surgical methods the subjects
underwent. The subjects in the PKP group underwent per-
cutaneous kyphoplasty, while the participants in the PPSF
group received percutaneous pedicle screw fixation. The
flowchart of patient selection and exclusion in this study
is depicted in Fig. 1 (Ref. [18, 19]). This study was
performed in compliance with the principles described in
the Declaration of Helsinki and had been approved by the
ethics committee of Suzhou Hospital of Integrated Tradi-
tional Chinese andWesternMedicine (Ethics Approval No.:
2024010). All individuals had given their informed consent
prior to participating in this study.
The inclusion criteria of the study were as follows: (i) age
range of 55 to 65 years; (ii) thoracolumbar vertebral com-
pression fracture with anterior vertebral height loss ≥20%;
(iii) mild to moderate osteoporosis diagnosed through bone
density examination [18]; (iv) an intact posterior wall in the
fractured vertebra and absence of spinal canal stenosis, as
proven by imaging examination, as well as a Thoracolum-
bar Injury Classification and Severity Score of≥4 based on
three variables [19]; (v) single-level vertebral fracture oc-
curring immediately or within 3months after the injury; and
(vi) follow-up duration of more than 1 year with complete
follow-up data.
Patients with the following conditions were excluded from
this study: (i) presence of multiple fractures or two or more
fractures at different sites; (ii) diagnosis of spinal tubercu-
losis, local or systemic infections, tumors, or pathological
fractures; (iii) diagnosis of severe osteoporosis; (iv) cardiac
or pulmonary dysfunction, which was surgically inopera-
ble; and (v) coagulation disorders or bleeding tendencies.

Methods
PKP Procedure
Under C-arm fluoroscopy, the fractured vertebra pedicles
were located and marked after positioning the patient in a
prone position. The surgical area that had been routinely

disinfected with iodine was then wiped with alcohol. A
disposable sterile surgical drape was placed. Local infiltra-
tive anesthesia was administered, and a 0.5 cm incision was
made at the marked place of the fractured vertebra pedicle.
Through the incision, a puncture needle was inserted at an
inward tilt of 15◦. Targeting the anterior-middle third of the
fractured vertebra, the puncture needle was advanced with
the assistance of fluoroscopy. Anteroposterior and lateral
X-ray fluoroscopy were utilized to check the position of the
needle. The working channel was widened in the direction
of the puncture needle, which led to the extraction of the
vertebral positioning needle. After that, a deflated balloon
containing contrast medium was placed into the vertebral
body through the working channel. Intraoperative X-ray
fluoroscopy was employed to verify the integrity of the pa-
tient’s spinal column’s posterior wall and ensure satisfac-
tory height restoration. The balloon was taken out, and the
contrast medium was withdrawn. Subsequently, the mixed
bone cement was injected into the fractured spinal column.
X-ray fluoroscopy was employed to verify the correct dis-
persion of the bone cement and monitor whether it leaked
into the spinal canal or intervertebral foramen. Theworking
channel was removed once the bone cement had solidified,
and sterile dressings were placed over the puncture site, fol-
lowed by compression.

PPSF Procedure

General anesthesia was administered to all patients. Similar
to the PKP reductionmethod, the surgical area of the patient
was disinfected routinely, and a disposable sterile surgical
drape was placed. The projection of the vertebral pedicles
on both sides was marked, allowing for the determination
of the position of the pedicle screws under fluoroscopy. By
sequentially making incisions of approximately 1.5 cm at
each marked point, the guide wire was inserted after incis-
ing the skin, subcutaneous tissue, and fascia. Following
the confirmation of the correct position under X-ray flu-
oroscopy, the guide wire was advanced from the pedicle
into the anterior-middle third of the vertebral body. The
puncture channels were gradually expanded along the guide
wire, allowing for the insertion of pedicle screws into the
corresponding vertebral pedicles on both sides. The reduc-
tion of vertebral height was observed under fluoroscopy af-
ter the longitudinal connecting rodwas installed through the
working channel, and appropriately expanded. The tail cap
was then securely fixed.
Postoperative management encompassed the monitoring of
the patient’s vital signs, observation of the surgical inci-
sion’s condition, and assessment of leg sensation andmove-
ment. Regular dressing changes were implemented. Within
1 day after the procedure, X-ray examination was con-
ducted to evaluate the patient’s condition and determine
the need for orthosis and appropriate ambulation. Regu-
lar follow-up appointments were scheduled at 3 months, 6
months, and 1 year after discharge. Medications, including
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Fig. 1. The flowchart of patient selection and exclusion. PKP, percutaneous kyphoplasty; PPSF, percutaneous pedicle screw fixation.

salmon calcitonin nasal spray (1 spray per day for 3months)
and intravenous zoledronic acid (5 mg per year), were ad-
ministered based on the physician’s instructions.

