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ABSTRACT

Complex Regional Pain Syndrome (CRPS) is a chronic neuropathic condition marked by pain disproportionate to the
initial trauma, often accompanied by hyperalgesia, allodynia, and autonomic dysfunction. It commonly follows
surgery, trauma, or nerve injury. This case report highlights the use of ultrasound-guided hydrodissection with
dextrose prolotherapy as a minimally invasive approach to managing CRPS secondary to nerve injury.

A 27-year-old male presented with persistent pain, paresthesia, hypersensitivity, and intermittent shock-like
sensations from the left index finger radiating to the upper back, occurring after surgical wire removal for a finger
fracture. Clinical and ultrasound findings supported the diagnosis of CRPS type Il (causalgia) due to nerve injury. The
patient was treated with ultrasound-guided perineural hydrodissection using 5% dextrose to reduce nerve adhesion
and irritation. Pain was assessed using the Numeric Rating Scale (NRS) at baseline, one week post-procedure,
monthly for 12 months, and at a 21-month follow-up. The patient demonstrated sustained improvement in pain and
sensory function without complications.

This case illustrates the potential of ultrasound-guided dextrose hydrodissection as a safe and effective treatment
for CRPS caused by nerve injury. Larger studies are warranted to validate its efficacy and elucidate underlying
mechanisms.

Abbreviations: CRPS: Complex Regional Pain Syndrome, IPM: Interventional Pain Medicine, NRS: Numeric Rating
Scale, ORIF: Open Reduction and Internal Fixation, NSAIDs: Nonsteroidal Anti-Inflammatory Drugs
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1. INTRODUCTION atrophy". CRPS is classified into two types: CRPS-I and

CRPS-II. Their differences lie in the presence of definite
Complex Regional Pain Syndrome (CRPS) is a chronic ~ nerve damage. CRPS type | develops in the absence of
neurological condition that causes debilitating pain, and ~ definite damage to the nerve, whereas CRPS type Il
a common indicator is allodynia and hyperalgesia in the ~ occurs only when there is confirmed neuropathy.*
extremities. It may also involve dystrophic changes, such
as pale, cold skin. In the past, this syndrome has been
referred to as ‘'reflex sympathetic dystrophy",
"causalgia", "algoneurodystrophy”, and "Sudeck

The prevalence of CRPS ranges from 6.28 to 26.2 per
100,000 person-years. Its common indicators include
chronic pain, pain hypersensitivity, and/or allodynia
accompanied by edema or changes in sudomotor
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activity, typically affecting the distal extremities.’ A set
of signs and symptoms referred to as the Budapest
criteria has been developed; however, accurate diagnosis
of CRPS remains a challenge due to various knowledge
gaps regarding the pathophysiology of CRPS.
Neuropathic inflammation, particularly the activation of
peripheral C-fiber nociceptors and the autonomic
nervous system, has been shown to be pivotal in the
development of CRPS.! However, the exact etiology of
the condition likely lies in different interactions between
several mechanisms, such as central sensitization and
neuroplastic alterations.3

Injuries occurring in the extremities, such as fractures,
dislocations, past surgical interventions, and carpal
tunnel syndrome, are the most common triggers for
CRPS. Ina 2018 study cited by Taylor et al., it was found
that of 1043 patients diagnosed with CRPS, 441 (42%)
were caused by fractures, 214 (21%) by blunt traumatic
injuries excluding fractures, 124 (12%) by prior surgical
history, 69 (7%) by carpal tunnel syndrome, 47 (5%) by
sharp traumas, and 77 (7%) cases had no clear triggering
event.! CRPS symptoms show varying progression over
time, making early initiation of therapy crucial for
patient prognosis. The goals are to reduce pain, restore
limb functionality, and improve quality of life. This will
involve a multifaceted plan incorporating patient-
centered education, therapy (physical and occupational),
psychiatry, pain medicine specialists, as well as surgical
and pharmacological solutions.*>

The most used treatment for CRPS is sympathetic
blockade, mainly due to its minimally invasive nature.
Despite its popularity, there is limited evidence
regarding its short-term and long-term analgesic effects.*
In a 2019 study of 255 out of 318 patients diagnosed with
CRPS (80%), 155 experienced over 50% pain reduction.
Most of the patients (71%) reported pain reduction for
1-4 weeks, while 14% experienced pain reduction for
more than a month. Data from this study showed clinical
significance and acted as pioneering evidence for the use
of sympathetic blockade in the treatment of CRPS.*5

This case report presents a novel management approach
using ultrasound-guided interventional pain medicine
(IPM) with hydrodissection and dextrose prolotherapy,
which yielded satisfactory outcomes in a 27-year-old
male patient with CRPS due to a nerve injury in the left
index finger.

