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palsy: A multimodal

rehabilitation approach
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ABSTRACT

Complex regional pain syndrome (CRPS) is a type of neuropathic pain that is
most commonly triggered by upper extremity injuries or surgery. The most
prevalent symptoms of this illness include pain, edoema, vasomotor changes,
stiffness, and impaired functioning. The origin of our patient's CRPS type II
was known, namely radial nerve palsy following multiple upper limb
fractures, as demonstrated by the investigatory findings of the x-rays, nerve
conduction velocity test, and Strength-duration curve. With the healing of the
fractures, the symptoms of CRPS worsened, as did joint stiffness. The
physiotherapy treatment plan was designed to alleviate symptoms and
manage the nerve palsy, with the primary goal of achieving pain-free
restricted motions in as much functional range as possible. The treatment
yielded impressive results on the outcome measures used to assess after a

month.

Keywords: Complex regional pain syndrome, radial nerve palsy, Reflex

sympathetic dystrophy, multiple fractures, physiotherapy management.

1. INTRODUCTION

Complex regional pain syndrome (CRPS) is a form of regional pain with an
unknown cause that usually develops after a small triggering event or trauma,
such as a fracture, sprain, or surgery. Reflex sympathetic dystrophy (RSD),
causalgia, algo dystrophy, and Sudeck's atrophy are all terms that have been
used to describe a set of disorders known as CRPS (Kurt et al., 2016). The exact
incidence of RSD is unknown, however, it is thought to be one case in every
two thousand accidents (Kemler et al., 2001). RSD is a syndrome that includes
pain that is out of proportion to the damage, vasomotor and trophic changes,
stiffness, and impaired function (Watson and Carlson, 1987).

This case study features a young male patient who was involved in a
terrible workplace accident that resulted in multiple fractures of his right

upper arm. Because the humerus shaft fracture was also accompanied by an
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indirect radial nerve injury. The limb was surgically repaired, but the nerve was missed. Radial nerve palsy results in discomfort,
swelling, and paralysis of the wrist and finger extensor muscles following fracture management (Phansopkar et al., 2020). The
illness was given the name CRPS type II since the symptoms might be associated with specific nerve damage (Stanton-Hicks, 2006).
This case report presents an integrated approach to physiotherapy for patients with CRPS after radial nerve palsy.

2. PATIENT INFORMATION

A 26-year-old man suffered an industrial crush injury 2.5 months ago while working near heavy machinery, resulting in segmental
fractures in the distal forearm bones and an oblique humerus fracture. The patient was transferred to a private hospital and treated
with ORIF Plating for the humerus, ORIF with Plating for the radius, and ORIF with nailing for the ulna fracture. After the sutures
were removed, the patient was released with no evidence of pus at the scar site. The patient developed pain, edema and stiffness in
the right upper limb within 2.5 months post-surgery and were unable to dorsiflex the right wrist. For further evaluation and
management, he was referred to our hospital. The clinical examination, x-rays, and nerve conduction tests, all led to the diagnosis of

radial nerve injury, post-fracture along with wrist drop and Sudeck’s osteodystrophy of the right upper limb.

Examination and Investigation

The patient described pain throughout the right upper limb that was aggravated by deep pressure and limb motions and eased by
resting position since the traumatic injury. Symptoms aggravated over the last few weeks. Patient-reported 9/10 on NPRS during
the limb movement and 5/10 on rest. On observation his right upper limb was in the following position: arm at the side of the body,
elbow extended with an increased carrying angle, wrist and finger in a mild flexion position (Figure 1). There was a surgical scar

mark evident over the mid-section of the arm, as well as the posterior portion of the elbow and the mid-section of the forearm.