Evaluation Indicators

(i) General information of the patients, including age, body
mass index (BMI), gender, smoking status, alcohol con-
sumption, fracture location, and time from injury to surgery.
(ii) Related perioperative indicators, including operation
time, intraoperative blood loss, length of hospital stay, time
to ambulation after surgery, and postoperative complica-
tions.
(iii) Visual Analog Scale (VAS): To evaluate the severity of
chest and back pain using a scale from 0 to 10, with a higher
score indicating a greater level of pain experienced by the
patient [20].
(iv) Oswestry Disability Index (ODI): To assess the func-
tional impairment of the injured vertebra using 10 ques-
tions, with a higher score indicating poorer spinal func-
tion; the score is calculated using this formula: actual
score/highest score × 100% [21].
(v) Activities of Daily Living (ADL) score: To evaluate the
patient’s actual capability to perform daily tasks using 10
questions, with a higher score indicating a greater ability to
live independently (total score = 100) [22].

(vi) Cobb angle of the fractured vertebra: To determine the
Cobb angle of the kyphosis, two perpendicular lines are
drawn on the upper and lower endplates of the fractured
vertebra, and the angle formed between these lines is mea-
sured. The change in Cobb angle at different time points
is observed [23]. The normal height of the anterior verte-
bral body of the fractured vertebra = sum of the heights of
the upper and lower endplates of the vertebral body/2. The
vertebral compression rate = (normal height of the anterior
vertebral body – height of the anterior vertebral body of the
fractured vertebra)/normal height of the anterior vertebral
body) × 100%.
(vii) Postoperative complications, including adjacent ver-
tebral fractures, fat liquefaction at the incision site, nerve
injury, and bone cement leakage, that arose during the in-
traoperative period and within 1 year postoperatively.

Statistical Methods

Using IBM SPSS Statistics 25.0 software (SPSS Statis-
tics Inc., Chicago, IL, USA), the data of the included
participants were processed and analyzed. Firstly, the
Kolmogorov-Smirnov test was conducted for all variables.
For variables conforming to the normal distribution, ex-
cept for gender, smoking, drinking, and fracture site, data
were expressed as mean ± standard deviation. For cat-



1224 Ann. Ital. Chir., 95, 6, 2024

Xian Tao, et al.

egorical variables, data were presented in the form of n
(%). The data between the two groups were analyzed and
compared using independent sample t-test. Separately, chi-
square test was utilized to analyze and compare data of gen-
der, smoking, drinking, fracture site, and complications be-
tween the two groups. A comparison of data at different
time points, before and after surgery, within the same group
was conducted using repeated measures analysis of vari-
ance (ANOVA). A p-value of less than 0.05 was considered
statistically significant.

Results

General Information

In the PKP group, there were 27 male individuals and 41 fe-
male individuals, with an average age of 59.53± 3.92 years.
The subjects in this group had a mean bone density T score
of –2.39 ± 0.18. Fractures were detected at four sites in
this group subjects: T11 (12 cases), T12 (27 cases), L1 (21
cases), and L2 (8 cases). In the PPSF group, there were 29
male patients and 45 female patients, with a mean age was
60.22 ± 3.74 years. The subjects in the PPSF group had
a mean bone density T score of –2.36 ± 0.22. Similarly,
fractures were observed at four sites in this group of sub-
jects: T11 (13 cases), T12 (30 cases), L1 (22 cases), and
L2 (9 cases). In both groups, a distinct history of trauma
was evident, and the lesions were concentrated in the thora-
columbar region. None of the patients displayed symptoms
associated with spinal nerve involvement. The general in-
formation and preoperative evaluation criteria did not ex-
hibit a statistically significant difference between groups (p
> 0.05), indicating their comparability (Table 1).