2. CASE REPORT

A 27-year-old male patient reported nine months of
hypersensitivity in his left index finger, triggered by
touch and causing electric shock-like pain radiating to
his shoulder. Additional symptoms included nighttime
numbness, tingling, dizziness, and cold, pale skin. He
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had undergone open reduction and internal fixation
(ORIF) with wire placement for a work-related finger
fracture 1.5 years prior, followed by wire removal
surgery nine months ago—after which his symptoms
began immediately. Activities such as push-ups and
sensory exercises exacerbated the pain. During
fieldwork, he experienced intense pain when holding
tools, often resulting in tools falling out of his grasp.
These occurrences posed safety risks, resulting in his
reassignment from field duties to an office role. Despite
treatment with amitriptyline and gabapentin prescribed
by his occupational physician, his symptoms persisted,
interfering with sleep and daily activities. He also
reported dizziness as a side effect of gabapentin.

Figure 1: Ultrasound examination of the left index
finger showing fibrotic tissue without
neovascularization, consistent with nerve injury.

The patient was in a generally good condition, fully
conscious, with normal vital signs and body mass index.
Physical examination showed normal wrist movement
and no neurological deficits, except for increased pain
sensitivity (hyperalgesia) at the tip of the left index

Table 1: Sensory function was assessed using
light touch and pinprick testing

Motor Function

Spinal Sensory Function

Level (R/L) (R/L)
C5 10/10 5/5
C6 10/8 5/5
c7 10/8 5/5
C8 10/8 5/4
T1 10/8 5/4

Sensory function scored on a scale from 0 to 10 (normal =
10). Motor strength was graded on a scale from 0 to 5
(normal = 5). The examination revealed localized
hyperalgesia at the tip of the left index finger, with otherwise
normal motor function in most muscle groups.
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Presentation
(Before IPM)
NRS 10/10
Impaired
sensory
1,5 years function
prior Tingling
presentati sensation
on
Hyperalgesia
Wire
surgery for Pale & cold
index index finger
finger Sleep
fracture disturbance

9 months prior Right after
presentation IPM
Wire removal surgery NRS 0/10
Symptoms of CRPS Improvement
began to appear (sharp of sensory
pain, tingling) function
Prescribed gabapentin Tingling
by occupational doctor sensation still
on site > dizziness as remained
side effect Tapered off
Moved from a field gabapentin

position to an office role

1 week after IPM

Decreased

tingling sensation 12 months
Improved after IPM
vascularity No more
Dizziness symptoms
improved No more

Sleep quality impairment

improved of ADL & work

Still on office work Pain free

NRS 2/10

Full recovery of
sensory function

1 month after IPM 21 months
Complete after IPM
resolution of Pain free
symptoms 8 more
NRS 0110 impairment
Normal sensory of ADL & work
function Pain free
No more tingling
Stopped
gabapentin
= no more
dizziness

Return to field

Figure 2: Clinical progression of the patient following ultrasound-guided hydrodissection with 5% dextrose.
Pain intensity, sensory symptoms, and functional improvement were monitored at baseline, 1 week, 1 month,
12 months, and 21 months post-procedure, showing sustained resolution of symptoms.

finger. Sensory and motor tests are summarized in Table
1. Ultrasound examination of the finger revealed fibrotic
tissue without neovascularization, consistent with a
nerve injury (Figure 1).

This patient fulfilled all the Budapest criteria for CRPS
type 1l caused by nerve injury. He had persistent,
excessive pain for nine months following wire removal
after ORIF, described as electric shock-like pain
radiating to the shoulder. Furthermore, the patient
exhibited symptoms across all categories: sensory (touch
hypersensitivity,  hyperalgesia, and  allodynia),
vasomotor (cold, pale skin), and motor/trophic
(functional impairment affecting daily activities and
work duties). Alternative diagnoses did not adequately
account for his symptoms. The case was classified as
CRPS type Il due to a documented nerve injury related
to the wire removal surgery, with symptoms emerging
after a known insult.

We proceeded with a left median nerve block followed
by hydrodissection. Pain was reassessed using the
Numeric Rating Scale (NRS). The patient underwent
ultrasound-guided interventional pain management
(IPM), starting with a left median nerve block using 2 cc
of 1% lidocaine, followed by hydrodissection with 2 cc
of 5% dextrose. After the procedure, his pain score
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dropped to 0/10, and the affected finger was no longer
pale or cold. The patient was then prescribed
acetaminophen-tramadol every 12 hours and
amitriptyline for one week. Additionally, gabapentin
was tapered from 300 mg to 100 mg every 8 hours. He
was advised to maintain a pain diary and to return for a
follow-up in one week.

