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TITLE: PERINEURAL 5% DEXTROSE INJECTION THERAPY FOR
NEUROPATHIC PAIN

PURPOSE

To provide brief information on the effectiveness, safety and cost-effectiveness of perineural
5.0% dextrose injection therapy for treatment of neuropathic pain based on request from the
Medical Practice Division, Ministry of Health Malaysia.

BACKGROUND

The International Association for the Study of Pain describes neuropathic pain as pain that
arises due to direct consequence of a lesion or diseases affecting the somatosensory system.
In contrast to tissue damage, such as muscle or ligament injuries frequently incurred by
twisting the back, neuropathic pain arises from direct damage to the nerve itself. This pain can
lead to hypersensitivity, causing even little stimuli to be uncomfortable. Even simple tasks like
eating, drinking and brushing teeth can cause severe agony, making it hard to live a regular
life.* The prevalence rates of neuropathic pain as a worldwide clinical entity ranged between
0.9% and 17.9%,2 increasing to roughly 20.0% to 30.0% in patients with diabetes.®
Meanwhile in Malaysia, the frequency of neuropathic pain varies between ethnic groups. Of
the 210 patients, 26 (12.4%) had neuropathic low back pain and it is connected with non-
Chinese ethnicity and a higher body mass index.’

Current management of neuropathic pain includes drugs which consist of anti-epileptics,
tricyclic antidepressants, selective serotonin reuptake inhibitors and norepinephrine reuptake
inhibitors. These medications have somewhat higher adverse effects compared to typical
painkillers like paracetamol and non-steroidal anti-inflammatory drugs.®® Furthermore,
corticosteroid injections are routinely used to control pain, with demonstrated short-term
effects and mixed outcomes. Unfortunately, corticosteroid injections can cause complications
such as neural toxicity, skin thinning, tendon rupture and tissue atrophy.®!! Long-term use
should be accompanied by monitoring for potential adverse effects of these treatments. Nerve
blocks and narcotic medications may be used as a second line of therapy if first
pharmacological therapies fail.

In terms of local practise, the Malaysian Association for the Study of Pain had successfully
published Malaysian Guidelines on Management of Neuropathic Pain (Second Edition) in
2012. Pharmacotherapy (such as anticonvulsants, antidepressants, opioids and local
anaesthetics) is the most common first-line treatment option for neuropathic pain. The other
treatment strategies such as physical and occupational therapy, psychological therapy,
interventional therapy (e.g. surgical procedures, sympathetic block, epidural steroid injection,
intrathecal therapy and spinal cord stimulation) and complementary therapies (e.g. massage,
hypnosis, acupuncture and herbal medicine) should be in conjunction with drug therapy in a
multi-disciplinary treatment program. In rare circumstances, a non-pharmacological therapy
strategy may be considered as a first-line treatment option.*?

Over recent years, perineural injection therapy (also known as Lyftogt technique/ neural
prolotherapy) as shown in Figure 1 has been introduced as one of the most recent
achievements in regenerative medicine. It targets neurogenic inflammation in the
subcutaneous nerves, which can cause discomfort. The treatment was further enhanced by
administering 5.0% dextrose injections, which offered significant pain relief in 300 cases with
Achilles tendinopathy.®® The process is hypothesised to limit transient receptor potential
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vanilloid 1 (TRPV1) expression, resulting in the release of substance P and calcitonin gene
related peptide (CGRP), to reduce neurogenic inflammation (see Figure 2).14

Figure 1. Points of chronic constriction (where the cutaneous nerve passes through) were
identified by locating pain locations along the sensory nerves' path to the respective site. The
site was prepared using aseptic and antiseptic techniques after the painful spots were
identified and marked. At these locations along the nerve route, 5.0% dextrose solution was
administered subcutaneously adjacent to the nerves.*®

