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• Provide brief overview of Physical Medicine & Rehabilitation and 
role in patient care

• Discuss management of acute medical issues and outpatient 
concerns for common Rehab diagnoses, such as TBI, SCI, 
Spasticity

• Briefly discuss COVID Rehabilitation 

Objectives



Introduction to Physiatry (aka Physical Medicine and 
Rehabilitation aka Rehab Medicine aka PM&R)

• PM&R as a field began in the 1930s to address Neuro and MSK 
issues, expanded during/after WWII

• Board approval in 1947 by ABMS
• Focus is on function
• Trained in nerve, muscle, bone diseases/dysfunction
• Treat injuries or illnesses that affect function, nonsurgically and as 

part of interdisciplinary team
• Goal is maximizing function and independence to improve QoL 

History of PM&R from AAPM&R

• Not just the gatekeepers to IRF/IPR/acute rehab

https://www.aapmr.org/about-physiatry/history-of-the-specialty
https://www.aapmr.org/about-physiatry/history-of-the-specialty


Traumatic Brain Injury



TBI in the acute setting
• Common sequelae: 

• -Agitation/PSH
• -Seizures
• -Weakness
• -Neuropathic pain/sensory changes
• -Spasticity
• -Hyponatremia (d/t SIADH, CSW, iatrogenic, 

psychogenic)
• -Other impairments: cognition, mobility, swallow, 

self-care, communication, level of alertness, 
vision…

Radiopaedia.org



TBI medical complications: Agitation

• Paroxsymal Sympathetic Hyperactivity (aka sympathetic storming)
• -Tachycardia, tachypnea, hypertension, fever, diaphoresis, dystonic posturing
o Central fever is a diagnosis of exclusion

• -Nonpharmacologic treatment includes decreasing external stimuli (low-stim), minimizing 
exams or noxious stimuli, grouping noxious stimuli such as turns/suctioning/bathing

• Agitation/Restlessness
• -Low-stim environment (minimize restraints, catheters, visitors, screens)
• -Don’t forget to treat pain, but wean opiates as able
• -Good sleep/wake cycles: scheduled melatonin and/or trazodone, avoid deliriogenic meds
• -Pharmacologic treatment includes propranolol (lipophilic B-blocker, crosses BBB), 

clonidine -- AVOID HALDOL
• -Emergent episode of agitation: quetiapine or risperidone prn
• -Follow QTc if on scheduled antipsychotic



TBI medical complications:
Anosmia

• Estimated in 7% of all patients with TBI, 
more with moderate and severe TBI (up to 
25% in severe TBI)

• Evidence supports majority of spontaneous 
recovery is in first 6 mos BUT

Smell training can help!

From Abscent.org
(Not sponsored, just a website I like)



TBI in the outpatient setting: PCP visits

• May be able to wean some of the meds started in acute hospital stay, such as
• -Neurostimulants: amantadine, methylphenidate, provigil
• -AEDs (may need to discuss with Neurology or Neurosurgery)
• -Propranolol, clonidine (take care if pre-existing HTN)

• Watch for: 
-Mood/sleep impairments
-Weight changes (could be due to meds, mood, anosmia)

• Return to work or school: may need neuropsych testing (or follow up testing)
• If ongoing deficits, make sure they are in outpatient/HH therapies
• Collaborate with PM&R if possible – check if follow-up scheduled



Spinal Cord Injury



SCI: Quick hits

• Tetraplegia (cervical level of injury) vs Paraplegia 
(thoracic/lumbar/sacral injury)
• Person-first language: person with paraplegia

• Classified by ASIA impairment scale, by level of injury and 
a letter, A-E
• -A is complete, E is neurologically intact (recovered) 
• -complete vs incomplete injury is dependent on sacral 

sparing (not preserved movement below injury)
• Common sequelae: spasticity, neurogenic 

bowel/bladder/skin, neuropathic pain, autonomic 
dysreflexia

• Autonomic Dysreflexia: level of risk is at or above T6



SCI in the acute setting: Shock

• Initially will be in a period of spinal and/or neurogenic shock
• Neurogenic shock is treated with pressors, fluid resuscitation

Spinal shock Neurogenic shock

Loss of sensory, motor, and reflex function of the 
spinal cord below lesion

Flaccid paralysis

Sequelae of ANS disruption

Hypotension, bradycardia, hypothermia



ANS Review: Neurogenic Shock

T1-4 = heart

T5-12 = splanchnic bed

SNS causes 
vasoconstriction

Sequelae of SCI, Adapted from Audrey Leung, MD



SCI medical complications

• Respiratory: get RT involved
• -Bronchopulmonary hygiene, often need cough 

assist/MIE if weak cough
• -If s/p ACDF, ask about dysphagia symptoms

• Neurogenic bladder: retention/fluid management
• -PLEASE do not immediately remove foley in acute! 

