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Effectiveness of early
physiotherapy management in
acute stage of traumatic spinal
cord injury patient- A case

report
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ABSTRACT

Spinal cord injury (SCI) is rare and has a profound impact on an individual’s
life. Traumatic SCI are cause due to Road Traffic Accident (RTA), gunshot,
falls etc. It alters the motor, sensory and autonomic functions. The SCI can be
categorized in tetraplegia and paraplegia. Presented case is a 26 year old male
came in casualty with the complain of loss of power over bilateral lower limb,
with history of trauma due to which he had Tu- Ls for L1 vertebrae fracture
and was operated for the fixation of the same. He was diagnosed as traumatic
SCI based on symptoms, physical examination, outcome measures, MRI. Early
physiotherapy management was initiated and after 15 days, the functional
status of patient was improved. We conclude that the early physiotherapy

management is effective in acute stage of traumatic SCI patient.

Keywords: Traumatic Spinal Cord Injury, Physiotherapy management, Acute
stage SCI, Early PT management

1. INTRODUCTION

Spinal cord injury (SCI) is a relatively rare, high-cost accident that has a
significant effect on an individual's life (Kim et al., 2013). It alters the function
of many organ systems instantly and frequently results in sensory, motor, and
autonomic deficits while cell death, tissue loss persist for several weeks after
the initial trauma of SCI (Ramer et al., 2014). Many secondary impairments
occurs due to the loss of motor, sensory and autonomic functioning in SCI
(Harvey, 2016). The patient of SCI experiences paralysis of muscles depending
on the lesion extend over spinal cord which affect patient’s body structure and
function, normal routine as well as social interaction, it not just only affects
musculoskeletal system but also affects respiratory, cardiopulmonary,
integumentary, gastrointestinal, genitourinary and sensory system (O’Sullivan
et al., 2014). Usually vehicular trauma and gunshot injury are the most
common cause of SCI (Waters and Sie, 2003; Harvey, 2016), other than this
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falls, work-related injuries, fall of a heavy object over back are also the causes of traumatic SCI (Harvey, 2016).

The SCI can be tetraplegia and paraplegia (O’Sullivan et al., 2014; Harvey, 2016), but commonly it result in complete paraplegia
(Waters and Sie, 2003). Before the physiotherapy management of acute stage of SCI, initial examination of patient is important in
which we examine the stability, physical examination and neurological assessment (O’Sullivan et al., 2014). The severity of SCI is
evaluated and documented by using International Standards for Neurological Classification of Spinal Cord Injury which is created
by the American Spinal Injury Association(ASIA) in which assessment of sensory and motor functions are done, it also indicates
whether the SCI is complete or incomplete (O’Sullivan et al., 2014; Kirshblum et al., 2020). Through the rehab phase, physiotherapy
emphasizes motor related objectives task Stepping, dragging a wheelchair, shifting, and then using the upper extremity (Harvey,
2008).

The objective of rehab is to help the individual back to a functional and fulfilling life, physiotherapy intervention to improve
muscle strength is strength training such as progressive resistance exercises to non- paralyzed muscles, which not just improve
strength but also the standard of living of patients. Passive range of motions and stretching helps in treating and preventing
contractures (Harvey, 2016). Motor learning which includes appropriate use of instructions, feedback and manual guidance
improves the performance of tasks like walking, transferring, wheelchair mobility (Ellis, 2005). Activity-based therapy is a task-
specific and context-specific rigorous practise that incorporates many hours of physical activity (Carr and Shepherd, 1989), it also
focuses on improving function and brain repair under the extend of lesion (Harvey, 2016). Skin care education is also important part
of physiotherapy management, as pressure ulcers are common in SCI patients (Brace and Schubart, 2010) and due to sensory
impairment, skin care education includes positioning, use of protective gloves and/or shoes to prevent from injuries to skin and use
of sunscreen and moisturizers to protect and prevent dryness of skin (Kisner et al., 2017). Physiotherapy management includes
patient’s and family education, early immobilization of fracture site, passive range of motion exercises, bed mobility education,

respiratory management, cardiovascular training, skin care, strengthening (O’Sullivan et al., 2014; Harvey, 2016).