Hydrodissection with 5.0% glucose water for peripheral entrapment neuropathy can be divided
into mechanical and pharmacological effects. Detaching the nerve through a non-specific
effect of fluid under force may gradually lessen adhesions, increase blood flow and remobilise
the nerve for neuroregeneration. However, understanding the better effects of glucose as an
injectate for hydrodissection requires a deeper knowledge of its pharmacological
mechanism.'62° Several studies have postulated that glucose increase through a possible
sensorineural mechanism, stabilises neuronal activity or reduces neurogenic inflammation,
therefore alleviating neuropathic pain. When the nerve is in a hypoglycaemia environment,
histopathological changes occur in peripheral nerves, accompanied with the activation of
nociceptive C-fibers and enhanced noxious signal transduction.?1-22
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Figure 2: Perineural injection into sensitised peptidergic nerve — the injections are believed to
restore the normal function of the TRPV1 receptor on sensory neurones in the pain pathway.
These nerves then assist to repair the tissue they innervate.?
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Furthermore, perineural injection therapy is an outpatient technique that takes only a few
minutes to finish and does not require any incisions. The recovery time is relatively short, with
most patients able to resume regular activities the next day (but the underlying disorders
causing nerve pain may preclude this). The therapy may be recommended to address pain
signals resulting from the following disorders:2*

Carpal tunnel syndrome and certain other occupational injuries
Plantar fasciitis

Various types of sports injuries, such as Achilles tendinopathy

Various types of overuse injuries, such as tennis elbow

Certain surgical injuries

Certain traumatic injuries

Fascial adhesions

Osteopathic arthritis

Chronic migraine

Certain other painful conditions of the muscles, tendons and ligaments

Although perineural injection therapy has wide variety of potential applications, not all patients
are suitable candidates. Any final treatment decisions should always be carefully discussed
with a board-certified, licensed healthcare professional.?*

EVIDENCE SUMMARY

The systematic review was conducted. A total of 283 titles were retrieved through the Ovid
interface: Ovid MEDLINE® All <1946 to 27 November 2024>, PubMed and United States of
Food and Administration. Google was used to search for additional web-based materials and
information. There was no language limitation in the search and the last search was conducted
on 29" November 2024. There were eight randomised controlled trials and three retrospective
studies were found to be relevant and included in this review. The studies were conducted in
South Korea, Taiwan, China, Mexico, Hawaii, Egypt and Turkey.

EFFECTIVENESS

Three studies enrolled patients with carpal tunnel syndrome, four studies on lower limbs and
four studies on other neuropathic pain sites. The findings are summarised in Table 3.

a. Carpal tunnel syndrome

Lin MT et al. (2021) conducted a randomised controlled trial to investigate the effect of
different injection volumes on ultrasonographic parameters and correlation to clinical
outcomes under perineural 5.0% dextrose injection from June 2018 to December 2019. Forty-
five patients (aged 20 to 80 years old) from National Taiwan University Hospital were randomly
assigned to receive either 1 mL (n=14), 2 mL (n=14) and 4 mL (n=17) of 5.0% dextrose water,
corresponding to ultrasound-guided perineural injection therapy. Patients who had been
diagnosed with idiopathic carpal tunnel syndrome and fulfilled the electrophysiological criteria
and clinical trial were included. They might take paracetamol after the injection, but they were
not permitted to take neuropathic painkillers or non-steroidal anti-inflammatory medication.
Any extra night splints, occupational therapy or physical therapy were not provided.? 'eve!!

In terms of ultrasonography outcomes within groups, cross-sectional area (CSA) of median
nerve in the 2 mL group (p=0.005) and the 4 mL group (p=0.015) substantially declined from
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baseline data at all follow-up time-points (1-, 4-, 12- and 24-week). After the post-hoc analysis,
the 4 mL group showed significant improvements in mobility at 1-, 4- and 12-week (p<0.05),
and also in elastography at 24-week (p=0.042) as compared to baseline. Additionally, clinical
outcomes showed a substantial improvement in visual analogue scale (VAS) and Boston
Carpal Tunnel Syndrome Questionnaire (BCTQ); the score consists of eight questions on the
functional status scale and 11 questions on the symptom severity scale. On a scale of one to
five, higher numbers indicated more severe conditions and the inability to carry out certain
tasks) across all time points in all three groups. By comparing between groups at the first week
after injection, the 4 mL group's mean change improved more than the other groups in VAS
(p=0.023), BCTQ (p=0.002) and mobility (4 mL: 0.35[0.58], 2 mL: -0.12 [0.56], and 1 mL: 0.01
[0.39], p=0.04), and represented significant clinical improvement at fourth weeks after injection
from baseline. According to the results, perineural injection treatment with a larger volume of
5.0% dextrose may temporarily increase median nerve mobility.:'evel!

