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Abstract: Objective To investigate the efficacy of intradiscal injection of autologous platelet rich plasma (PRP) in the treatment of
discogenic low back pain (DLBP). Methods A retrospective analysis of clinical data from 47 DLBP patients treated at N0.908 Hospital
of Joint Logistics Support Force from January 2022 to June 2023 was conducted. Patients were divided into an experimental group
(treated by PRP combined with celecoxib capsule, n=16) and a control group (treated by celecoxib capsule monotherapy, n=31) based
on the treatment method. The visual analogue scale (VAS) and Oswestry disability index (ODI) scores were recorded before treatment,
at 1 week, 1 month, and 6 months after treatment. Results VAS scores and ODI scores in the experimental group gradually decreased;
the VAS scores and ODI scores in the control group decreased at 1 week after treatment compared to before treatment, but then showed
a gradual upward trend; the VAS scores and ODI scores in the experimental group were lower than those in the control group at 1 month
and 6 months after treatment (P<0.05). Conclusion The long-term efficacy of autologous PRP combined with celecoxib capsule in
treating DLBP is superior to that of celecoxib capsule monotherapy and can be considered as an effective treatment for DLBP.
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Discogenic low back pain (DLBP) is a common
nonspecific low back pain caused by disc degeneration,
accounting for 26% to 42% of chronic low back pain [1].
Lumbar disc-related diseases are showing a growing trend
in clinical practice. Chronic low back pain affects patients'
quality of life and brings huge health and economic
burdens to society [2]. Disc degeneration is accompanied
by changes in cells and extracellular matrix in the
intradiscal microenvironment, ultimately leading to
destruction of disc structure and impaired function, which
ultimately causes DLBP [3]. In recent years, with the
development of regenerative medicine, intradiscal
regenerative therapy has gradually attracted attention as a
novel treatment method [4]. Autologous platelet-rich
plasma (PRP) is rich in growth factors and cytokines,
which can promote tissue repair and cell growth through
anabolic effects. It has been widely wused in
musculoskeletal diseases and has proven its effectiveness
[5-7]. Animal studies have found that PRP has a protective
effect on disc degeneration [8]. However, current clinical
studies on the therapeutic effect of intradiscal injection of
autologous PRP are still relatively limited, and there is no
consensus on the objective evaluation of its efficacy in
clinical practice. This study aims to evaluate the efficacy
and safety of PRP intradiscal injection in the treatment of
DLBP through a clinical case-control study, providing a
reference for clinical application.

1 Materials and methods
1.1 Study objects
Retrospective analysis was conducted on the clinical

data of patients with DLBP who received treatment at
No0.908 Hospital of Joint Logistics Support Force from

January 2022 to June 2023. According to the treatment
methods, they were divided into experimental group
(treated by PRP combined with celecoxib capsule, n=16)
and control group (treated by celecoxib capsule
monotherapy, n=31). The diagnostic criteria for DLBP
include the following aspects [9]. (1) History: recurrent
chronic low back pain. (2) Symptoms: mainly manifested
as low back pain, occasionally with hip, buttock, groin area,
and anterior thigh pain. (3) Signs: no obvious spinous
process and spinous process pressure pain, normal lower
limb muscle strength and sensation, negative straight leg
raising test and femoral nerve traction test. (4) Imaging
manifestations: X-ray and CT examination usually show
no significant abnormalities. MRI T2WI images show
decreased disc signal, presenting as a "dark disc" signal
shadow; on the mid-sagittal position of T2WI images,
there is/no small round high signal shadow at the upper
endplate of the vertebral body of the responsible/non-
responsible gap.

Inclusion criteria: (1) Age between 20 and 60 years
old, male or female; (2) meet the above diagnostic criteria
for DLBP; (3) without malignant tumors, renal failure, and
other serious diseases; (4) no cognitive and
communication barriers, with the ability to independently
cooperate and complete the study. Exclusion criteria: (1)
anatomical structure abnormalities of the lumbar spine,
etc.; (2) previous history of lumbar surgery; (3) pregnant
and lactating women; (4) patients allergic to the test drugs
and intolerant of the test dosage; (5) patients who cannot
fully cooperate and participate in diagnosis and treatment,
and those who were lost to follow-up.

