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Is Teriparatide Superior in Treating Osteoporotic
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to Bisphosphonates Treatment Alone: A 2-Year
Retrospective Analysis
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Study Design: Retrospective cohort study.

Purpose: This study aimed to compare the efficacy of bisphosphonates and teriparatide in the management of osteoporotic vertebral
compression fractures with regard to pain management, prevention of nonunion, and radiological as well as clinical outcomes.
Overview of Literature: Osteoporosis refers to a skeletal disorder characterized by decreased bone strength caused by poor bone
density and quality causing fragility, resulting in long periods of pain-related immobilization.

Methods: In a 24-month follow-up retrospective study, 191 patients with osteoporotic vertebral compression fractures were random-
ly assigned to the bisphosphonate group (n=104) or the teriparatide group (n=87), with patients opting for their treatment between
January 2016 and October 2020. Demographic data and patient-reported outcomes scores, including the Visual Analog Scale (VAS),
Oswestry Disability Index (ODI), union rates, and kyphosis progression, were assessed at baseline, 6 months, 1 year, and 2 years after
treatment.

Results: Both groups had a significant decrease in VAS, from 8.38+0.74 to 3.15+1.40 in the bisphosphonate group and from
8.49+0.73 to 1.11£0.31 in the teriparatide group. The ODI scores reduced significantly at 2-year follow-ups, recording 25.02+13.94
and 15.11+2.17 in the bisphosphonate and teriparatide groups, respectively. Risks of nonunion development were slightly higher at
11.53% in the bisphosphonate group and 8.63% in the teriparatide group required operative intervention. The kyphosis progression
angles were also significantly lower in the teriparatide group (4.97°+0.78°) than in the bisphosphonate group (8.09°+1.25°).
Conclusions: Over time, numerous studies have demonstrated the efficacy of bisphosphonates and teriparatide in ameliorating pain.
In this study, the efficacy of teriparatide surpassed that of bisphosphonates in certain aspects, such as the initial 6-month union rates
and reduction in the progression of segmental kyphosis. However, bisphosphonates and teriparatide yield similar and favorable union
rates at 1 year and final follow-up.
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Introduction

Osteoporosis refers to a skeletal disorder characterized by
decreased bone strength caused by a lack of bone density
and poor bone quality [1]. Osteoporosis increases the risk
of osteoporotic vertebral compression fractures (OVCFs).
Severe back pain, abnormal posture, digestive or respira-
tory disorders, and poor prognosis leading to a reduced
quality of life, are the most common manifestations of
OVCFs [2]. In those with OVCFs, a decreased level of
physical activity and dependence on others may also re-
sult in psychosocial disorders and depression [3].

A 3-year antiresorptive treatment with bisphosphonates
(BPs) was reported to decrease pain and risk of vertebral
collapse by 40%-50% [4]. For many years, BPs are the
standard treatment for osteoporosis. Risedronate, zoledro-
nate and alendronate are commonly used BPs. As BPs are
very convenient and inexpensive, they are the preferred
line of treatment for most.

BPs block osteoclast activity by targeting the enzyme
farnesyl pyrophosphate synthase (FPPS). This is done by
permitting the uptake of BPs from the bone surface that
is then responsible for FPPS inhibition and consequent
osteoclast apoptosis [5]. Oral BP therapy takes approxi-
mately 3 months to produce maximum suppression of
bone resorption, and the level remains roughly constant
with continued therapy [6,7].

Compared with BPs, teriparatide (TTPD) is a recombi-
nant form of human parathyroid hormone (PTH) that in-
creases osteoblastic activity instead of inhibiting it. TTPD
has an anabolic mechanism of action, increasing bone
formation. However, its greatest disadvantage is its cost.
TTPD, an anabolic drug, acts on PTH type 1R receptors
present in various cells such as osteoblasts, osteocytes, and
renal tubular cells. PTH type 1R receptors are G-protein-
coupled receptors that are important in the actions of
PTH on calcium and phosphate homeostasis and bone
metabolism. Gs-mediated activation of adenylate cyclase
and Gq-mediated activation of protein kinase C (PKC)
occur following ligand binding to the receptor. Adenylate
cyclase generates cyclic adenosine monophosphate. This
activates protein kinase A (PKA). Despite activation of
PKA- and PKC-dependent signaling pathways by PTH,
the PKA-dependent pathway is primarily used for its
anabolic and catabolic effects on bones [8,9].