2. CASE REPORT

Patient Information

A 28 year old male is a labour by occupation, right side dominance, he was apparently all right 2 days back then he had trauma at
lower back due to fall of heavy bags over his back when his trunk was flexed while working at his workstation and was stuck
below these heavy bags for at least 10 minutes after which he was rescued and was taken to nearby hospital by his co-workers at
around 6 pm on 20 October 2021 and on same day where investigations were done and on 20 October 2021, he was operated for
spinal fixation at Tu- Ls for L1 vertebrae fracture with retropulsion of L1 vertebrae. The patient was presented with the complaint of
loss of power over bilateral lower limbs. On 22 October 2021, patient was assigned for physiotherapy management. The patient’s

medical, family, and psycho-social history was not significant.

3. CLINICAL FINDINGS

After taking informed consent, patient was examined in supine position with both anterior superior iliac spines at same level.
Patients built was ectomorphic, was conscious and oriented. On physical examination, vital signs including temperature were
normal, pulse rate 78 beats/min, respiratory rate 13 breaths/min, blood pressure 120/78 mmhg. On local examination, paraspinal
muscle spasm present, spinal tenderness present over thoracic-lumbar region, tone evaluation revealed the flaccidity of bilateral
lower limbs, deep tendon reflexes was absent at lower limb, abdominal reflex was present above the umbilicus, planter response

was absent. Timeline is showed in table 1.

Table 1 Timeline
Event Date
Traumatic Spinal Cord Injury 20/10/2021
Date of admission 20/10/2021
Radiology, MRI 20/10/2021
Date of operation 20/10/2021
Date of physiotherapy management 22/10/2021
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Diagnostic Assessments

X-ray and Magnetic Resonance Imaging (MRI) were done to confirm the diagnosis. X-ray shows compression fracture of L1
vertebrae whereas MRI shows L1 compression fracture with the SCI from Tu-Ls, (Figure 1).

Figure 1 A: X-ray imaging, B: MRI imaging

Therapeutic Interventions
Physiotherapy intervention was initiated from Intensive Care Unit (ICU) where deep breathing exercises, passive end expiratory
pressure to chest were given bilaterally, bed mobility training, positioning, passive Range Of Motion(ROM) exercises of bilateral
lower limb (figure 2), active ROM exercises of bilateral upper limb were done.

This protocol was continued for 2 days till the patient was in ICU. After which the patient was shifted to general ward where
strengthening of upper limbs was initiated including the above protocol was followed. Further detailed Physiotherapy (PT)

management is mentioned in table 2.

Table 2 Physiotherapy Management

Stabilization of thoracic-lumbar spine using Thoracic Lumbar Sacral Orthosis
(TLSO)

Active range of motion exercise of bilateral upper limb (10 repetitions x 2 sets)
Passive range of motion exercise of bilateral lower limb (10 repetitions x 2 sets)
Tibialis Anterior(TA) stretch bilaterally (10 repetitions, 5 seconds hold x 1 set)
Positioning

Week 1 Bed mobilit?f— log roll'ing

Deep breathing exercise

Passive end expiratory pressure

Static back exercise (10 repetitions with 5 seconds hold)

Strengthening of upper limb using 1 kg weight (10 repetitions x 1 sets)

Skin care education such as, use of protective shoes, avoid walking bare foot, use of
moisturizers, weight shifts.

Sensory re-education using soft cotton ball and feather

Active range of motion exercise of bilateral upper limb (10 repetitions x 4 sets)
Passive range of motion exercise of bilateral lower limb (10 repetitions x 4 sets)
Joint approximation

Deep breathing exercise

Week 2 ) .
Bed side sitting
Reach- outs in sitting

Rood’s approach- facilitatory techniques using quick ice, tapping, quick stretch

Strengthening of upper limb using 1.5 kg weight (10 repetitions x 2 sets)
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Sensory re-education using soft cotton ball and feather

Active range of motion exercise of bilateral upper limb (10 repetitions x 5 sets)
Passive range of motion exercise of bilateral lower limb (10 repetitions x 5 sets)
Joint approximation

Deep breathing exercise

Bed side sitting

Reach- outs in sitting

Week 3 Rood’s approach- facilitatory techniques using quick ice, tapping, quick stretch
Proprioceptive Facilitatory Technique- dynamic reversal for upper limb

Tilt table training

Strengthening of upper limb using 1.5 kg weight (10 repetitions x 4 sets)
Sensory re-education using soft cotton ball, feather and sand