1.2 Therapeutic methods

Experimental group: Patients received PRP injection
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therapy. Twenty mL of blood was drawn from the median
cubital vein of the patients in the experimental group, and
the blood was placed into a centrifuge tube containing
sodium citrate anticoagulant. The centrifuge tube was
placed in a high-speed centrifuge (Guizhou Tedia Medical
Instruments) for the first centrifugation, with a centrifugal
force of 200 g and a centrifugation time of 10 minutes.
After the first centrifugation, the blood was stratified, with
the upper layer being the supernatant and the lower layer
being the red blood cell layer. The supernatant and the
liquid below the interface level of 1-2 mm were aspirated
into another centrifuge tube using a pipette, and the second
centrifugation was performed with the same centrifugal
force and time as the first one. The upper 3/4 of the
supernatant was removed, and the remaining liquid was
evenly mixed with a pipette to obtain autologous PRP.
Before injection, 10% CaCl was added to the obtained PRP
to activate platelets. The patient was placed in prone
position, and the target intervertebral space was located
using a C-arm machine. After local anesthesia, a 18G
needle was used for puncture. The puncture was performed
from 8 ¢cm outside the posterior median line to the target
intervertebral space, and the needle tip was located in the
central region of the disc under positive and lateral
fluoroscopy. The syringe was connected, and 1.5 mL of
PRP was injected. If the pressure was too high, the
injection was stopped, and the actual injection volume was
recorded. On the day of treatment, the patient began to take
non-steroidal anti-inflammatory drug (NSAID)—celecoxib
capsules (Pfizer, USA, H20140106) 200 mg orally twice
daily for 7 consecutive days.

Control group: appropriate bed rest and functional
exercise, oral NSAID celecoxib capsules 200 mg twice
daily for 7 consecutive days.

1.3 Evaluation criteria

The visual analogue scale (VAS) and Oswestry
disability index (ODI) of the two groups were recorded

before treatment, at the 1 week, 1 month, and 6 months
after treatment. Additionally, the occurrence of related
complications during and after treatment was recorded.

1.4 Statistical methods

SPSS 26.0 software was used for data analysis.
Quantitative data were described by X =s. Independent
sample t-test was used for comparison between the two
groups. Repeated measures analysis of variance was used
for statistical analysis of observation data at different time
points. Count data were represented using the number of
cases (%), and chi-square test was used for statistical
analysis. P<0.05 was considered statistically significant.

2 Results
2.1 General Information

There was no statistically significant difference in
baseline data between the two groups (P>0.05) [Table 1].
No serious complications occurred during the follow-up
period in both groups. Typical cases in the experimental
group are shown in Figure 1.

2.2 Comparison of VAS scores between the two
groups

As the treatment time progressed, the VAS scores of
the experimental group gradually decreased; the VAS
scores of the control group decreased one week after
treatment compared to before treatment, and then
presented a gradual upward trend. There was no
statistically significant difference in VAS scores between
the two groups before treatment (P>0.05). The VVAS scores
of the experimental group were lower than those of the
control group 1 month and 6 months after treatment
(P<0.05) [Table 2].

Tab. 1 Comparison of preoperative baseline data between two groups

Gender . | Hypertension Diabetes Follow-up time
Group Case Age (M/F, case) T (case) (case) (months)
Experimental group 16 44.13+10.26 10/6 22.2743.26 2 1 6.6320.96
Control group 31 46.0048.31 11/20 22.86%2.91 6 3 6.6540.88
t/x? Value 0.68 312 0.63 0.03 0.02 0.07
P Value 0.50 0.08 0.53 0.85 0.88 0.94