The diagnostic criteria for osteoporosis include a T-
score and a Z-score. The relative fracture risk of women

increases if the T-score is —2.5 standard deviation (SD)
and the Z-score is —1.0 SD. After 2 years of TTPD therapy,
lumbar bone mineral density (BMD) improved by 6.4%,
and after BP therapy, the BMD improved by 4.54% [10].
On the contrary, several studies have reported adverse
effects of BPs such as osteonecrosis of the jaw or atypical
femoral fractures that are not reported with T'TPD [11,12].
Many studies have compared the occurrence of fractures
after BP and TTPD therapy [13]. In other studies, TTPD
is also beneficial in promoting bony fusion following spi-
nal fusion or correction surgery [14-16]. TTPD has an
anabolic effect and acts on osteoblasts to increase the bone
formation rate, preventing screw loosening in patients
with postoperative instrumentation and OVCFs [14-16].

This study aimed to compare the outcomes and ef-
fectiveness of patients with OVCFs treated with BP and
TTPD. This study intended to determine the effective-
ness of both osteoporotic medications in preventing pain,
dependency, progression of local kyphosis (Kp), risks of
nonunion, increase in risks of fracture union, and devise
a line of treatment effective in achieving good clinical and
radiological outcomes.

Materials and Methods

After obtaining institutional review board approval
from the Bombay Hospital and Research Institute (BH-
EC-0133), a cohort of 191 patients who visited our spine
outpatient department (OPD) with OVCFs between 2016
and 2020 and were treated conservatively with longitudi-
nal prospective follow-up, were retrospectively analyzed
in this study. Informed consent was obtained from all
patients during treatment, and the use of their data in re-
search analysis was explained.

The treatment protocol offered to all patients included
conservative care with pain management using nonste-
roidal anti-inflammatory drugs (NSAIDs) and opioids.
NSAID and opioids were administered only during the
initial acute pain phase that spanned the first 2 weeks of
treatment. Subsequently, the dosage of these medications
was gradually reduced and ultimately discontinued for
all patients. Patients were also advised to use a lumbosa-
cral belt and early mobilization was conducted based on
pain tolerance. This study adhered to a specific protocol,
wherein all participants were authorized to participate in
their routine daily activities while maintaining the lum-
bosacral belt. Each patient received ergonomic education
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to encourage the prevention of abrupt and uncontrolled
movements. Additionally, patients were instructed not to
take complete best rest unless they encountered acute and
severe discomfort. Based on acceptability and compli-
ance with anabolic and antiresorptive agents, osteoporo-
sis treatment using BPs and TTPD was offered to every
patient. All patients also received generalized treatment
in terms of nutrition and hydration, a high-protein diet,
vitamin D, and calcium supplementation.

This cohort was further divided into two groups: group
A included patients who opted to be treated with BPs and
group B included patients who opted to be treated with
TTPD. All treatment protocols followed were the same in
both groups. The BP group received 70 mg of alendronate
sodium weekly 70 mg. The TTPD group received a subcu-
taneous injection of TTPD daily (20 pg/day).

Pain progression, new-onset pain, or any fresh-onset
neuro-deficit was the criteria considered indications for
surgical treatment during a follow-up period of up to 2
years. At follow-up intervals, X-ray images of the affected
area in supine lateral and sitting lateral positions were
taken to evaluate the local Kp angle. To compare the pro-
gression of Kp in both groups, segmental Kp progression
angles in groups A (BPs) and B (TTPD) were also record-
ed at all follow-ups. The segmental Kp angle was evaluated
using a lateral radiograph, wherein the measurement was
obtained by determining the angle between a line parallel
to the superior endplate of the superior vertebra and that
of the inferior endplate of the vertebra below with refer-
ence to the fractured vertebra. Magnetic resonance imag-
ing was performed only in patients with any evidence of
nonunion at the 6-month follow-up period.

