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Abstract

Road traffic accidents lead to extensive damage to superficial as well as deep components in the body.
Neurological structures that are affected due to open injuries have major impairments in the day-to-day life
of an individual. High trauma incidents lead to nerve injuries, which are a common occurrence secondary to
fractures after such falls. Nerve entrapment, nerve compression, nerve denervation, or demyelination
usually result in the wasting of muscles supplied by it, which eventually causes muscle atrophy. Muscle
atrophy limits the ability of an individual to move the extremities to achieve functional activities. Sensory
neuropathy, in addition to motor neuropathy, is an associated complication. Physical therapy interventions
are observed to play a significant role in nerve and muscle injury rehabilitation courses, thus improving
quality of life. This report presents a case of a 43-year-old male who came to the hospital with complaints of
pain and inability to move the shoulder after his bike was hit by a truck from behind and he experienced a
fall. The patient presented to an orthopedic surgeon who took X-ray, electromyography (EMG), and nerve
conduction velocity (NCV) investigations and confirmed fracture of greater tuberosity of the humerus and
motor neuropathy of the suprascapular nerve. He was surgically treated and was referred to the
physiotherapy outpatient department for postoperative management. A well-planned physical therapy
program aimed to improve the range of motion and strength of the affected shoulder joint while preventing
atrophy, thus improving quality of life.
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Introduction

Proximal humerus fractures are a common occurrence and a predicament for any individual. They rank as the
seventh most common type of fractures in people. According to several studies carried out in various groups,
their prevalence ranges from 4% to 10% of all fractures. High-energy trauma was present in only 3.6% of
cases (23 patients, including 13 women and 10 males), with low-energy trauma making up the majority
(96.4%) of the cases. Age was found, grouped by five-year intervals, to have a statistically significant
association with the type of trauma (p = 0.001). Patients under 60 years were the majority for high-energy
injuries (73.9%), while this age group only saw 20.7% of low-energy injuries [1]. However, across all injury
mechanisms, men were more susceptible to high-energy fractures than females. Although open fractures of
the proximal humerus are uncommon, displaced fractures can result in swelling, significant ecchymosis,
tenting of the epidermis, or pressure necrosis [2]. Neurologic or vascular injuries are most common in cases
of fracture dislocations. Displaced fracture of greater tuberosity alters the biomechanics, eventually
damaging the rich network of nerve supply via the brachial plexus, hence manifesting neurological injury at
humeral-scapular musculature. Nerve injury can cause paresis and inability to move the arm [3]. It is a major
factor influencing recovery. Similar to the shoulder injury, the process of the associated nerve damage
causes traction lesions of the nerves stretched over the head of the humerus during the head dislocation.
The suprascapular nerve has a brief distance between its origin at the supraclavicular plexus and its
anchorage point at the suprascapular notch, which can be damaged by traction. Abduction that goes beyond
the physiological limit of mobility results in lesions of this nerve. A suprascapular nerve injury manifests as
a generalized shoulder discomfort and a corresponding weakness in shoulder external rotation and
abduction. Eventually, the suprascapular nerve-supplied shoulder girdle muscles may atrophy [4]. Indirect
mechanical compression from an underlying anatomic variation, a space-occupying lesion, or repetitive
traction and irritation of the nerve at one of the anatomically predisposed sites of suprascapular nerve focal
entrapment, as described below, are thought to be the primary causes of muscle wasting, atrophy, and
degeneration [5]. The suprascapular nerve provides a rich supply to two of the five rotator cuff muscles, i.e.,
supraspinatus and infraspinatus. Damage or injury to this nerve leads to complete or partial denervation of
the musculature, which eventually results in atrophy or wasting. Combined injury to other nerves of the
brachial plexus network due to proximal humerus fracture draws complications like rotator cuff muscle
atrophy.

The present study describes the case of a 43-year-old man who suffered a shoulder injury through a
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Elbow joint
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motorcycle accident and experienced pain restricting movement and bruising. He visited an osteopath and
applied some ointment for two weeks. Since no relief was obtained, he visited the hospital, and X-rays,
electromyography (EMG), nerve conduction velocity (NCV), and MRI were done, which revealed a fracture of
the greater tuberosity and motor neuropathy of the suprascapular nerve. He underwent surgical
management and was referred to the physiotherapy outpatient department (OPD). An integrated
physiotherapy plan was aimed at restoring the range of motion and strength of muscles.