Table 1. General information of PKP and PPSF groups.
Characteristics PKP (n = 68) PPSF (n = 74) t/χ2 p

Age 59.53 ± 3.92 60.22 ± 3.74 –1.026 0.307
Sex 0.004 0.950
Male 27 29
Female 41 45

BMI 21.46 ± 2.50 21.95 ± 2.66 –1.124 0.263
Bone density –2.39 ± 0.18 –2.36 ± 0.22 –0.890 0.375
Smoking 0.001 0.980
Yes 21 23
No 47 51

Drinking 0.241 0.624
Yes 19 18
No 49 56

Fracture site 0.027 0.999
T11 12 13
T12 27 30
L1 21 22
L2 8 9

BMI, body mass index; PKP, percutaneous kyphoplasty; PPSF, per-
cutaneous pedicle screw fixation.

Perioperative Indicators
In comparison to the PPSF group, the PKP group experi-
enced a shorter operation duration (42.96 ± 5.68 min), re-
duced intraoperative blood loss (10.13 ± 2.59 mL), shorter
hospital stay (4.71 ± 1.68 days), and shorter time between
surgery and ambulation (4.41± 1.75 days). Conversely, the
PPSF group experienced a longer operation duration (95.70
± 8.82 min), higher intraoperative blood loss (49.81± 4.15
mL), longer duration of hospitalization (7.07 ± 1.82 days),
and longer time to bear weight after surgery (6.96 ± 2.24
days) (p < 0.001) (Table 2).

VAS Scores
The results of repeatedmeasures ANOVA showed that there
were significant differences in VAS scores at different time
points after surgery (p < 0.001), as well as significant dif-
ferences in VAS scores between PKP and PPSF groups (p
< 0.05). Nevertheless, there was no interaction between
time and group, indicating that there was no significant dif-
ference in VAS scores between the two groups at different
time points (p > 0.05) (Table 3).

ODI Scores
The results demonstrated that there were significant differ-
ences in ODI score at different time points after surgery
(p < 0.001), and between PKP and PPSF groups (p <

0.001). In addition, there was an interaction between time
and group, indicating that there was a significant difference
inODI score between the two groups at different time points
(p < 0.001) (Table 4).

ADL Scores
The results showed that there were significant differences
in ADL scores at different time points after surgery (p <

0.001), and between PKP and PPSF groups (p < 0.001).
Furthermore, there was an interaction between time and
group, indicating that there was a significant difference in
ADL score between the PKP and PPSF groups across the
different time points (p < 0.001) (Table 5).

Cobb Angle and Vertebral Compression Rate
No statistically significant difference was identified in the
comparison of Cobb angle and vertebral compression rate
of the fractured vertebrae between groups preoperatively (p
> 0.05). Both groups showed a notable reduction in Cobb
angle and vertebral compression rate on postoperative day 1
following the surgery. However, the PPSF group exhibited
a greater reduction as opposed to the PKP group (p< 0.05)
(Table 6).

Complications
Several cases of complications were noted in the PKP
group: adjacent vertebral fracture (1 case), fat liquefaction
around the incision site (1 case), nerve injury (2 cases),
and bone cement leakage (2 cases). On the other hand, 2
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Table 2. Perioperative indicators of PKP and PPSF groups.

Group
Operation duration

(min)
Intraoperative blood

loss (mL)
Duration of

hospitalization (day)

Postoperative
weight-bearing
time (day)

PKP (n = 68) 42.96 ± 5.68 10.13 ± 2.59 4.71 ± 1.68 4.41 ± 1.75
PPSF (n = 74) 95.70 ± 8.82 49.81 ± 4.15 7.07 ± 1.82 6.96 ± 2.24
t –41.942 –67.641 –8.015 –7.507
p <0.001 <0.001 <0.001 <0.001

Data are expressed as mean ± standard deviation.

Table 3. VAS scores of PKP and PPSF groups across different time points.

Group
VAS scores

Preoperative Postoperative day 1 Postoperative 3 months Postoperative 6 months Postoperative 1 year

PKP (n = 68) 5.32 ± 1.00 2.47 ± 1.07 1.56 ± 0.53 1.63 ± 0.49 1.43 ± 0.50
PPSF (n = 74) 5.27 ± 1.01 2.91 ± 0.97 1.65 ± 0.53 1.70 ± 0.61 1.45 ± 0.55
Time F = 625.413, p < 0.001
Group F = 4.107, p = 0.045
Time × Group F = 2.123, p = 0.077

Data are expressed as mean ± standard deviation.
VAS, Visual Analog Scale.

cases of adjacent vertebral fracture, 1 case of fat liquefac-
tion around the incision site, and 3 cases of nerve injury
were also observed in the PPSF group. The incidence of
complications did not show a statistically significant differ-
ence between groups (8.82% vs. 8.11%) (p > 0.05) (Table
7).