In all patients at baseline, demographic variables such
as age, sex, body mass index (BMI), BMD, percentage of
vertebral body collapse, facet fracture involvement, and
both endplate fractures were taken prospectively and ana-
lyzed retrospectively. To assess the overall relief of pain
and activities of daily living in both groups, the Visual
Analog Scale (VAS) score and Oswestry Disability Index
(ODI) were recorded at baseline and serially analyzed at
6-month, 1-year, and 2-year follow-up. The number of
patients who had failed medical management with new-
onset neuro-deficit, pseudoarthrosis, or nonunion in both
groups requiring operative intervention for pain relief was
also analyzed. The diagnosis of nonunion was established
when a vertebral cleft or anomalous movement was iden-
tified at the site of the fractured vertebra on lateral sitting
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and lateral supine radiographs.

Outcome scores were calculated for VAS using the for-
mula: VAS=100x(preoperative VAS score—postoperative
VAS score—preoperative VAS score/preoperative VAS).
Similarly, outcome scores for ODI=100x(preoperative
ODI score—postoperative ODI score/preoperative ODI
score), were calculated. These outcomes were then graded
into excellent (275%), good (=50%), and average (<50%).

1. Inclusion criteria

The inclusion criteria were as follows: patients who pre-
sented to our spine OPD between 2016 and 2020 with
OVCFs, fractures below the sixth thoracic vertebrae
level, patients who visited our facility within the initial 2
months following their fall, patients aged >55 years, and
patients compliant to medical management with antire-
sorptive/TTPD treatment.

2. Exclusion criteria

The exclusion criteria were as follows: patients not con-
senting to BP or TTPD therapy; patients aged <55 years;
patients with fractures above the sixth thoracic vertebrae
level; patients diagnosed with Kummels lesion before
starting treatment; patients with a previous history of
using antiresorptive therapy; patients with acute neuro-
deficit after fractures, patients with fractures due to other
secondary causes such as infectious pathology, metastasis,
multiple myeloma; patients without follow-up or on any
steroid therapy; and patients with uncontrolled hyperten-
sion, renal/hepatic impairment, chronic tobacco use, and
other significant medical conditions like cancer.

3. Statistical analysis

All variables were expressed as numbers or percentages
and compared using the chi-square or Fisher exact test.
Data from both groups were compared using the Stu-
dent t-test. The mean values and SDs were calculated for
each characteristic in both groups. To compare changes
in treatment in both groups at all follow-up points, an
analysis of variance test was performed. All these statisti-
cal analyses were performed using IBM SPSS Statistics for
Windows ver. 20.0 IBM Corp., Armonk, NY, USA), with
0.05 regarded.
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Results

This study consisted of a total of 194 patients, who were
divided into two cohort groups based on the treatment
received. All demographic and statistical data were avail-
able after the 2-year follow-up for all patients, except for
one or two patients from the BP group. The BP group in-
cluded 104 patients. Eighty-seven patients were treated in
the TTPD group.

Some demographic variables were compared in both
groups (Table 1). The mean ages in the BP and TTPD
were 70.35 years and 71.06 years, respectively. The average
BMI scores at baseline were 26.58 kg/m” and 26.59 kg/m”
for the BP and TTPD groups, respectively. Both groups
had nearly similar mean baseline BMD (T-scores), with
groups A and B having 3.05 and 3.06, respectively. No
significant statistical difference was found in the compari-
sons of all demographic data (p>0.05).