Figure 1 Patient’s normal resting position of the hand and suture scar on the forearm

Diffuse oedema was seen on the dorsum of the right forearm, wrist, and hand. The suture line scars were healthy and non-
adhered when palpated. There was no deformity. Movement assessment revealed a full range of motion in the shoulder. The
affected ROM has been mentioned in table 2. The patient was unable to perform even slight active extension of the wrist and fingers
(signs of wrist drop) and also radial and ulnar deviations couldn’t be performed in isolation, they were accompanied by wrist
flexion. On manual muscle testing, the score of wrist and finger extensors was 1/5, 2/5 for supinator, 3/5 pronators, wrist, thumb,
and elbow flexors. On the patient-specific functional scale, the patient scored 3/10, and on the Michigan hand outcome
questionnaire patient score was as mentioned in the table 3. The investigation reports of x-ray (Figure 2), nerve conduction velocity
(NCV) (Figure 3), and strength-duration (S-D) (Figure-4) curve confirmed right radial nerve palsy and provided the status of

denervation.
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Figure 2 (a) Pre-op x-ray shows both bone fracture of three parts and midshaft fracture of the humerus (b) post-op x-ray: shows the
internal fixation of the fractures with plating and screws.
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Figure 3 Nerve conduction velocity reports revealed no electrical activity in the right radial nerve when stimulated at the upper
third of the forearm.

Figure 4 Strength duration curve of pre-post treatment for the extensor digitorum muscle supplied by posterior interosseous nerve
a continuation of the radial nerve.
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Therapeutic intervention

On the day of admission, the patient was examined, and therapy started shortly. The physiotherapy treatment was planned to

recover from both CRPS and radial nerve palsy. It was developed and conducted over four weeks, with the first two weeks focusing

on reducing CRPS symptoms mainly along with mild muscle stimulations. After the pain and swelling had subsided, the focus of

treatment shifted to palsy management, which included muscle facilitation, strengthening, and joint range of motion exercises.

Table 1 below summarises the entire treatment strategy, including goals, management approaches, and regimen.

Table 1 Physiotherapy treatment planned for the patient

Sr. Int ti Treat t
r Therapeutic Goals ntervention/ Treatmen Regimen Duration (in weeks)-
No. approach
Whenever the pain
Cold pack aggravat(.es, mostly after 154t week
the exercises for 5
1 To reduce pain and minutes
oedema
TENS ane a day applied in 1534 week
linear pattern.
current type-
Intermittent Galvanic; Intermittent Galvanic
Wavelength- stimulation:1st-3r4
Triangular; week
duration-30-30-30
EMS stimulati
shmuiation stimulation. After 3 Surged faradic
5 To facilitate the weeks the current was stimulation:3rd-4th
’ muscle education switched to surged week
faradic for muscle re-
education
As many times as
Visual Feedback
1sua' cedbac possible by the patient | 1s-4th week
exercises
throughout the day
assisted active exercises 10 reps x 3 times daily 1st-4%h week
To reduce the Paraffin wax bath Once-daily In the 3*¢ week only
3. isti.ffness in the wrist Stretches for wrist and 10 reps x 3 times daily. ond_gth week
joint and muscles finger flexors, extensors
Maitland Wrist . Grade 1 and II:1st-2th
e 2 or 3 glides per second
mobilization in 1 to 2 minutes. 1 Set week
Toi th (Dorsal, volar, radial and « twice dail ’ Grade III and IV: 3
4. fo rerease ; €Tange | ylnar glides) Y and 4™ week
movemen
o moveme Full Passive ROM Started with 5 reps but
exercises for elbow, gradually the reps were | 15-4" week
wrist, and fingerers increased.
. Functional hand
Toincrease the retraining using cla 20 reps of each 3 times
5. strength of the 5 Usme €Ay, P 2nd_4th week
. rubber bands, and daily.
muscles (Figure 5) . .
springs (figure 5)
dually reduced th
. Dynamic cock-up splint graduafly reduced the 15t-3rd week
To improve and wearing time
6. maintain the function Usage of the right Throughout the rehab
of hand positions Ergonomic advice upper limb in all and at the time of
possible ADLs discharge.
Abbreviations: TENS: Transcutaneous electrical nerve stimulation; EMS: Electrical muscle stimulation;
Reps: Repetitions; ROM: Range of motion; ADLs: Activities of daily living
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Figure 5 A & B depict the difficulty in making a fist, as well as hand gymnastic exercises performed with a sponge ball and springs.