Case Presentation
Patient information

A 43-year-old man came to a tertiary care rural hospital with complaints of pain and inability to move his
left shoulder for two weeks. The patient reported a history of a road traffic accident on January 18, 2023,
when he was driving a two-wheeler and was hit by a car from behind, due to which he lost his balance and
fell and ended up injuring his left shoulder. He immediately developed pain and swelling over his shoulder
and got aggravated by any attempts to make movements. The patient was taken to an osteopath by his
friend, who applied some ointment, and after a few days of removing it, he noticed bruising and redness,
which worried him. He then came to the orthopedic surgeon on February 2, 2023, who took the X-rays and
suggested a displaced fracture of greater tuberosity of the left shoulder. An EMG and NCV were performed,
which revealed motor neuropathy of the suprascapular nerve. EMG report confirmed partial denervation of
the deltoid, supraspinatus, biceps, triceps, and rhomboids. He underwent open reduction and internal
fixation, the affected shoulder was immobilized in a cast, and later, he was referred to physiotherapy OPD
for post-surgical management.

Clinical examination

An informed consent was taken from the patient prior to the examination. On inspection, the patient was
found in a sitting position and was oriented to time, place, and person. Bruising and redness were observed
over the left shoulder. The swelling was also present. The affected upper extremity’s elbow joint was flexed
across the chest and supported by the unaffected upper extremity. On palpation, grade 3 tenderness was
found over the anterior joint line of the left shoulder. The temperature of the affected shoulder was raised
slightly compared to the unaffected shoulder. All the findings below were recorded postoperatively after the
removal of the cast. The range of motion is mentioned in Table I. In Table 2, manual muscle testing findings
of the patient are depicted, and findings of deep tendon reflexes are mentioned in Table 3. In Table 4, the
sensory examination of the patient is presented. A special test, i.e., the empty can test, was performed in
which the patient experienced pain while moving his arm against resistance and the contraction was weak.

Right side Left side
0°-170° 0°-70°
0-50 0-30
0°-175° 0°-40°
0°-60° 0°-40°
0°-75° 0°-15°
0°-80° 0°-10°
0°-145° 0°-100°
145°-0° 100°-0°

TABLE 1: Range of motion examined bilaterally.
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Movements Right Left
Shoulder movements
Flexion 4/5 3-/5
Extension 4/5 4-15
Abduction 4/5 3-/5
Adduction 4/5 3-/5
Medial rotation 4/5 3-/5
Lateral rotation 4/5 3-/5
Elbow movements
Flexion 4/5 3-/5
Extension 5/5 3-/5
TABLE 2: Manual muscle testing findings bilaterally.
Reflexes Right Left
Biceps jerk 2+ 1+
Triceps jerk 2+ 1+
TABLE 3: Reflexes examination findings bilaterally.
Sensations Right Left
Touch +2 +2
Temperature +2 +2
Pain +2 +2

TABLE 4: Sensory examination findings bilaterally.

Radiological findings

Figures I, 2 show the findings of the X-ray of the left shoulder joint.
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FIGURE 1: Preoperative anteroposterior X-ray of the left shoulder joint
presenting a fracture of greater tuberosity of the humerus with slight
displacement. The arrow depicts the displacement of the humeral head
and the box depicts the fracture of greater tuberosity.
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FIGURE 2: Postoperative anteroposterior X-ray of the left shoulder joint
presenting internal fixation with screws for fracture of greater tuberosity
of the humerus, reducing the displacement.

Physiotherapy management

The patient was referred to neuro physiotherapy OPD after the removal of his cast. He was treated in his
post-immobilization phase. The physiotherapy intervention is mentioned in Table 5.
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N Goals Physiotherapy interventions Repetitions

o.
Patient Educating th tient about his i i ts and the signifi f physioth ti

1 a |en. ucating the patient about his impairments and the significance of physiotherapeutic Once a week
education management.
Initiate 30 contractions for
voluntary EMS-surged faradic current stimulation, giving 30 contractions to motor points of the deltoid, each muscle, 3

2. contraction of rhomboids, biceps, and triceps. PNF pattern D1 and D2 flexion, extension beginning with sets a day. 10
shoulder rhythmic initiation. repetitions x 3
muscles sets, twice daily
Nerve . . ;

3. ) Stimulation of suprascapular nerve along its course. 3 sets each day
conservation