The BP group included 37 male and 67 female patients,
whereas the TTPD group included 35 male and 52 female
patients. The BP group exhibited a prevalence of diabetes
in 40.4% of the patients, whereas the TTPD group dem-
onstrated a diabetes prevalence of 32.1%. The percentage
of vertebral body collapse was calculated in both groups
(Table 1). In the BP group, 10% collapse was noted in 22

Table 1. Demographics

patients, 10%-20% in 20, 20%-30% in 15, 30%-40% in
19, 40%-50% in 14, and >50% in 14 of them. The TTPD
group also had comparable results with <10% collapse in
22 patients, 10%-20% in 13, 20%-30% in 14, 30%-40%
in 12, 40%-50% in 13, and >50% in 13 of them. The BP
group included 35.6% male and 64.4% female patients,
whereas the TTPD group included 40.2% male and 59.8%
female patients. The percentage of vertebral collapse was
also analyzed at baseline, with the BP group having the
maximum number (21.2%) of patients with <10% of ver-
tebral body collapse. Similar trends were also seen in the
TTPD group, with 25.3% of patients having <10% verte-
bral body collapse. No significant statistical difference was
found in the comparisons of all demographic data (p>0.05)
In this study, facet fractures occurred in 6.79% of the
patients in the BP group and 5.74% in the TTPD group,
with no statistically significant difference (p>0.05). More-
over, eight patients and six patients in the BP and TTPD
groups had both vertebral endplate fractures (p>0.5).
New-onset neuro-deficit occurred in 3.88% of the patients
in the BP group and 1.14% in the TTPD group. In the
BP and TTPD groups, 5.82% and 3.44% of the patients,
respectively, experienced pseudoarthrosis. Adjacent seg-
ment fractures were found in 3.44% and 4.85% of the pa-
tients in the BP and TTPD groups, respectively (Table 2).

Characteristic Group A (bisphosphonates)
Age (yr) 70.35+8.91
Gender
Male 37(35.6)
Female 67 (64.4)
Body mass index (kg/m?) 26.58+2.27
No. of vertebrae involved 1.24+0.49
Bone mineral density (t-scores) -3.05+0.41
Mean radiological kyphosis angle (1st visit) 14.95°+3.92°
Diabetes mellitus 42 (40.4)
% Vertebral body collapse
<10 22(21.2)
10-20 20(19.2)
20-30 15(14.4)
30-40 19(18.3)
40-50 14(13.5)
>50 14(13.5)

Group B (teriparatide)

71.06+8.54 0.576

35(40.2)
52 (59.8)
26.59+2.34 0.981
1.18+0.45 0.411
-3.06+0.41 0.860
15.95°+4.04° >0.05
28(32.1)

22(25.3)
13(14.9)
14(16.1)
12 (13.8)
13(14.9)
13(14.9)

Values are presented as mean+standard deviation or number (%). p>0.05 (not significant).
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Table 2. Incidence of facet fractures and involvement of both endplate fractures

Variable

Group A (bisphosphonates)

Asian Spine J 2023;17(6):1098-1107

Facet fracture 7(6.79)
Vertebral end plate fractures 8(7.76)
Neuro-deficit (new onset) 4(3.88)
Pseudoarthrosis 6(5.82)
Adjacent segment fractures 5(4.85)

Group B (teriparatide) z-value
5(5.74) 0.2962 0.76418
6 (6.89) 0.2288 0.8181
1(1.14) 1.173 0.242
3(3.44) 0.7685 0.4413
3(3.44) 0.4808 0.63122

Values are presented as number (%).