Another randomised controlled trial was conducted in China, by Shen YP et al. (2019) to
compare the 6-month outcome of perineural injection with 3 mL platelet rich-plasma (n=26) or
5.0% dextrose (n=26) in patients with moderate carpal tunnel syndrome from February 2016
to July 2017. The study included patients aged 20 to 80 years old with unilateral moderate
carpal tunnel syndrome, with the presence of these symptoms for a minimum of three months;
a) paresthesia/ dysesthesia with awkward weakness of the hand aggravated by rhythmic
activity of the wrist or during sleep, with symptom relief after hand shaking or postural
modification, b) impaired sensation in the territory of the hand innervated by the median nerve,
c¢) reduced strength with wasting of the thenar muscles and d) positive Phalen’s test + Tinel’s
sign. Both groups received 3-cc perineural injection under ultrasound-guidance that was
conducted by a 5-year experienced physician in the respective treatment.26: 'eve!!

The findings reported that, there were significant improvements in both groups in symptom
severity scale, functional status scale and CSA, at each follow-up time-point (1-, 3- and 6-
month) when compared to baseline (p<0.05). The functional status scale at three months
(p=0.044), distal motor latency at six months (p=0.028) and CSA of the median nerve at three
and six months post-injection (p=0.010 and 0.018, respectively) all showed significantly
greater improvements in the platelet-rich plasma group compared to the dextrose group.5 'eve!
|

Wu YT et al. (2017) in another randomised controlled trial assessed the 6-month
effectiveness of ultrasound-guided perineural injection therapy using 5.0% dextrose in patients
with mild-to-moderate carpal tunnel syndrome, in a single medical centre in Taiwan. Forty-
nine patients (aged 58.47+2.33 in dextrose group, 58.10+£1.93 in control group) who were
diagnosed with mild-to-moderate carpal tunnel syndrome on the basis of an
electrophysiological analysis, and who had onset symptoms that had persisted for at least six
months, were randomly assigned. Both groups had one session of ultrasound-guided
perineural injection therapy; the dextrose patient group (n; treated wrist=30) received 5-cc of
5.0% dextrose water, and the other 30 treated wrists received 5-cc of normal saline.2” leve!!

Compared with the scores of the control group, the study showed significant improvements
in:27, level |

e The VAS (see Figure 3a) at 1-month (p=0.001), 3-month (p=0.02) and 6-month
(p<0.001).

o The BCTQ severity scores (see Figure 3b) at 1-month (p=0.02), 3-month (p=0.01) and
6-month (p<0.001).

e The BCTQ function scores (see Figure 3c) at 1-month, 3-month and 6-month
(p<0.001).
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Figure 3: a) Mean change at baseline and post-injection in VAS results in both groups (mean
+ standard error), b) mean difference at baseline and post-injection in BCTQ severity scores
and c) BCTQ functionality scores in both groups (mean + standard error).27 level!
*p<0.05; **p<0.01; ***p<.001; an independent t-test was used. D5W=5% dextrose; M=month;
VAS=visual analog scale, BCTQ=Boston Carpal Tunnel Syndrome Questionnaire

b. Lower limbs

In a randomised controlled trial that was conducted by Fu Y et al. (2024) in China, the
study aimed to compare the efficacy of intra-articular prolotherapy combined with peri-articular
perineural injection in the management of knee osteoarthritis. This double-blind clinical trial
involved 60 patients with these inclusion criterias: aged 48 to 80 years old, knee osteoarthirtis
diagnosis, Kellgern—Lawrence grading scale grades two and three, and knee joint stiffness,
discomfort and crepitation that has persisted for at least three months. Under ultrasound
supervision, all patients were split into three groups and given either intra-articular
prolotherapy (n=20; 8 mL of 20.0% dextrose), peri-articular perineural injection (n=20; 2 mL of
5.0% dextrose) or combination of both treatments (n=20).28 evel!