Case Presentation
Patient A, a 62-year-old female, suffered from chest and
back pain with limited mobility for 3 days due to an acci-
dental fall. She was diagnosed with a compression fracture
of the T12 vertebra and underwent PKP treatment. The re-
sults of preoperative and postoperative X-ray examination
(as shown in Fig. 2A–D) showed smooth healing of the
fracture, bone cement being injected in the right position,
absence of loosening or displacement of the bone cement,
and very minimal bone cement leakage. These signs in-
dicate that PKP affords excellent therapy for this patient,
effectively relieving pain and restoring the stability of the
vertebral body. Patient B, a 57-year-old male, experienced
chest and back pain with limited mobility for 2 days after a
cycling accident. He was diagnosed with a fracture of the
L1 vertebra and underwent PPSF treatment. From the pre-
operative and 1st day postoperative day X-ray images (Fig.
2E–H), it can be seen that the fracture after PPSF under-
went smooth and optimal reduction, the pedicle screw was
properly placed, the length and position of pedicle screw
were appropriate, and there was no loosening or displace-
ment of the bone cement. This shows that the PPSF proce-
dure provided the patient with stable spinal support, which
contributed to the healing and recovery of the fracture.

Discussion
Due to long-term participation in physical labor, the
middle-aged and elderly population aged 55–65 are more
vulnerable to osteoporosis [24], although bone density de-
cline is not very severe. PKP is effective for treating ver-
tebral compression fractures with different bone densities
[25]. The mechanical strength and durability of PPSF de-
pend on the grip strength between the screw and the bone
interface. Severe osteoporosis can lead to a substantial de-
crease in the number of trabeculae, which reduces the grip
strength of the pedicle screw and the surrounding bone tis-
sue, leading to loosening and pulling out of the screw. Se-
vere osteoporosis is a relative contraindication for internal
fixation [26]. In this study, comparison of the clinical effi-
cacy and safety of PKP and PPSF in treating OVCFs in the
middle-aged and elderly patients was conducted, yielding
meaningful results through the analysis of various indica-
tors.
In terms of perioperative indicators, the subjects of the
PKP group experienced shorter operation duration, lower
intraoperative blood loss, shorter hospital stay, and shorter
weight-bearing time after surgery in relative to PPSF group,
which are consistent with previous research results [27,
28]. PKP is a relatively simple operation, entailing a
significantly shorter operation duration and smaller inci-
sions, which contribute to lesser intraoperative bleeding and
trauma and thereby promote postoperative recovery. These
advantages are of great significance for improving patients’
treatment compliance and quality of life.
In terms of pain relief, postoperative VAS scores were sig-
nificantly reduced in both groups, indicating that both sur-
gical methods can effectively relieve pain. At the same
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Table 4. ODI scores of PKP and PPSF groups across different time points.

Group
ODI scores

Preoperative Postoperative day 1 Postoperative 3 months Postoperative 6 months Postoperative 1 year

PKP (n = 68) 68.99 ± 6.69 21.68 ± 2.57 18.07 ± 2.48 15.19 ± 1.52 14.37 ± 1.47
PPSF (n = 74) 68.91 ± 6.31 28.20 ± 2.67 20.55 ± 2.34 15.35 ± 1.57 14.59 ± 1.56
Time F = 6196.117, p < 0.001
Group F = 54.124, p < 0.001
Time × Group F = 23.171, p < 0.001

Data are expressed as mean ± standard deviation.
ODI, Oswestry Disability Index.

Table 5. ADL scores of PKP and PPSF groups across different time points.

Group
ADL scores

Preoperative Postoperative day 1 Postoperative 3 months Postoperative 6 months Postoperative 1 year

PKP (n = 68) 55.10 ± 6.11 80.63 ± 7.45 92.69 ± 9.41 92.75 ± 6.35 92.44 ± 6.05
PPSF (n = 74) 55.20 ± 6.22 72.14 ± 8.78 87.57 ± 9.80 91.22 ± 6.49 91.69 ± 6.49
Time F = 623.619, p < 0.001
Group F = 37.584, p < 0.001
Time × Group F = 7.891, p < 0.001

Data are expressed as mean ± standard deviation.
ADL, Activities of Daily Living.