At the one-week follow-up, the tingling had decreased
by 75% and was limited to the wrist. Furthermore, the
finger appeared warm with improved vascularity.
Dizziness had resolved, object handling had improved,
and sleep quality had improved. The patient was given a
new prescription of acetaminophen-tramadol every 24
hours for one week, while amitriptyline was
discontinued, and gabapentin was further tapered to 100
mg once daily. He remained in an office-based work
role.

By one month, all symptoms had resolved. The patient
resumed fieldwork and continued mecobalamin 500 mcg
twice daily for six months. Gabapentin was
discontinued, and dizziness did not recur. At the 12- and
21-month follow-ups, he remained symptom-free and
was able to perform work, daily activities, and sports
without disruptions. The clinical progress of the patient
is summarized in Figure 2 and Table 2.
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Table 2: Clinical progression of the patient

Time points

C8, T1)

C5:10/10; C6: 0/8; C7: 0/8; C8: Yes
10/8; T1: 10/8

Before IPM 10/10

Sensory Function (C5, C6, C7,

the literature, indicating that
injury or trauma is the most
Tingling common cause of CRPS.
Sensation No precise test has been
developed for CRPS, which

makes diagnosis difficult. The

Right after 0/10

C5: 0/10; C6: 10/9; C7: 0/9; C8: Yes

Budapest Criteria were
developed and have now

IPM 10/9; T1: 10/9

become the standard for
1 week after 2/10 C5: 10/10, C6: 0/10, C7: 0/10, Yes diagnosing CRPS. These criteria
IPM C8: 10/10; T1: 10/10 maintain high sensitivity for
1 month after  0/10 C5: 10/10; C6: 10/10; C7: 10/10; No CRPS (0.99), but significantly
IPM C8: 10/10; T1: 10/10 improve the specificity of the
12 months 0/10 C5: 10/10; C6: 10/10: C7: 10/10;  No (')Aésép %9”0“;9 Ct”te”ta (I?‘t‘&
after IPM C8: 10/10; T1: 10/10 68). This patient met all the

Budapest criteria, with

3. DISCUSSION

CRPS is a neurological condition that causes debilitating
pain and often involves pain hypersensitivity
(hyperalgesia) and allodynia in the extremities. Injuries
in the extremities, such as fractures, sprains, surgical
history, and carpal tunnel syndrome, are the most
common triggers for CRPS.®> CRPS type Il can be
associated with identifiable nerve injuries. These injuries
disrupt normal nerve conduction due to trauma,
inadequate  surgical repair, or chronic fibro-
inflammatory processes. Such disruption can hinder the
reinnervation process, especially when scar tissue
obstructs nerve regeneration. Rather than representing a
malignant neoplasm, this condition reflects a non-
neoplastic, localized proliferation and dysregulation of
injured nerve fibers.*® In this study, we outline the
treatment of a 27-year-old male who presented to the
Bandung Pain Rehab Center with complaints of
hypersensitivity in the left index finger. The symptoms
worsened with touch, leading to a sensation of electric
shock extending to the left shoulder and numbness
(paresthesia).

In a study of over 33 million patients (2007-2011),
22,533 (0.07%) were diagnosed with CRPS. A 2018
study by Ott and Maihofner in Germany showed similar
trends, with CRPS being more common in women (71%)
than men (29%). The condition mostly affects the upper
limbs (70% of cases), and CRPS type | is more common
than type Il (88% vs. 12%). Distal injuries, such as
forearm fractures, are more likely to lead to CRPS than
proximal fractures. Additionally, musculoskeletal
conditions like rheumatoid arthritis, high-energy trauma,
and severe fractures increase the risk of developing
CRPS.® Our case presents a male patient with CRPS type
I1, contrasting epidemiological studies where CRPS type
| is typically more common, with a higher prevalence in
women. On the other hand, this case report aligns with
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continuing excessive pain to any triggering event. The
patient reported and displayed symptoms in three of four
categories: hyperesthesia, temperature asymmetry, skin
color changes, and motor dysfunction (tremor and
dystonia). To further quantify disease severity, the CRPS
Severity Score (CSS) was introduced in 2010. This score
includes 17 distinct symptoms, with each symptom
being assigned 1 point.5-®