Following two weeks of therapy, the VAS and Western Ontario McMaster University
Osteoarthritis Index (WOMAC; to evaluate knee function) scores of the peri-articular
perineural injection and combination therapies groups were significantly lower than intra-
articular prolotherapy group (p<0.05). However, eight weeks after therapy showed only the
combination therapies group demonstrated significantly lower VAS and WOMAC, and higher
pressure pain threshold as compared to other two therapies (p<0.05), see Figure 4.
Additionally, the study revealed that the combined therapies improved knee joint function and
discomfort more than one therapy alone. As compared to intra-articular prolotherapy, peri-
articular perineural injection would have a faster analgesic impact and superior early
effectiveness. This might have related to the different mechanisms between two therapies. %
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Figure 4: The results of the three groups at 2-, 4- and 8-week after therapies. a) The VAS
scores, b) the WOMAC scores and c) the pressure pain threshold scores.?8 'eve!!
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Another randomised controlled trial that involved lower limbs was carried out by Garcia-
Triana SA et al. (2020) in Mexico from January 2017 to May 2018. The study evaluated the
efficacy of perineural injection therapy of 0.5 to 1 mL 5.0% dextrose, combined with home
physical therapy program (n=25; 49 knees) in patients with a diagnosis of chondromalacia
patella compared with a control group receiving physical therapy only (n=25; 50 knees). Men
and women (aged 25 to 70) who had been clinically and radiographically diagnosed with grade
Il or Il chondromalacia patella, with or without gonarthrosis, met the inclusion criteria.*s 'eve!!

The outcomes of the between-group analysis are demonstrated in Table 1. As shown in the
red boxes, some variables in both groups had substantial changes after the therapies. Figure
5 shows the mean between-group difference comparison following treatment. s 'evel!

Table 1: Between-group comparison of WOMAC, VAS, and flexion and extension movements
before and after treatment with physical therapy with or without perineural injection
treatment. 1 fevel!

PIT + PT group (n=25) PT group (n=23) p-Value afrer
treatment in
Before After Change Before After Change study and
treatment treatment score treatment treatment score control groups
WOMAC pain 112+29 38+22 T3E35 9.6+3.3 63129 32429 <0.010
WOMAC stiflness 42+1.8 1.1+15 3+1.69 43+13 27 1R 16+15 <0010
WOMAC functional 369499 13.7+83 2324107 325+83 21.31x95 11.1+£8.9 <0.010
capacity
WOMAC total S51+£13.8 17.8£10.8 33.1£156 463119 296+12.1 167+12.7 <0.001
VAS pain scorc 75+16 231+14 52132 20+14 45+16 25+198 <0001
Right side flexion 1134099 1155+92 2124351 1116x11.1 1135206 1.92+3.17 0457
Left side flexion 1133284 116593 320+466 1122114 1148193 2.52+3.53 0.520
Right side extension —0.60+1.6 —0.12+£06 048+141 —1.16£296 —040+2 Jatz2.33 0.506
Left side extension 06016 —0.12£06 048+141 0.68%1.6 00 —0.68+1.62 0322

Flexion and extension angles were measured in degrees.
PIT, perineural injection treatment; VAS, visual analog scale; WOMAC Index, Western Ontario and
McMaster Osteoarthritis Index
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Figure 5: The WOMAC Index and VAS score comparisons between groups.' 'eve!!