(And if you do, please bladder scan after)
• -Neurogenic bladder is a Joint Commission-

approved reason for placement/keeping an 
indwelling catheter 

• Adult bladder capacity ~400-500ml, urge to void 
occurs at ~50% full 



SCI medical complications cont’d

• Neurogenic bowel: getting on a schedule, constipation
• Neurogenic skin: HIGH risk for breakdown in acute--

Q2H turns, boots to offload heels
• Sacrum>heel>ischium

• CV: hypotension, orthostasis, bradycardia
• Autonomic dysfunction
• Neuropathic pain (gabapentin, lyrica, duloxetine)
• VTE risk: generally should have chemical ppx for 8-12 

weeks in pts with limited mobility, preferably with 
LMWH
• If old SCI, treat as if person without SCI

• Autonomic dysreflexia

Consult PM&R if available in your setting—never too early to consult



• Patients with cervical or high thoracic level of injury may have 
impaired autonomic function

• Relatively lower baseline blood pressures:
-90s/60s may be normal in some SCI pts

• Orthostatic Hypotension
-Consider wraps, TED hose, abdominal binder, fluid status
-Some may need midodrine or fludrocortisone if 
symptomatic with mobilization despite non-pharm treatment 

• Bradycardia
• Temperature regulation impaired (poikilothermic)

Autonomic Dysfunction

Adapted from Margaret Jones, MD MPH



• Paroxysmal episodes of HTN, possibly associated with characteristic 
signs/sxs (usually SBP 20-40mm Hg over new baseline after SCI, with brady-
or tachycardia)

• Occurs as a response to noxious stimulus

• In susceptible patients: T6 or above

• Cause: disconnection between brain and sympathetic NS in the 
thoracolumbar cord

Autonomic Dysreflexia (AD)

AD = MEDICAL EMERGENCY!

Adapted from Audrey Leung, MD



AD Pathophysiology

Adapted from Audrey Leung, MD

t

HTN triggers activation of 
PNS and inhibition of SNS 
(but signals can’t travel 
below lesion of injury)



The end result of AD is

o -Above lesion: parasympathetic activation and sympathetic inhibition
o -Below lesion: sympathetic activation

AD Pathophysiology

Adapted from Audrey Leung, MD



AD Pathophysiology

Adapted from Audrey Leung, MD

Parasympathetic NS:
- Bradycardia/arrhythmias

Sympathetic NS Inhibition:
- Vasodilation causing:

- Flushing
- Nasal congestion
- Pounding HA

Sympathetic NS:
- HTN
- Pallor below level of injury
- Piloerection below level of 

injury



Treatment of AD

Adapted from Audrey Leung, MD

o1st step: Sit patient upright and loosen tight clothing
o2nd step: Look for trigger: Bladder is most common trigger, 

followed by bowels
o3rd step: Give anti-HTN meds (nitropaste, hydralazine) if BP 

continues to be elevated



Neurogenic bladder in SCI: UTIs

• Colonization vs active infection
• THREE criteria must be met for UTI

• -Significant bacteriuria (many patients are colonized)
• -Pyuria
• -New onset signs/sx

• No evidence for ppx abx, large doses of Vitamin C

Adapted from Margaret Jones, MD MPH



Neurogenic bladder in SCI: symptoms of UTI

• Increased spasticity
• Clogged catheter
• Increased sediment
• Change in smell/color WITH other symptoms
• Leaking between intermittent caths
• Signs/sx of AD
• Systemic signs: people with SCI may not show fever or systemic response (or by the time 

they do, it is due to sepsis or pyelo)

Adapted from Margaret Jones, MD MPH



Other causes of Neurogenic Bladder

• CVA
• Parkinson's disease
• MS
• Trauma
• Diabetes 
• Etoh-associated PPN
• Spina bifida
• Syphilis



Neurogenic Bowel in SCI

Tendency toward constipation, especially 
early in acute stay

Contributing factors:
• Immobility
• Decreased PO intake
• Opiates
• Increased intestinal transit time
• Recent surgery can  ileus