Table 3. Variables VAS, ODI: timeline after initiating treatment

Group A (bisphosphonates)

Group B (teriparatide)

Variable
Baseline 6 Months 1 Year Baseline 6 Months
VAS 8.38:0.74 4.93+1.34 4.39+1.56 3.15+1.40 8.49:0.73 4.16+0.79 2.48+0.82 1.110.31
oDl 75.79+8.80 43.73+10.58 34.71+14.51 25.02+£13.94 75.40+8.43 39.02+6.03 27.51+7.48 15.11+2.17
Values are presented as meansstandard deviation or number (%).
VAS, Visual Analog Scale; ODI, Oswestry Disability Index.
A p-value >0.05 indicated no significant difference in Tahle 4. Comparison of outcome in male and female patients
the proportions of facet fractures, vertebral endplate frac-
. . . EIES Females p-value
tures, new-onset neuro-deficit, pseudoarthrosis, and adja-
cent segment fractures when compared between groups A Group A
and B (Table 2) VAS final 4.24+1.44 4.10+1.39 0.424
Although the difference in the demographic statistics 0D finl 31.56+13.79 30.92+14.13 0828
was not statistically significant, the TTPD group appeared Group B
to have better results in reducing pain overall than the VAS final 1.29:0.46 1.04:0.19 0.001
BP group (Table 3). The VAS score at the first visit had 0Dl final 15.66+2.35 14.88+1.99 0.102

a mean of 8.38 in the BP group and 8.49 in the TTPD
group. Significant reductions in the average VAS scores
at 6-month, 1-year, and 2-year follow-ups were found in
the BP group. Similar trends were also seen in the TTPD
group, as shown in Table 3. Although the average VAS
score was reduced and was comparable in both groups at
the 2-year follow-up, the BP group had a mean VAS score
of 3.15+1.40, whereas the TTPD group had a significant
reduction in the average VAS score to 1.11+0.31. This
shows that the TTPD group had a more significant reduc-
tion in pain scores at 1- and 2-year follow-ups (Table 3).
A similar pattern was also observed while comparing
the ODI scores that showed a significantly reduced
trend in both the BP and TTPD groups throughout the
follow-up (Table 3). At the 2-year follow-up, the TTPD
group had a more significant reduction in ODI scores to
15.1142.17 in comparison with the BP group that had an
ODI score of 25.02+13.94. This shows a significant reduc-
tion in ODI scores of approximately 60 from baseline

Values are presented as mean+standard deviation. Group A: bisphosphonates
group; Group B: teriparatide group.
VAS, Visual Analog Scale; ODI, Oswestry Disability Index.

to the 2-year follow-up in the TTPD group (p<0.5). No
significant differences were observed between male and
female patients in terms of VAS and ODI. However, in the
TTPD group, the VAS scores were significantly improved
compared with those in other groups at the final follow-
up (Table 4).

On radiological analysis, 51.46% of the patients in
the BP group achieved union in 6 months, whereas in
the TTPD group, 63.22% achieved union at 6 months
(p<0.05). However, at 1-year follow-up and final follow-
up, no significant difference was found in both groups.
The BP group had slightly higher nonunion rates (11.53%)
than the TTPD group (8.04%) (Table 5).

The progression of local Kp was compared between the
BP group and the TTPD group (Table 6). At 6 months,
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the mean Kp progression in BP group was 2.97°+1.02°
in the TTPD group, Kp progressed by 2.05°+0.68°. At the
1-year follow-up, the TTPD group Kp progressed only to
3.31°+0.63°, whereas in the BP group, Kp progressed to
5.37°+1.25°. At the final follow-up, progression angles (Kp)
were significantly lower in the TTPD group (4.97°+0.78°)
and much higher in the BP group (8.09°+1.25°).

Discussion

OVCFs can be challenging to treat. When considering
patients with OVCE, it appears that the pain associated
with OVCFs is more difficult to cope with than the frac-
ture itself. In this study, the baseline VAS scores and ODI

Table 5. Radiological comparison of union/non-union

Group A (n=103) Group B (n=87) p-value
6 Months 43 (51.46) 55(63.22) 0.003*
1 Year 48(87.50) 25(91.95) 0.41
Non-union 12(11.53) 7(8.04) 0.41

Values are presented as number (%). Group A: bisphosphonates group; Group B:
teriparatide group.
*p<0.05.