Alyan 1l et al. (2018) in another randomised controlled trial was conducted in Egypt,
compared the benefit of perineural injection therapy with 5.0% dextrose and low level laser
therapy on pain modulation in patients suffering from chronic knee osteoarthritis. One hundred
patients (aged 40 to 70 years) who dissatisfied with previous attempts at conservative
treatment including non-steroidal anti-inflammatory drugs were randomly assigned (1:1) from
November 2016 to December 2017. The treatment group received 0.5 mL of 5.0% dextrose
in sterile water, meanwhile treatment provided for another group included low level laser
therapy on eight points, with a dose of an energy of 6 Joule per point for 60 seconds, with a
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total dose of 48 Joule in each session. At the end of therapy, the VAS and WOMAC scores
significantly improved (p<0.001, p<0.0001) representing in the perineural injection therapy
group, compared to group receiving low level laser therapy.2 'evel!

A retrospective study was conducted by Guzel | et al. (2021) in Turkey, to evaluate the
effectiveness of perineural injection therapy in the management of chronic post-surgical pain
after total knee arthroplasty. Sixty patients (aged 40 to 90 years old) who underwent total knee
arthroplasty for knee osteoarthritis between January 2017 and July 2018 were included in this
study. Thirty-one patients received three rounds of perineural injection therapy (3 mL of 5.0%
dextrose) in addition to standard post-operative total knee arthroplasty protocol, which
included oral and intravenous analgesics, and rehabilitation programs (experimental group).
In contrast, a similar age- and gender-matched group of 29 patients received standard post-
operative protocol, which included oral and intravenous analgesics, and rehabilitation
programs (control group). Following 21 days of surgeries, anti-inflammatory drugs were
prohibited except for acetaminophen, which could be used a maximum four times a day at 500
mg when the pain became unbearable.®

Significant improvements (p<0.001) were observed in both groups regarding on WOMAC and
VAS scores across all repeated measurements. In every follow-up period (1-, 3- and 6-month),
the scores in the experimental group were significantly higher than the control group
(p<0.001). The study revealed that the perineural injection therapy group improved pain and
functional scores better than those in the control treatment group.®

c. Other neuropathic pain sites

Chen LC et al. (2020) conducted a randomised controlled trial to assess the effects of
perineural corticosteroid and 5.0% dextrose water injections in patients with ulnar neuropathy
at the elbow, from March 2017 to October 2019 in Taiwan. Thirty-six patients (aged 20 to 80
years) with diagnosis of mild to moderate ulnar neuropathy, clinically confirmed through
electrophysiological study were randomly assigned to dextrose group (n=18; 5 mL of 5.0%
dextrose) and steroid group (n=18; 3 mL of triamcinolone acetonide 10 mg/mL, plus with 2 mL
of normal saline). From two weeks before to participation until the end of the follow-up period,
all additional conservative treatments such as physical therapy, analgesic medicine, local
injection and acupuncture, were prohibited. Acetaminophen (500 mg, up to four days) was the
only medication used as a rescue medicine when required.3% 'eve!!

Most measures including VAS and CSA showed significant improvements in both groups at
each follow-up time-point (1-, 3-, 4- and 6-month) compared to baseline (p<0.05). However,
the difference between groups showed no significant result even though the dextrose group
demonstrated larger reductions in symptoms severity and CSA from the third month to the end
of follow-up.3% 'evel!