5reps x 1set, 7
days a week; 10
reps x 1 set, 7

Reduce post-
4. immobilization  Rigorous capsulolabral stretching. Vigorous passive range of motion for the shoulder joint.

stiffness days a week
. . . . ) . 10 repetitions x 1
Scapular strengthening exercises such as rowing exercises, prone lying exercises of the et (e GELL.
Improving shoulder at the edge of the bed, sitting ball press, etc. Scapular closed kinematic chain Initi‘ated with 5
58 scapular exercises like wall push-ups progressing to ground push-ups, scapular clocks, low row .
strength exercises, theraband scapular adduction, and shoulder yellow theraband exercises progressing .
to increased resistance of green theraband. Isometric exercises to deltopectoral musculature. progressing to 10
reps x 2 sets
Strengthening Biceps and triceps muscle training initiated with theraband for elbow extension by stretching 10 reps x 1 set,
6. of elbow joint theraband by attaching overhead to the wall and flexion of the elbow by stretching theraband twice daily. 10
musculature from underneath the feet. Using dumbbells to progress strengthening. Using wrist exerciser. reps x 1 set, daily

TABLE 5: Physiotherapy management over the course of two months.

EMS: electrical stimulation; PNF: proprioceptive neuromuscular facilitation; reps: repetitions; D1/2: diagonal pattern.

Outcome measures

The following outcome measures were documented, as mentioned in Table 6.

S. Outcome

Pre-rehab Post-rehab
No. measures
1. SPADI 55/100 40/100
scale
Ranae of Shoulder flexion: 0°-70°; shoulder abduction: 0°-40°; Shoulder flexion: 0°-90°; shoulder abduction: 0°-55";
2. motign external rotation: 0°-10°; medial rotation: 0°-15°; elbow external rotation: 0°-20°; medial rotation: 0°-25°; elbow
flexion: 0°-100° flexion: 0°-110°
Manual
3. muscle Shoulder: 3-/5; elbow: 3-/5 Shoulder: 4-/5; elbow: 4-/5
testing
4.  DASH 45/100 35/100

TABLE 6: Outcome measures recorded pre and post-rehabilitation.

SPADI: Shoulder Pain and Disability Index; DASH: Disabilities of the Arm, Shoulder, and Hand.

Discussion

Road traffic accidents are violent incidents that bring a lot of damage to the body and impair its functioning.
To reduce the repercussions, physiotherapy assessment and management play a vital role. Salvini et al., in
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their review, highlight the significant outcomes that were obtained upon application of EMS and passive
stretching to prevent muscle atrophy and restore muscle strength [3]. Solomen et al., in their case report,
concluded that the application of various physiotherapy approaches, including muscle stimulators,
progressive resisted exercises, sensory re-education, etc., showed signs of full recovery in six months [6]. As
described in the current study, a 43-year-old man had an accident and came to the hospital with complaints
of pain and restricted movement after two weeks. He was diagnosed with a fracture of greater tuberosity of
the humerus and EMG and NVC investigations suggested demyelinating motor neuropathy of the
suprascapular nerve, after which he was surgically operated on and referred to the physiotherapy
department for postoperative management. de Santana Chagas et al. in their review discussed the
significance of manual therapy, strength training, electrotherapy, and kinesiotherapy techniques application
post brachial plexus injury [7]. On the basis of evidence-based studies, the patient in the current case was
managed by similar categories of treatment methods and progression was recorded over the course of two
months. Chagas et al. conclude the effectiveness of proprioceptive neuromuscular facilitation (PNF) when
applied in the rehabilitation plan of injury to the upper brachial plexus and highlight physical therapy as a
fundamental role player in functional recovery [8,9]. After 60 days of the rehabilitation program, the patient
was discharged and continued physiotherapy in a local clinic. The patient was assessed post physical therapy
management and positive outcomes were documented. As mentioned in the outcome measures, the patient
reported improvement in doing activities of daily living, hence quality of life was improved.

Conclusions

Post-fracture complications, such as neuropathy, are critical as they hamper activities of daily living. The
above case describes the disability of the patient who was experiencing postoperative humerus fracture,
which is why he was referred to physiotherapy OPD. The positive effects of physiotherapy interventions in
the above case were evident through improvement recorded using outcome measures over the course of two
months. Hence, the aim of this program was achieved.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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