Neurogenic Bowel in SCI: Bowel Program

Upper Motor Neuron Bowel:
- Suprasacral lesion
- “Mush” and “Push”
- Scheduled softener (usually miralax or docusate)
- Scheduled laxative (usually senna, 12h prior to 

desired BM time)
- Scheduled suppository 12h post-senna, often 

post-meal (gastrocolic reflex) and w/ dig stim 
(rectocolic reflex)

Lower Motor Neuron Bowel:
- Infrasacral lesion
- Can be more difficult to manage: bulk with agents 

such as Metamucil/Fibercon
- Manual evacuation



Bowel Program: Long-Term Goals

Sequelae of SCI, Adapted from Audrey Leung, MD

• Continence 
• Predictable
• Effective and efficient
• Safe
• Matches the individual’s functional ability and 

psychosocial environment



Spinal cord injury for the PCP
• Neurogenic bladder: should have yearly GU surveillance with renal US, renal function

• -Can consult Urology for large stones, persistent hematuria, anatomic abnormalities, 
bladder botox, sexual function/reproduction

• PM&R should also be following bowel/bladder/skin/spasticity/pain - communication
• Equipment: refer to PM&R, we are happy to help
• PCP should be looking at – what you always think about for healthcare maintenance in 

your patients!
• Vaccines
• Bone health: Osteoporosis and Vitamin D
• CVD risk
• Suggested screenings (colonoscopy, pap, mammograms, etc)



SCI for the PCP: Aging

Adapted from Margaret Jones, MD MPH

As they age, people with SCI are at risk 
for many of the same things as those 
without SCI:
• Arthritis
• Overuse injuries
• CAD
• Cancer
• Stroke



Aging and SCI: Life expectancy

Life expectancy (years) for post-injury by severity of injury and age at injury 
For persons who survive the first 24 hours For persons surviving at least 1 year

post-injury 

Age
@
SCI No SCI 

AIS D—
Motor 

Fn, 
Any Level  

Para 

Low 
Tetra 
(C5–
C8) 

High 
Tetra 
(C1–
C4) 

Vent
Depend
ent, Any 
Level 

AIS D—
Motor 

Fn
Any 

Level  Para 

Low High 
Tetra Tetra 
(C5–C8) (C1–C4) 

Vent
Dependent
- Any Level 

20 59.5 52.6 45.1 40.0 35.7 19.3 52.9 45.5 40.7 36.9 25.3 

40 40.6 34.2 27.7 23.5 20.1 8.9 34.5 28.1 24.1 21.0 12.6 

60 23.1 17.9 13.1 10.3 8.1 2.2 18.2 13.4 10.6 8.7 4.0 

Adapted from Margaret Jones, MD MPH



• Survival in the first two years post-injury has improved

39% lower mortality in 1990-2004 as compared to early 1970s

• Long-term survival has not seen as great improvement in that time

• Life expectancy has not changed for those who survive the first two years

But think about life expectancy changes for those without injury

Aging and SCI: Life Expectancy

Adapted from Margaret Jones, MD MPH



Spasticity



Spasticity

• Sequelae of UMN/CNS 
conditions, including SCI, 
TBI, stroke, MS

• Does not affect every person 
with CNS injury/dx

Francisco GE, Li S (2021).  Spasticity. In Braddom’s Physical Medicine and Rehabilitation, 6th Ed.



When to treat spasticity
When it results in pain or affects function, e.g. 
limits ability to transfer/grasp, affects positioning 
in WC, limits hygiene

If worsened/new spasticity and no new insult, 
look for medical causes/noxious stim, e.g. 
infection, renal calculus – investigate before 
treating the symptom of spasticity



Spasticity treatment options
• Nonpharmacologic:

• -Stretching/ROM
• -Splinting/casting

• Pharmacologic:
• -Baclofen (GABA-B)
• -Tizanidine (alpha 2 agonist)
• -Dantrolene
• -Benzos
• -Intrathecal baclofen
• -Chemodenervation
• -Choose agent based on comorbidities/med 

list (baclofen is good 1st line)

Francisco GE, Li S (2021).  Spasticity. In Braddom’s Physical Medicine and Rehabilitation, 6th Ed.