The short-term analgesic effects of 5.0% dextrose injection and saline for non-surgical chronic
low back pain were assessed by Maniquis-Smigel G et al. (2017) in a randomised
controlled trial from February to November 2013. Inclusion criteria included the 19 to 75
years old patients living in Hawaii, contemporaneous involvement in a patient trial of a vertical
tiny needle caudal epidural injection method, and six months or more of self-reported
moderate-to-severe chronic low back pain, including below the iliac crest as determined by
self-reported scores. Nineteen patients received 10 mL of 5.0% dextrose and sixteen received
10 mL of normal saline injections into the caudal epidural region. The patients were treated in
a prone posture without an abdominal bolster or reverse Trendelenburg. The injection site was
sterilised with 2.3% chlorhexidine gluconate and 24.0% isopropyl alcohol. A 25 gauge 3.8 cm
needle was used with an entrance point at or below the sacral cornua to inject in the caudal
epidural space. Patients received no post-injection analgesics and could continue taking their
current medications during the 2-week study period.3? 'eve!!
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The dextrose group outperformed the saline periods, with the exception of two weeks as
shown in Figure 6. There were significant differences in scores after 15 minutes (4.4+107 vs.
2.4+2.8; p=0.015), two hours (4.6£1.9 vs. 1.8+2.8; p=0.001), four hours (4.6+2.0 vs. 1.4+2.3;
p<0.001) and 48 hours (3.0+£2.3 vs. 1.0+2.1; p=0.012). The dextrose group had a greater rate
of experiencing more than 50.0% reduction in pain after four hours (16/19; 84.0%) compared
to saline group (3/16; 19.0%; p<0.001).32 level
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Figure 6: Change in zero to 10 numerical rating scale pain scores over two weeks (+standard
error). The rating scale pain is scored on a range of zero to 10 points, with 10 anchored by
“worst pain imaginable” and zero by “no pain”. Non-overlapping confidence intervals indicate
significance of change in dextrose scores compared with change in score of the saline
(p<0.05) group.32 evel!

In a retrospective study that was conducted in Pusan National University Hospital, South
Korea, Kim H et al. (2024) compared the effects of perineural injection therapy with dextrose
or lidocaine on neuropathic pain. Data were taken from a pain clinic database from August
2019 to December 2022, with aged 40 to 72 years old. No personal information was included.
The study included patients with postherpetic neuralgia (PHN, n=26), trigeminal neuralgia (TN,
n=18), complex regional pain syndrome (CRPS, n=28) or peripheral neuropathy (PN, n=40)
who had undergone perineural injection therapy with buffered 0.5 to 3 mL of 5.0% dextrose
(dextrose group, n=89) or 0.5% lidocaine (lidocaine group, n=23) for pain control. Due to the
small number of patients in the lidocaine group, statistical analysis was not possible. Hence
the trend was only noticed for each disease. Data on pain score, side effects and satisfaction
rating (excellent, good, fair or bad) were obtained one week after each therapy and two weeks
after the last therapy.t

The results reported that, the numerical rating scale pain score decreased significantly in
dextrose group only as compared to baseline, in patients with PHN (-27.4+8.6% to -
38.618.2%; p<0.01), TN (5.94+0.6 to 3.7+0.7; p<0.05) and PN (5.7+0.4 to 3.8+0.3; p<0.01).
Additionally, Figure 7 illustrated the satisfaction improvement in both intervention groups of
patients with PHN, TN, CRPS and PN. The study revealed that perineural injection therapy
with dextrose decreased pain in PHN, TN and PN, but not in CRPS.!
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Figure 7: The changes of satisfaction after perineural injection therapy with buffered 5.0%
dextrose or 0.5% lidocaine. (A) Post-herpetic neuralgia, (B) trigeminal neuralgia, (C) complex
regional pain syndrome, (D) peripheral neuropathy.!

P1: one week after the first therapy. P2: one week after the second therapy, P3: one week after the
third therapy, P4: one week after the fourth therapy. Follow-up: two weeks after the fourth therapy.
*p<0.05, fp<0.01 vs. the satisfaction after the first therapy in dextrose group.

Uslu EY (2024) in a retrospective study conducted ultrasound-guided steroid injections on
16 patients and dextrose injections on 17 patients with the diagnosis of superior cluneal nerve
(cause of low back pain) neuropathy at Elazig Fethi Sekin City Hospital Polyclinics, Turkey,
between September 2023 and March 2024. The study comprised patients aged 18 to 60 who
had a positive diagnostic injection test and experienced pain that did not respond to oral
medications. The steroid injection group received 2.63 mg betamethasone sodium phosphate
plus 5 mg betamethasone dipropionate, whereas the dextrose group received 5-cc of 5.0%
dextrose injection. Patients were advised to perform superior cluneal nerve shift, posture and
pelvic tilt exercises following the injection. The study found that, dextrose injection
outperformed steroid injections in VAS and Rolland-Morris Disability Questionnaire (RMDQ;
to assess self-rated physical disability caused by low back pain. For a total score ranging from
zero to 24; higher scores represent higher levels of pain-related disability) at one week after
therapies (see Table 2).33