Outcome measures

Once the patient demonstrated positive changes in the outcome measures at the time of post-treatment assessment, he was
discharged. The patient marked a 5/10 on the NPRS when moving the right upper limb and a 1/10 while resting at the time of post-
treatment evaluation. The wrist and finger extensors received a 2/5 on the manual muscle testing. The patient-specific functional
scale received 6 out of 10 ratings. The ROM on the goniometer has improved, as seen in Table 2. The improvement in the Domains
of the Michigan Hand Outcome Questionnaire demonstrates the success of the planned rehabilitation (Table 3). Figure 4 depicts the

graph illustrating the nerve recovery status.

Table 2 Range of motions- pre-and post-treatment for all the wrist motions

Joint active ROM Pre-treatment Post-treatment
Wrist flexion 0-40° 0-60°

Wrist extension Not able to perform | 0-30°

Radial deviation 0-5° 0-10°

Ulnar deviation 0-10° 0-25°

Forearm supination 0-10° 0-30°

Fingers extension (MCP) Not able to perform 0-10°

Thumb extension (CMC) Not able to perform 0-20°
Abbreviations: MCP: Metacarpophalangeal joint; CMC:
Carpometacarpal joint

Table 3 Domains of Michigan Hand Outcome Questionnaire and their pre and post-treatment values for the affected right

extremity.

Domain Pre-treatment values Post Treatment values
Overall hand function 11 20

Activities of daily living | 12 17

Pain 10 6

Aesthetics 9 12

Satisfaction 13 18

Work 17 11

3. DISCUSSION

The most common cause of CRPS in the upper extremity is trauma or surgery, although it can also arise as a result of a stroke, heart
disease, or spontaneously (Kurt et al., 2016). In this case, the patient was diagnosed with type II CRPS after sustaining radial nerve
damage as a result of multiple upper limb fractures. The radial nerve injury occurred two and a half months ago, however, therapy
was overlooked at the time, resulting in the nerve's delayed recovery. Aside from that, Wallerian degeneration and nerve
regeneration were predicted. As the fractures healed, the focus of treatment shifted to the resolution of the palsy and relief of CRPS
symptoms. Physiotherapy has shown considerable effects in the first week of treatment in recently diagnosed CRPS (Kemler et al.,

2001). The goal of our physiotherapy treatment was to achieve pain-free motions in as much functional range as possible.
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The treatment began with pain management using cold therapy and TENS, which are useful in this situation, as well as
massage, mobilization, and ROM exercises (Kurt et al., 2016). Following the reduction of pain and swelling, the treatment
concentrated on the rehabilitation of muscle movement. Early spontaneous recovery from radial nerve palsy occurred at a mean of
6 weeks (range 3-24 weeks), with full radial nerve palsy recovery occurring at a mean of 17 weeks (range 3-70 weeks) post-injury
(Bumbasirevic et al., 2010). Intermittent galvanic stimulation was used for muscular facilitation and to preserve the physiological
properties of the muscles throughout the first three weeks. After three weeks, the type of current was changed to a surged faradic
current for muscle re-education. For joint stiffness, a paraffin wax bath with joint mobilization techniques was administered, which
has been shown to produce excellent outcomes in the rehabilitation of post-traumatic stiff hands (Sibtain et al., 2013). Stretching of 3
sets of 10 repetitions with a hold of 30 seconds was shown to be most beneficial as stretching with a duration of 30 seconds
(Bawiskar et al., 2020).

Other activities, such as Visual Feedback exercises, assisted active exercises, full passive ROM exercises, and hand gymnastics,
were given to the patients to help with muscle contraction and strengthening. The patient was evaluated after 4 weeks of
continuous treatment, and following satisfactory improvements, the patient was discharged with adequately explained ergonomic

recommendations.

4. CONCLUSION

Although the treatment of fractures and nerve injuries has been well established for many years, some unanticipated sequelae of
trauma, such as CRPS, had to be faced by both the patient and the doctors. This case report presents the medical community with
an integrated rehabilitation regimen that, if carefully followed, may yield impressive results in the recovery of the CRPS II patient's

pain, swelling, and range of motion, muscle re-education, muscle strength, and stiffness.
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