Her et al., outline several treatments for CRPS, such as
“sympathetic plexus blocks, spinal cord stimulation
(SCS), dorsal root ganglion stimulation (DRG-S),
peripheral nerve stimulation (PNS), and intrathecal drug
delivery system (IDDS).”* CRPS management is
symptomatic and involves physical/occupational
therapy, psychological therapy, neuropathic pain
medications, anti-inflammatory drugs, and
interventional procedures. Physical and occupational
therapy are crucial in helping patients cope with pain-
related fears. Therapeutic modalities include massage,
electrotherapy, acupuncture, contrast baths,
biofeedback, and isometric strengthening exercises.
CRPS treatment plans are often a multilayered approach,
integrating a combination of physical rehabilitation with
occupational and psychological therapy.®*

Pharmacological therapy with nonsteroidal anti-
inflammatory drugs (NSAIDs) can provide anti-
inflammatory effects and reduce pain in CRPS,
particularly in the initial months. Gabapentin shows
evidence from randomized controlled trials (RCTS) in
reducing pain in CRPS patients. An RCT conducted in
2016 examined the effectiveness of amitriptyline and
gabapentin for CRPS | treatment and found that both
drugs were equally effective for lowering pain levels and
resulted in higher sleep quality.®*2

In our case, the patient with CRPS type Il experienced
difficult-to-manage symptoms in the left index finger,
despite having undergone treatment with NSAIDs,
gabapentin, and amitriptyline. Aside from the injury and
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a history of orthopedic surgery, the patient did not have
other risk factors for disease onset and persistence. The
patient was treated with an ultrasound-guided left
median nerve block with 2 mL of lidocaine 1%, followed
by hydrodissection with dextrose 5% 2 mL.
Pharmacological therapy involved mecobalamin every
12 hours. The patient showed positive outcomes, being
pain-free and recovering fully in terms of general
symptoms, sensory, motor, and reflex functions.
Additionally, the patient experienced improved sleep
quality and successfully returned to work without
experiencing any pain.

Ultrasound-guided hydrodissection is an emerging
interventional option in the management of CRPS type
Il associated with post-traumatic nerve injury. Unlike
prolotherapy, which primarily targets chronic soft tissue
injuries through regenerative pathways, hydrodissection
focuses on mechanically separating the nerve from
surrounding adhesions or fibrotic tissue to relieve
entrapment and reduce neuropathic pain. In a novel case
report, Smith et al. successfully treated a 64-year-old
woman with CRPS type Il due to median and ulnar nerve
injuries using ultrasound-guided hydrodissection.®® The
injectate consisted of 1% lidocaine, methylprednisolone,
and normal saline. The procedure resulted in complete
symptom relief lasting 3 to 12 weeks and was safely
repeated multiple times over three years. This is the first
reported use of ultrasound-guided hydrodissection as a
treatment for CRPS type Il due to compressive
neuropathies using steroids, demonstrating promising
results where conventional pharmacologic and
interventional therapies had failed.*®

In our study, we employed the hydrodissection technique
to manage CRPS caused by nerve injury, but unlike
previous studies, an injectate containing 5% dextrose
was used. Dextrose 5% can have both mechanical and
pharmacological effects. Mechanically, hydrodissection
creates fluid pressure that helps separate the nerve from
surrounding tissues, progressively reducing adhesions,
improving vascular supply, and restoring nerve mobility.
The pharmacological effects of dextrose are less clearly
defined, but may involve neural membrane stabilization,
modulation of glucose metabolism, and reduction of
neurogenic inflammation—factors that can contribute to
the alleviation of neuropathic pain.*® During the final
follow-up, 21 months after the interventional procedure,
the patient demonstrated full recovery: normal sensory
function, absence of tingling or allodynia, no limitations
in activities of daily living or work, and complete
resolution of pain.

4. CONCLUSION

CRPS is an intricate condition due to various
mechanisms coming into play. Despite advances in
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therapeutic strategies, no single intervention has proven
universally effective. This case report introduces a novel,
minimally invasive management approach using
ultrasound-guided interventional pain management
(IPM) with dextrose prolotherapy via hydrodissection
for a 27-year-old male with CRPS caused by nerve injury
affecting the left index finger. This innovative technique
led to a favorable outcome, including a complete pain-
free state, resolution of sensory, motor, and reflex
abnormalities, improved sleep quality, and a full return
to work without limitations. To our knowledge, this is
the first report demonstrating long-term remission of
CRPS symptoms using dextrose-based ultrasound-
guided nerve hydrodissection.
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