Table 2: Comparison of VAS and RMDQ scores before and one week after the procedure in
the dextrose and steroid groups.®

Parameter Dextrose Group (n=17) Steroid Group (n=16) P

Preprocedure VAS (meantSD) 5.81+£0.98 6.13£0.957 0.278
1st week VAS (meant+SD) 1.63+£1.08 2.50+0.516 0.016
Preprocedure RMDQ (meantSD) 13.31£1.82 13,38+1.147 0.378
1st week RMDQ (mean+SD) 4.31z1.62 5,81£1.328 0.009
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Table 3: The effectiveness of perineural 5.0%

neuropathic pain.

dextrose injection therapy for

Patient Follow
Study - up
characteristic .
duration
Carpal tunnel syndrome
Lin MT et al. N=45 1,4,12
2021 20 to 80 years and 24
RCT weeks
Taiwan®
Shen YP et al. N=52 1,3 and 6
2019 20 to 80 years months
RCT
China®
Wu YT et al. N=49; 60 1,3 and 6
2017 wrists months
RCT 58.47+2.33 in
Taiwan?’ dextrose
group,
58.10+1.93 in
control group
Lower limbs
FuY etal. N=60 2,4and 8
2024 48 to 80 years weeks
RCT Knee
China?® osteoarthritis
Garcia-Triana SA  N=50; 99 6 months
etal. knees
2020 25to 70 years
RCT Chondro-
Mexico'® malacia patella
Alyan Il et al. N=100
2018 40 to 70 years
RCT Chronic knee
Egypt?® osteoarthritis
Guzel | et al. N=60 1,3 and 6
2021 40 to 90 years months
Retrospective Total knee
Turkey®° arthroplasty

Intervention

Treatment

N=17
4mL 5.0%
dextrose

N=26
3 mL 5.0%
dextrose

N=30 wrists
5mL 5.0%
dextrose

N=20
2 mL 5.0%
dextrose

N=25; 49
knees

0.5to 1 mL
5.0% dextrose
+home
physical
therapy

N=50
0.5 mL 5.0%
dextrose

N=31

3mL 5.0%
dextrose +
standard post-
operative care

Control

N=14 (1 mL)
and n=14 (2
mL) 5.0%
dextrose

N=26
3 mL platelet
rich-plasma

N=30 wrists
5 mL normal
saline

N=20
Prolotherapy;
8 mL 20.0
dextrose

N=20

5.0%
dextrose +
prolotherapy

N=25; 50
knees
Home
physical
therapy

N=50
Low level
laser therapy

N=29
Standard
post-
operative
care

Findings

From baseline

. 4 mL group showed significant improvements in
mobility at 1-, 4- and 12-week (p<0.05), and in
elastography at 24-week (p=0.042).

Within group

. CSA of median nerve in the 2 mL group
(p=0.005) and the 4 mL group (p=0.015)
substantially declined at all follow-up time-
points.

Between-groups (as compared to control)

. At 1-week after injection, the 4 mL group's
mean change improved more than the other
groups in VAS (p=0.023), BCTQ (p=0.002) and
mobility (4 mL: 0.35 [0.58], 2 mL: -0.12 [0.56],
and 1 mL: 0.01 [0.39], p=0.04).

From baseline

. Significant improvements in both groups in
symptom severity scale, functional status scale
and CSA, at each follow-up time-point (p<0.05).

Between-groups

. Platelet rich-plasma outperformed dextrose in
functional status scale at 3 months (p=0.044),
distal motor latency at 6 months (p=0.028) and
CSA of the median nerve at 3 (p=0.001) and 6
months (p=0.018).

Between-groups (as compared to control)

. Significantimprovements in the VAS at 1-month
(p=0.001), 3-month (p=0.02) and 6-month
(p<0.001).

. Significant improvements in the BCTQ severity
scores at 1-month (p=0.02), 3-month (p=0.01)
and 6-month (p<0.001).