Note: The patient was a 26-year-old male with low back pain for 6 months. A and B showed weakened L s intervertebral disc signal on MRI examination
before treatment; C and D was the injection of PRP into the intervertebral disc under the positioning of the C-arm machine; E and F showed partial retraction of

the Lys intervertebral disc on MRI 6 months after treatment.
Fig.1 Typical cases in the experimental group
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2.3 Comparison of ODI scores between the two
groups

There was a statistically significant difference in ODI
scores bhetween the two groups (P<0.05). In the
experimental group, the ODI score gradually decreased as
the treatment time increased. In the control group, the ODI

score decreased one week after treatment compared with
before treatment, and then gradually increased as time
went on. There was no statistically significant difference
in ODI scores between the two groups before treatment
(P>0.05). One month and six months after treatment, the
ODI scores of the experimental group were lower than
those of the control group (P<0.05) [Table 3].

Tab. 2 Comparison of VAS scores between two groups (point, x=s)

Group Before treatment 1 week after treatment 1 month after treatment 6 months after treatment
Experimental group (n=16) 5.1940.98 4.1340.81 3.9440.77 3.75%0.78
Control group (n=31) 5.2340.81 4.4530.93 4.4840.852 4.714.012
Frime/Fgroup/ Finteraction Value 25.58/4.13/4.78

_Piime/Pgroup/Pinteraction Value <0.01/0.01/0.03

Note: Compared with experimental group, 2P<0.05.

Tab.3 Comparison of ODI scores between two groups (point,x=s)

Group Before treatment 1 week after treatment 1 month after treatment 6 months after treatment
Experimental group (n=16) 35.59+12.33 30.40%7.31 27.0535.12 26.3847.06
Control group (n=31) 35.3148.77 31.63427.05 33.4548.76% 33.6148.98%
Ftime/Fgroup/Fin(eraction Value 12.66/6.76/2.54

Ptime/Pgroup/Pimeraction Value <0.01/<0.01/0.12

Note: Compared with experimental group, P<0.05.

3 Discussion

The results of this study showed that both VAS and
ODI scores improved in both groups one week after
treatment, with no significant difference between the two
groups. One and six months after treatment, the VAS and
ODI scores continued to improve in the experimental
group, while the VAS and ODI scores in the control group
were higher than those one week after treatment. This
suggests that both PRP combined with celecoxib and
celecoxib alone can improve clinical symptoms in the early
stage of DLBP, but the long-term efficacy of PRP
combined with celecoxib is better than that of celecoxib
alone.

Currently, conservative treatment is recommended
for DLBP, including NSAIDs, exercise therapy, and
psychosocial interventions [10]. NSAIDs are often the first
choice of treatment, and celecoxib, as a typical
representative of selective COX-2 inhibitors, is widely
used in clinical practice. Celecoxib can rapidly relieve pain,
but its long-term use may be limited by drug tolerance,
gastrointestinal reactions, and cardiovascular risks [11-12].
The exact efficacy of open surgery for discogenic low back
pain has been confirmed, but patients may face significant
surgical trauma and a longer recovery period [13].
Additionally, postoperative discomfort such as pain,
decreased lumbar stability, and abnormal sensation in the
surgical area may occur [14]. Some scholars have proposed
minimally invasive interventional methods such as
intervertebral disc electrothermal therapy and low-
temperature plasma radiofrequency ablation, which
improve low back pain symptoms by inactivating painful
nerve fibers in the intervertebral disc [15]. While providing
immediate pain relief, these minimally invasive
interventional methods have smaller trauma and faster
recovery compared to traditional surgery. However, they
also have some limitations. They cannot delay or reverse

the degeneration process of the intervertebral disc and
cannot completely eliminate the risk of recurrence of
DLBP. At the same time, minimally invasive
interventional surgery may require higher costs, which
brings a greater economic burden to patients.