Table 6. Progression of kyphosis at follow-up

Kyphosis angle progression 6 Months (°) 1Year(°) 2Years(°)

Group A 2974102  537x1.25 8.09+1.25
Group B 2.05+0.68 3.31:063 4.97+0.78
p-value in comparison of group A vs. B <0.005 <0.005 <0.005

Values are presented as mean+standard deviation. Group A: bisphosphonates
group; Group B: teriparatide group.

were consistently high, indicating the importance of the
need for the management of pain associated with such
fractures. Many studies have proven the requirement
of TTPD and BPs as treatment options for OVCFs. For
many years, BPs play a major role and are considered
the gold standard in the treatment of osteoporosis. Fig. 1
shows a patient with OVCFs treated with BP alone, giving
good complete union at the end of the 2-year follow-up
visit. TTPD has recently gained a lot of attention because
of its anabolic effects on bone turnover markers. A pilot
study conducted in 2016 compared TTPD with a placebo
regarding its effects on bone biomarkers and found that
TTPD had positive anabolic effects on bone turnover
markers that may help speed up fracture healing [17].

In this retrospective observational study, both BPs and
TTPD give good clinical results in terms of pain manage-
ment and improved quality of life in patients with OVCFs.
The VAS and ODI scores at 2 years of follow-up show
that, in comparison with the BP group, the TTPD group
has a superior reduction in pain scores associated with
fractures. Chen et al. [18] compared the pain scores in a
control group and TTPD group. The TTPD group showed
a significant reduction in pain scores in comparison with
the control group [18]. Studies also show that patients
treated with BPs for up to 2-3 years have a significant
reduction in the occurrence of osteoporotic fractures and
better BMD scores [19]. Osteoporotic fractures treated
with 12 months of TTPD adjusted the BMD scores of the
spine from 3.23+0.24 to 2.88+0.24 [20].

Osteoporosis has a multifaceted cellular mechanism.
The cumulative effects of normal aging, menopause, di-

Fig. 1. Patients serial X-rays after treatment with Bisphosphonates at 6-month (A), 1-year (B), and 2-year (C) follow-up.
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etary calcium deficiency, and inactivity lead to an increase
in bone resorption [21]. Osteoporosis causes a decrease in
BMD scores, exposing patients to fractures even without
any significant traumatic event. The treatment line for
a patient with osteoporosis can be either antiresorptive
therapy or anabolic medications. A meta-analysis con-
ducted in 2021 showed that TTPD was superior to BPs
in increasing BMD scores and was helpful for postmeno-
pausal women in the short- and long-term treatment of
osteoporosis [22]. A retrospective study conducted in
2021 on patients with OVCF treated with TTPD and alen-
dronate showed that the area of bone mineralization in
the TTPD group (54.28%) was significantly higher than
that of the alendronate group (35.57%) [23]. Many such
studies have shown the efficacy of TTPD in fracture heal-
ing. In the TTPD group (Fig. 2), good union was seen
radiologically as well as a minimal Kp was observed after
a 2-year follow-up.

This study also showed that TTPD therapy was associ-
ated with faster union rates, with only 5.75% of patients
in the TTPD group experiencing nonunion (Kummels
disease) in comparison with 10.68% in the BP group.
The most important treatment strategy for patients with
OVCFs is to prevent them from going into nonunion
(Kummels disease). Nonunion cases become difficult to
treat, requiring surgical procedures that might involve
long-segment fixations along with bone grafting or ver-
tebroplasty. Patients with nonunion have intractable pain
because of a non-healing fracture [24]. The findings of
this study indicate that when comparing the VAS scores
between the pre-treatment and last follow-up assessments,
the BP group demonstrated an average outcome score
in 29% of the patients, 66% had scores falling within the

Fig. 2. Patient treated with teriparatide, X-ray images at 1st visit (A), 1-year (B), and 2-year (C) follow-up.
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Comparision of VAS outcome scores (%) of group A vs. group B

6436%  66%

M Group A (BP)
B Group B (TTPD)

29.89% 29%

Excellent Good

Average

Fig. 3. Comparative outcome of results in Visual Analog Scale (VAS) scores in
both groups (Group A: bisphosphonates [BP] group; Group B: teriparatide [TTPD]
group).