. Significant improvements in the BCTQ function
scores at each follow-up time-point (p<0.001).

Between-groups

. After 2 weeks, the VAS and WOMAC scores of
the dextrose group and combination groups
were significantly lower than prolotherapy
group (p<0.05).

. After 8 weeks, only the combination group
demonstrated significantly lower VAS and
WOMAC, and higher pressure pain threshold
as compared to other two groups (p<0.05).

Between-groups

. The treatment group outperformed the control
group in WOMAC (p<0.001) and VAS (p<0.001)
after interventions.

Between-groups

e  The VAS (p<0.001) and WOMAC (p<0.0001)
scores significantly improved in the dextrose
group.

Within group

. Significant improvements (p<0.001) were
observed in both groups regarding on WOMAC
and VAS scores.

Between-groups

. The treatment group were significantly higher
than the control group (p<0.001) at at each
follow-up time-point.
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Other neuropathic pain sites

Chen LC et al. N=36 1,3,4 N=18 N=18 From baseline
2020 20 to 80 years and 6 5mL 5.0% 3mL . VAS and CSA  showed significant
RCT Ulnar months dextrose triamcinolone improvements in both groups at each follow-up
Taiwan®! neuropathy acetonide 10 time-point (p<0.05).
mg/mL + 2
mL normal
saline
Maniquis-Smigel N=35 15 N=19 N=16 Between-groups
Getal 19 to 75 years minutes, 10 mL 5.0% 10 mL . The dextrose group had a greater rate of
2017 Chronic low 2,4,48 dextrose normal saline experiencing more than 50.0% reduction in pain
RCT back pain hours and after 4 hours (16/19; 84.0%) compared to saline
Hawaii®? 2 weeks group (3/16; 19.0%; p<0.001).
Kim H et al. N=112 2 weeks N=89 N=23 From baseline
2024 40 to 72 years 0.5to 3 mL 0.5to 3 mL . The numerical rating scale pain score
Retrospective Neuropathic 5.0% dextrose  0.5% decreased significantly in dextrose group in
South Korea' pain (PHN=26, lidocaine patients with PHN (p<0.01), TN (p<0.05) and
TN=18, PN (p<0.01), but not in CRPS.
CRPS=28,
PN=40)
Uslu EY N=33 1 week N=16 N=17 Between-groups
2024 18 to 60 years 5mL 5.0% 2.63 mg . After 1 week, the dextrose group outperformed
Retrospective Superior dextrose betamethaso steroid group in VAS (p=0.016) and RMDQ
Turkey® cluneal nerve ne sodium (p=0.009).
neuropathy phosphate +
5mg
betamethaso

ne
dipropionate

RCT, randomised controlled trial; VAS, visual analogue scale; Boston Carpal Tunnel Syndrome Questionnaire; CSA, cross-sectional area; WOMAC,
Western Ontario McMaster University Osteoarthritis Index; PHN, postherpetic neuralgia; TN, trigeminal neuralgia; CRPS, complex regional pain
syndrome; PN, peripheral neuropathy; RMDQ, Rolland-Morris Disability Questionnaire

SAFETY

There were six studies reported on the safety of perineural 5.0% dextrose injection therapy in
treating neuropathic pain.

The safety assessment found that perineural 5.0% dextrose injection therapy was generally
safe and had a low frequency of minor adverse events. Overall, research found that during
the sessions nor the follow-up sessions, the therapy was linked to any additional conservative
therapies or medications,1:1526.27.28,31

COST-EFFECTIVENESS

There was no evidence retrieved on cost-effectiveness or other aspects of the economic
implication associated with perineural 5.0% dextrose injection therapy for neuropathic pain.

However, the cost per injection is aroun| I, Dccember 2024).34

CONCLUSION

There were moderate to high quality evidence showed that perineural 5.0% dextrose injection
therapy provides a safe, minimally invasive and effective in improving pain, nerve function and
patient-reported outcomes across various conditions, with benefits often exceeding those of
saline or corticosteroids. Combined therapies were shown to enhance efficacy for certain
conditions in neuropathic pain.
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