Fig. 2. Representative X-ray images of patients treated with PKP (A–D) and PPSF (E–H). X-ray images before and 1 day after
surgery are shown. Red arrows: Injured vertebral body. (A,B) Preoperative X-ray image showing T12 vertebral compression fracture.
(C,D) Postoperative X-ray images showing good fracture healing, proper position of bone cement, no loosening or displacement of
bone cement, and minimal bone cement leakage. (E,F) Preoperative X-ray views showing L1 vertebral compression fracture. (G,H)
Postoperative X-ray images showing good fracture reduction, proper placement of pedicle screws, appropriate length and position of
pedicle screws, and no loosening or displacement of bone cement. Injured vertebral body is indicated by red arrow. PKP, percutaneous
kyphoplasty; PPSF, percutaneous pedicle screw fixation.
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Table 6. Cobb angle and vertebral compression rate of PKP and PPSF groups before and after surgery.

Group
Cobb angle (°) Vertebral body compression rate

Preoperative Postoperative day 1 Preoperative Postoperative day 1

PKP (n = 68) 14.30 ± 4.78 8.57 ± 1.90* 35.11 ± 6.07 15.31 ± 4.26*
PPSF (n = 74) 15.09 ± 4.08 7.52 ± 1.69* 35.12 ± 5.37 10.45 ± 5.23*
t –1.067 3.510 –0.007 6.034
p 0.288 0.001 0.994 <0.001

Data are expressed as mean ± standard deviation. * indicates significant difference following
treatment in contrast to before the treatment.

Table 7. Complications experienced by subjects in the PKP and PPSF groups.
Group Adjacent vertebral fracture Fat liquefaction in wounds Nerve injury Bone cement leakage Overall incidence

PKP (n = 68) 1 (1.47) 1 (1.47) 2 (2.94) 2 (2.94) 6 (8.82)
PPSF (n = 74) 2 (2.70) 1 (1.35) 3 (4.05) 0 (0.00) 6 (8.11)
χ2 0.023
p 0.878

Data are expressed as count (percentage).

time, PKP is more effective in reducing pain than PPSF.
This is consistent with the conclusion of another study that
PKP allows for rapid pain relief during the early postopera-
tive phase [29]. However, in the long run, the two surgical
methods have similar effects on pain relief, suggesting the
selection of an appropriate surgical method lies in the com-
prehensive consideration of the short-term and long-term
needs of patients with regard to pain relief.
In terms of the recovery of spinal function, ODI scores were
remarkably improved in both groups, with PKP contribut-
ing to more substantial improvement in spinal function dur-
ing the early postoperative period, which is probably related
to its capacity for quick pain relief and rapid healing for
ambulation in patients. Other studies have shown that early
functional recovery is indispensable for patients’ life qual-
ity and mental health [30, 31].
Both surgical methods can effectively improve the quality
of life of patients, with PKP manifesting more pronounced
improvement in this regard. This further confirms that PKP
can help patients more quickly recover their ability to live
independently in the early postoperative period and im-
prove their quality of life. This can be attested to by other
clinical studies emphasizing the positive impact of early im-
provement in quality of life on patient recovery [32, 33].
The PPSF group had better improvement in vertebral height
and correction of deformity on the first day after surgery,
which is consistent with the greater stable spinal support
afforded by the surgical method through internal fixation
[34, 35]. However, no remarkable discrepancy was identi-
fied between the surgical methods in terms of Cobb angle
and vertebral compression ratio before surgery, indicating
that both methods are equally effective in treating OVCFs.
Regarding postoperative complications, the PKP group had
1 case of adjacent vertebral fracture, 1 case of fat lique-
faction around the incision, 2 cases of nerve injury, and 2
cases of cement leakage; the PPSF group had 2 cases of ad-