COVID Rehabilitation



COVID Rehab Background

Originated from existing PM&R clinicians that 
addressed similar issues, such as

• Cardiac Rehab
• Pulmonary Rehab
• Functional issues related to transplant, chemo, 

or other medical issues



COVID Rehab in the acute setting

COVID Sequelae:
• Critical illness myopathy/polyneuropathy
• Debility
• Fatigue
• Pulmonary insufficiency/new O2 requirements
• Vascular: VTE and edema
• PTSD and other mood disorders

COVID-related debility is a qualifying diagnosis for 
inpatient rehabilitation admission



COVID Rehab in outpatient
• Common sequelae: debility, dysautonomia, 

fatigue, post exertional malaise, mood 
disturbances, sleep difficulties

• Long COVID, aka PASC
• Post-COVID clinics are being created across the 

country
• Workup can include CBC with diff, chem incl 

renal and hepatic fxn, TSH, CRP, ESR, CK
• Exercise: referral to PT/OT, Pulmonary or 

Cardiac Rehabilitation programs
• Reassurance: most fatigue improves over time!

https://pubmed.ncbi.nlm.nih.gov/34346558/
(free full text available)

https://pubmed.ncbi.nlm.nih.gov/34346558/


COVID Rehab – outpatient cont’d

• Return to activity: work at 
submaximal level, monitor vitals and 
symptoms

• Protocols for dysautonomia include 
Dallas and Levine (originally 
designed for POTS)

• Energy conservation
• Exercise is ESSENTIAL: lots of at-

home self-paced programs available 
online (Hopkins, VA, etc)

Herrera et al, PM&R 2021;13:1027-1043 https://pubmed.ncbi.nlm.nih.gov/34346558/

https://www.hopkinsmedicine.org/physical_medicine_rehabilitation/coronavirus-
rehabilitation/_files/impact-of-covid-patient-recovery.pdf

https://pubmed.ncbi.nlm.nih.gov/34346558/
https://www.hopkinsmedicine.org/physical_medicine_rehabilitation/coronavirus-rehabilitation/_files/impact-of-covid-patient-recovery.pdf


COVID Rehab:
System-based

Workup

Herrera et al, PM&R 2021;13:1027-1043 https://pubmed.ncbi.nlm.nih.gov/34346558/

https://pubmed.ncbi.nlm.nih.gov/34346558/


• Difficulty with voiding regimen or bowel program results

• Persistent change in spasticity

• New wounds: may need a referral to Wound Care

• Equipment disrepair

• NEW CHANGE in sensation, strength, function

• Anything that doesn’t feel like it is in your spectrum

-Feel free to start the conversation with PM&R

PCPs: When to make outpatient PM&R referral
for people with SCI, TBI, Stroke, MS, other issues



Inpatient Rehabilitation Facility FYIs

• Also known as IPR, AIR, ARU, inpatient rehab, acute 
rehab

• Must have a qualifying diagnosis by CMS and/or 
commercial insurance criteria to admit and be below prior 
level of function

• Specialized freestanding hospital or in-hospital unit that 
addresses acute functional impairments with the goal of 
discharge home or to other community setting

• Average LOS is ~13-14 days
• Different from Skilled Nursing Facility (SNF): higher 

intensity and more frequent therapy, shorter LOS, daily 
physician oversight (compared with q30d in SNF)



Style Points



Patient-centered language in notes

• “Wheelchair-bound” or “Confined to wheelchair”
• “Electric Chair”
• “Handicapped”
• “Normal” (when referring to people without disability)

DO USE DON’T USE
• “Wheelchair user” or “Person who uses a WC”
• “Power Wheelchair” or “PWC”
• “Person with […] disability”
• “Able-bodied”

https://nda.ie/Publications/Attitudes/Appropriate-Terms-to-Use-about-Disability/



PVA Consortium Guidelines: Clinical Practice Guidelines
http://www.pva.org/site/c.ajIRK9NJLcJ2E/b.8907633/k.4A9/PDFs_Clinical_Practice_Guidelines_CPGs.htm
If you google “PVA Consortium Clinical Practice Guidelines” you can ultimately download these for free

SCIRE: Spinal Cord Injury Rehabilitation Evidence
http://www.scireproject.com/rehabilitation-evidence

Northwest Regional Spinal Cord Injury system
Monthly educational lectures and annual SCI forum (can attend virtually)

http://sci.washington.edu

SCI-Specific Resources

http://www.pva.org/site/c.ajIRK9NJLcJ2E/b.8907633/k.4A9/PDFs_Clinical_Practice_Guidelines_CPGs.htm
http://www.scireproject.com/rehabilitation-evidence


Thank you!

Alicia.Fuhrman@providence.org
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