With the rapid development of regenerative medicine,
the treatment of discogenic problems has gradually shifted
towards repairing or regenerating degenerative discs,
aiming to restore the normal function of the discs. Among
them, PRP, obtained from an individual's own peripheral
blood through centrifugation, is rich in various growth
factors and provides important support for tissue repair and
healing [16]. Studies have shown that PRP promotes
angiogenesis, cell proliferation, and collagen synthesis
[17]. PRP can improve the blood supply of the disc by
promoting angiogenesis within the disc, which helps
alleviate discogenic low back pain. Secondly, the cell
proliferation and collagen synthesis effects of PRP can
promote the repair of disc tissue, slowing down or
reversing the process of disc degeneration [17].

Given the unique advantages of NSAIDs and PRP
regeneration and repair, combining the two treatment
methods can play a mutually reinforcing role. The results
of this study showed that the VAS scores of both groups
were lower at 1 week after treatment than before treatment,
and there was no statistically significant difference
between the groups. The initial analgesic and anti-
inflammatory effects were mainly due to the effect of
celecoxib. However, its analgesic effect depends on the
blood drug concentration, which can provide temporary
pain relief but often fails to control the pain well after
withdrawal. Compared with NSAID treatment methods,
the advantage of PRP is that it acts directly on damaged
tissue and promotes the biological activity of the tissue,
delaying the process of disc degeneration and promoting
disc tissue repair. The results of this study showed that the
long-term effect of PRP was better, which is similar to the
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current research results [18-19].

Based on the results of this study, intradiscal injection
of autologous PRP for the treatment of discogenic low
back pain (DLBP) shows potential clinical application
prospects. Although this study initially explored the
therapeutic effect of intradiscal injection of autologous
PRP, its specific mechanism of action is still not clear.
Further basic research and clinical trials, such as the
biological effects of PRP in disc tissue, the impact on cell
proliferation and matrix synthesis, will help to deeply
understand the biological basis of autologous PRP
treatment. At the same time, future research needs to focus
on the optimal treatment plan for PRP, including
appropriate  concentration, injection frequency, and
treatment timing. In addition, long-term follow-up studies
will better evaluate the persistent effects and potential risks
of PRP in the treatment of DLBP.

In summary, intradiscal injection of autologous PRP
combined with celecoxib capsules for the treatment of
DLBP has a better long-term effect than oral celecoxib
capsules alone, and can be used as an effective treatment
for DLBP.
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Abstract: Objective To investigate the efficacy of intradiscal injection of autologous platelet-rich plasma (PRP) in
the treatment of discogenic low back pain (DLBP). Methods A retrospective analysis of clinical data from 47 DLBP
patients treated at No.908 Hospital of Joint Logistics Support Force from January 2022 to June 2023 was conducted.
Patients were divided into a PRP combined with celecoxib capsule treatment group ( experimental group, n=16) and a
celecoxib capsule monotherapy group (control group, n=31) based on the treatment method. The visual analogue scale
(VAS) of low back pain and Oswestry disability index (ODI) scores were recorded before treatment, at 1 week, 1
month, and 6 months after treatment. Results ~ VAS scores and ODI scores in the experimental group gradually
decreased over time; the VAS scores and ODI scores in the control group decreased at 1 week after treatment compared
to before treatment, but then showed a gradual upward trend. The VAS scores and ODI scores in the experimental group
were lower than those in the control group at 1 month and 6 months after treatment (P<0.05). Conclusion The long-
term efficacy of autologous PRP combined with celecoxib capsule in treating DLBP is superior to that of celecoxib capsule
monotherapy and can be considered as an effective treatment for DLBP.
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Tab. 1 Comparison of preoperative baseline data between two groups

5 B AR (Y, xes)  PERI(H/%, B BMI(kg/m?, x+5)  WUUR(HED)  BERB(HD  BEVIRE(H, 22s)
rv il 16 44.13+10.26 10/6 22.27+3.26 2 1 6.63+0.96
X} IR 31 46.00+8.31 11/20 22.86+2.91 6 3 6.65+0.88
/X {H 0.68 3.12 0.63 0.03 0.02 0.07
P{H 0.50 0.08 0.53 0.85 0.88 0.94