Comparision of ODI outcome scores (%) of group A vs. group B

91.92% M Group A (BP)
B Group B (TTPD)

24.30%

4.85% 3 449

Excellent Good

Average

Fig. 4. Comparative outcome of results in Oswestry Disability Index (0DI)
scores in both groups (Group A: bisphosphonates [BP] group; Group B: teripara-
tide [TTPD] group).

good range, and 5% within the excellent range. By con-
trast, the TTPD group exhibited an average outcome score
in 5.74% of the patients, 29.89% had scores falling within
the good range, and 64.36% had scores within the excel-
lent range (Fig. 3). A comparable trend was also observed
in ODI outcomes, with the BP group achieving an average
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score in 24.30% of the patients, good score in 70.90%, and
excellent score in 4.85% patients. By contrast, the TTPD
group included 4.60% of patients with average outcomes,
91.92% with good outcomes, and 3.44% with excellent
outcomes (Fig. 4).

A radiological study conducted in 2014 showed that 41
(75.9%) of the 54 total patients with a superior endplate
fracture developed significant local Kp at the final follow-
up [25]. In the present study, both BP and TTPD groups
had a comparable percentage of endplate fractures, with
the BP and TTPD groups having 7.76% and 6.89%, re-
spectively. A study showed that Kp progression usually
occurs weeks or months after the fracture that might not
be affected much by TTPD therapy [26]. Irrespective of
the union of OVCEFs, progressive Kp has certain effects on
a patient’s back pain and development of adjacent-level
fractures [27]. In the present study, at the first visit, the
Kp angles in both groups were comparable, with the BP
and TTPD groups having mean Kp angles of 14.95° and
15.95°, respectively. However, on serial follow-up X-rays,
the Kp progression in all cases was measured at 6 months,
1 year, and 2 years. More Kp progression was noted in the
BP group (Table 6). The TTPD group had significantly
less progression in local Kp angles.

This study was conducted with a 2-year follow-up pe-
riod. This study helped us understand the analgesic effects

of TTPD and BPs in a long-term setting. The incidence of
Kummels lesion was comparable in the BP group (10.68%)
and relatively lower in the TTPD group (5.75%). All pa-
tients with Kummel lesions had to undergo surgery to
alleviate pain. A study conducted in 2020 that compared
TTPD and operative treatment for OVCFs, showed simi-
lar results in terms of clinical outcome and that TTPD
was superior because of the larger cost advantage in com-
parison with the operative procedure [28].

All patients were compliant with treatment, and no fall-
out from treatment was noted in either the BP or TTPD
groups. The drawbacks in this study could be related to
our inability to trace the bone turnover biomarkers, and
a BMD analysis was not conducted to show the anabolic
effects of both groups. Our study is also limited to a single
center; hence, a multicenter study with long-term follow-
up might provide a better perspective. Undoubtedly, even
today, BPs should be considered the first line of manage-
ment in treating patients with osteoporosis. The use of
TTPD should be reserved for cases with frank osteoporo-
sis, multiple-level OVCFs, and failed conservative treat-
ment with BPs. However, with the higher nonunion rates
in the BP group (Fig. 5), BPs alone might not give the
desired result in every patient.

Fig. 5. (A-C) Patient treated with Bisphosphonates for 6 months: non-union (Kummels lesion).
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Conclusions

TTPD therapy has demonstrated favorable clinical out-
comes, as evidenced by improvements in VAS and ODI
scores, among individuals diagnosed with OVCFs. Al-
though the BP group also demonstrated favorable clinical
outcomes, the TTPD group exhibited significantly higher
union rates at 6 months. However, no statistically signifi-
cant difference was observed between the two groups in
terms of the union rates after 1 year. The TTPD group
exhibited a significantly lower increase in segmental Kp
compared with the BP groups across all follow-up peri-
ods.
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