Wheelchair mobility training

Use of hip knee ankle foot orthosis while standing

Passive range of motion exercise of bilateral lower limb (10 repetitions x 5 sets)
Deep breathing exercise

Supported standing

Reach- outs in sitting

Rood’s approach- facilitatory techniques using quick ice, tapping, quick stretch
Week 4 Strengthening of upper limb using 1.5 kg weight (10 reps x 4 sets)

Sensory re-education using soft cotton ball, feather and sand
Wheelchair mobility training and transfers

Use of hip knee foot orthosis (HKFO) while standing
Initiation of walking with HKFO using parallel bars

PNF- Trunk dynamic reversals

Standing daily for half hour

Figure 2 Passive lower limb ROM exercises

Futuristic goals include wheel chair training, gait training, sensory re-education using various other stimulus such as sand

paper, Functional Electrical Stimulation to lower limb, home exercise program.
Follow- up and Outcomes

Scoring on outcome measure scale was taken on the day of examination and follow up was taken by using outcome measure scales

on 10t day of rehabilitation whereas, outcome measures are mentioned in table 3.
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Table 3 Outcome measures

Primary Outcome Measure:

. L On 15" day of On 30t day of
Outcome measure Scoring on day of examination o T

rehabilitation rehabilitation
International Standards for
Neurological Classification of Spinal ) Righ Righ
. Right Left Left Left
Cord Injury (ISNCSCI) t t
Sensory level Tu Tu L: L: L: L:
Motor level Tn Tn L1 L1 L1 L1
Neurological level of injury (NLI) Tn Tn L L L L
Complete or Incomplete? C (complete) C (complete) | C C (complete) | C C(complete)
A (complete) A (complete) | A A (complete) | A A(complete)

ASIA Inpairement Scale (AIS)
Zone of Partial Preservation: Sensory T2 L L2 L: L2 L:
Motor L2 L2 L2 L2 | |
Secondary Outcome Measure

) o On 15t day of On 30t day of
Outcome measure Scoring on day of examination T T

rehabilitation rehabilitation
Barthel Index of Activities of Daily
. 02/20 08/20 12/20

Living

4. DISCUSSION

Our case study includes the case of acute traumatic SCI, focused on the effect of early physiotherapy management in acute stage of
SCI. SCI refers to the neurological damage which is caused due to trauma (Harvey, 2016). Literature by (Silva et al., 2013) states that
the combination of multiple strategies for the management of spinal cord injury must be used for the functional recovery, in our
case study we have also planned multiple strategies for management of SCI. In the study of Waters and Sie, (2003) it is clearly
mentioned that the physical therapy help patients to achieve their maximal level of function by providing strengthening
programmes, instruction in body handling abilities and when necessary, ambulation and wheelchair mobility in SCI patients, our
study have also used these protocols for the intervention of SCL

Study by Rauch et al., (2010), has showed that the functioning status of the patient has improved after physical therapy as
compare to the functional status first and foremost of the treatment, in our case study we have also noted the progression of the
patient’s functional abilities. Kirshblum et al., (2007) showed in there study that initiation of early rehabilitation of acute SCI from
intensive care unit itself is extremely important, in our study we also have initiated the management at early stage of SCI and have
marked the progression in patient’s health. Study by Scivoletto et al., (2005) shows that early beginning of SCI-specific therapy is a
predictive factor for functional recovery that is both independent and relative, delays in initiating this intervention may have a
substantial effect on the patients' final recovery; so, even if the patient's clinical status has not been completely stabilised but it is
essential to monitor the medical status of patient before beginning the physiotherapy intervention to evaluate risk factors, a SCI-
specific therapeutic programme should be initiated early in the clinical course, our study mainly focus on the early management of
SCI patient’s.

Lisa A Harvey, (2016) states in her study that Rehabilitation after a SCI begins as soon as the patient is medically stable,
physiotherapy is useful in both immediately after an injury and once patients are discharged from the hospital, in our study we
have initiated early physiotherapy management when the patient was medically stable and it was continued after the discharge by
taking follow- ups and prescribing home exercises with proper education of patient. Our case study of SCI is unique because

rehabilitation was started immediately after surgery and significant improvement was seen.

5. CONCLUSION

This study concludes that the early physiotherapy management is effective in acute stage of traumatic SCI patient. Early

physiotherapy interventions that are goal-oriented and well- planned results in faster recovery.
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