3 9 it

TE: B A, 26 2,6 6 S H . AB NIRYTHET
MRI AR Ly s HEM L5 598055 C.D o CEHLEAL T
FoMERl LA TS PRPSEF SBIRYF A 6 A H &4 MRI,
Ly s M) 350 171 45

1 a4 55 o1

Fig. 1 Typical cases in the experimental group

2 OPLRE VASTENIE (4, xss)
Tab. 2 Comparison of VAS scores between

two groups  (point, Xs)

WiTR I

451 Tl RIFH TR 1A N* 641
R 16 5.19:0.98  4.13+0.81 3.94x0.77 3.75+0.78
X AL 31 523+081  4.45+0.93 4.48+0.85° 4.71+1.01°
Futig/ Fopy/ F e 1 25.58/4.13/4.78

Pypi/ P/ P i <0.01/0.01/0.03

7 SR 4 HeE, 2 P<0.05,
R3 WHAHBE ODIIEa R (47, %+s)

Tab. 3 Comparison of ODI scores between

two groups  (point, Xs)

WiTE TR

A5 B RITET RITE 1A 14 61 H]
o] 16 35.59+12.33 30.40+7.31 27.05:5.12 26.38+7.06
X R4 31 3531£8.77 31.63+27.05 33.45:8.76" 33.61+8.98"
Fugpa/ F g/ F o 1 12.66/6.76/2.54

Pt/ P/ P 1

T SR i, P<0.05,

<0.01/<0.01/0.12

AWFSE 55 B R, B 4H VAS 3743 F1 ODI 34378
RITIE 1A s, WAL R 22 5 BG4 X 1
IR LS 6 A H i, i3 40 VAS 343 F1 ODI
VMR BIFRFEE R B s SR AEXT IR AL BT IS 1 A4
H 6 4~ H i) VAS #7431 F1 ODI $F-4 2 5 TiRIT A 1
Jil o ULH PRP BXA5 ZE 0 H A FlER 40 ZE R B A 25 W6
J7 DLBP B4 A] DLk 35 Wit RAE AR, (H PRP Bk 45 28
e H A AT RCEAR TR Al il FE R B 25

DLBP H §if 2 #E 2 - SFIR T, A 46 AE S AR BT &
2T X | e TS 1 K N B R 7 ¥ 1
WRAE N E EIAYT , Kb SR B ik i COX-2
P25 R AR AENG IR Iz W . ZE Sk A vl L
TR GZ AR, (H A A0 FH ] fig A2 31— SE BRI, 4
LG 32 M B W BT RO A KU 2
FHCTFARGYT DLBP Y720 I, H A5 T G 55 K 1)
FARA, T A K R esh, RJF Al fig
PRI RS MEMERS M RIS TR X gt S8 S A
AR g PR A ] 285 P el T i G IS
B TSPE R S AT 2, X S T vk i K A
()28 P9 2 28 2 4 ok ol 5 T O RE R, HL A1 A5 A
AN BRI B A ASAYT T SRR — SE PR, B
IR AE 7 ¥ 3 A 1) 2 IR fh i A8, AR T 4
THFR DLBP ()52 & XU o[RBT, S A FAR Al BET
BT, 45 AR TR

Wit 5 A I )R R, A X A ] 28D
PRI YT 128 ¥ I 8 52 P A R 72 A ] 28 1) T 1)
AR DASEERRTHE] B0 E 5 DhRe Pk R . Horp  PRP fE )
—FPE AR B, BRSSO AR
REZL BN RS E RN =Rt ge s N 3 5a
R, AWETERW PR A (e I A A 40 5t
A Ve . PRP 0] L (A v 455 A i
AR I, R HE ) 10 I Y R , A7 B T G2 A ) 28D
PRI . R, PRP A2t 58 RS S5 & BV E AT A2
HENIRELE U NIB S D s S e S A A

YT AR AR DL R 25 R PRP FE A & 1 Il Re A
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