jacent vertebral fracture, 1 case of fat liquefaction around
the incision, and 3 cases of nerve injury. The incidence of
complications in the two groups was not significantly dif-
ferent. In the PKP group, cement leakage may be related
to improper pressure and speed control during cement in-
jection, and the operator needs to be more cautious during
the operation; nerve injury may be related to nerve dam-
age during puncture, suggesting that the operator should
improve their surgical skills and increase the accuracy in
puncture. In the PPSF group, adjacent vertebral fracture
may be related to changes in the biomechanical structure
of the spine caused by internal fixation, and further atten-
tion to this aspect should be paid during the postoperative
rehabilitation and follow-up; nerve injury may be related
to the complexity of the surgical procedure and traction on
surrounding tissues, underscoring the importance of pro-
tecting nerve tissue during the operation. These compli-
cations have important implications for patient outcomes
and health care costs. From the perspective of patient out-
comes, complications can prolong recovery time, exacer-
bate pain, increase discomfort, and reduce quality of life. In
some cases, the primary complications observed may give
rise to the secondary adverse effects, which add consider-
ably to the medical burden. For instance, adjacent verte-
bral fractures can cause spinal deformity and dysfunction,
which require additional treatment and rehabilitation inter-
ventions; and nerve damage can affect daily activities. At
the same time, complications can also increase psychologi-
cal burden, and affect treatment confidence and satisfaction.
In terms of health care costs, the management of complica-
tions requires additional medical resources and expenses,
such as further examinations, treatment, and extended hos-
pital stay, which all contribute to higher costs. In order to
reduce the incidence and impact of complications, several
steps should be implemented: (i) conduct preoperative eval-
uation on patients; (ii) select the appropriate patient and
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timing; (iii) implement operation with high standards and
stringency; (iv) improve skills, reduce trauma and risk; and
(v) conduct close postoperative observation of the condi-
tion, and manage complications in a timely manner. Future
studies should explore the optimization of surgical protocol
and perioperative management, with the primary goals of
reducing the incidence of complications, improving treat-
ment efficacy and quality of life, and reducing health care
costs.
The advantages of PKP are as follows: (i) inducing rela-
tively small surgical trauma; (ii) involving a relatively sim-
ple operation; (iii) enabling rapid pain relief; (iv) allowing
for early elevation in patient’s life quality; (v) relatively
low requirements for patient’s physical condition. How-
ever, it may not be as effective as PPSF in restoring the
height of the vertebrae and correcting deformity. Com-
paratively speaking, PPSF are better at improving verte-
bral height and correcting deformity, while providing more
stable spinal support. However, it features a longer oper-
ation duration, greater trauma, more intraoperative blood
loss, a longer period of hospitalization, and a longer time
for achieving weight-bearing following surgery, as well as
requires patients indicated for this surgery to be in excellent
physical health condition.
There are several inherent limitations of this study that we
should acknowledge. Firstly, this study is of a retrospec-
tive design, which makes it susceptible to selection bias.
Secondly, given the retrospective nature of this study, the
selection of patients into this study may be influenced by
a number of factors, including but not limited to physi-
cian preferences, patient’s visit time, and medical condi-
tions at the time, etc. Under the influence of these fac-
tors, the study sample collected may not be fully repre-
sentative of the general population, and thus, the general-
izability of the study findings can be adversely impacted.
For example, in this study, patients were divided into PKP
and PPSF groups based on the surgical modalities they un-
derwent, but the choice of surgical modalities may not be
completely random, but rather influenced by a combination
of factors. This may result in differences between the two
groups of patients in some unmeasured variables, which
may affect the interpretation of current results. In addition,
integrity and accuracy of data gathered from retrospective
studies is a major point of concern because missing or in-
accurate data can affect the assessment of outcomes. To
reduce the impact of these limitations, future studies may
consider prospective design to ensure a balance of baseline
characteristics between the two groups of patients through
randomization. At the same time, management of medical
records should be strengthened to ensure the accuracy and
completeness of the data.

Conclusions
In summary, PKP and PPSF have their own advantages and
limitations in treating OVCFs in the middle-aged and el-

derly patients. For patients with poor physical health condi-
tion, who cannot tolerate extensive surgery, and seek early
pain relief and improved quality of life, PKP stands as a
better choice. Since PKP surgery is less invasive and rel-
atively simple to operate, it can quickly relieve pain and
help patients resume to their normal daily life early. How-
ever, for young patients who have higher activity levels and
more complex fractures, or those who place greater empha-
sis on vertebral height recovery and deformity correction,
PPSF may be a more suitable approach. Of note, PPSF pro-
vides more stable support through internal fixation, which
can better restore vertebral height and correct deformities,
and cater to patients’ needs for spinal stability. In addi-
tion, the patient’s bone density should be considered prior
to subjecting the patient to PPSF. Severe osteoporosis may
affect the grip strength of the screw and bone tissue follow-
ing PPSF, causing screw loosening and pull-out; therefore,
PKP stands as a more appropriate strategy in the case of os-
teoporosis. In conclusion, selecting the most suitable sur-
gical method from among the PKP and PPSF lies in a com-
prehensive weighing of their advantages and disadvantages
according to the specific conditions of patients, including
their physical condition, fracture type, activity type, and
bone density, so as to form a more personalized approach
for achieving the best treatment effect.
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