


Autonomic Dysreflexia & 
Management of Acute Episode

March 11, 2023

Min-Ning Huang, M.D., Ph.D.

SCI service



Learning Objectives

What you will learn today:

1. What is autonomic dysreflexia ?

• Clinical presentation

• What are the most common causes

2. Who is at risk?

3. Clinical management of Acute episode of AD



What is Autonomic Dysreflexia (AD)

• Autonomic dysreflexia (AD) is a syndrome characterized by a sudden 
rise in systolic and diastolic blood pressure in response to noxious 
stimuli below the level of injury.  

• Elevation of blood pressure: range from 20 mmHg above baseline (systolic & 
diastolic) to over 200 mmHg in systolic and 100 mmHg in diastolic.

• Common symptoms: sudden onset of pounding headache, sweating, 
flushing above the level of injury, nasal congestion, piloerection, 
anxiety, and rarely, visual disturbances

• Mostly associated with reflex bradycardia

• Tachycardia or other cardiac arrhythmia are possible.



Autonomic Dysreflexia (AD) …….

• Medical emergency due to life threatening episodes of hypertension

• Untreated AD can lead to intracerebral hemorrhage, MI, retinal detachment, 
seizure, and death.

• Incidence: varies between 18% to 85% of tetraplegic and high paraplegic patients

• Timing: usually happens after the period of neurogenic shock is over, about 5 
weeks to 2 months post injury.

• Pathophysiology: acute syndrome of massive sympathetic discharge that occurs 
as a result of noxious stimuli in person with spinal cord lesions above the level of 
the sympathetic splanchnic outflow, about T6.  The noxious stimuli causes a 
sudden reflex sympathetic activity, uninhibited by supraspinal centers, resulting 
in profound vasoconstriction and other autonomic responses. 

• Individuals at risk: SCI patients with cervical and high thoracic injury above T6 
level

• T10 neurological level during labor was reported, less common



Blood pressure in individuals with SCI 

• Blood pressure is in individuals with cervical and high-thoracic SCI is 
lower than that in able-bodied subjects

• Normal systolic blood pressure in individuals with spinal cord injury: 

• about 110 mmHg in supine

• 90-100 mmHg in seated position 

• Hypertension: 20 mmHg higher than baseline



What are the common causes of AD

• Most common - Bladder and bowel 
distension

• Pressure sores, ingrown toenails, 
tight clothing, tight shoes and leg 
bag straps, urinary tract infection, 
uterine contractions in pregnant 
women

• Any invasive procedure: such as, 
bladder catherization, rectal 
stimulation, cystometrogram, and 
extracorporeal shock wave lithotripsy 
etc.



Management of acute episode of AD

• Recognize the symptoms of AD
• Sudden onset of Hypertension
• AD associated symptoms

• First action
• Raise the head of patient’s bed or sit patient up
• Monitor blood pressure every 5 min

• Identify and remove the trigger(s)
• Bladder catherization (IC), irrigation, changing Foley
• Rectal manual evacuation of stool

• Apply 2% Lidocaine gel first to minimize stimulation

• Loosen any tight clothing or restrictive devices ( abdominal binder, TED hose).
• In most cases, identifying the noxious stimuli and removing it resolve the episode, often 

quickly 

• Pharmacological management



Pharmacological intervention

• Medication may be necessary to the 
lower the blood pressure

• If SBP is above 150 mmHg and
• the precipitant cause can not be readily 

identified and treated, and the symptoms 
persist

• Medications may be used: Refer to 
table on the right (ref.1)

• First line treatment: 2% Nitroglycerin 
ointment: we start with 1” 

• Rapid onset, can be removed easily

• Nifedipine: SL: NOT recommended

• If AD can not be controlled
• consider admission to ICU for iv 

Nitroglycerine



Case discussion - M&M
• 23 yo male with PMH of incomplete tetraplegia secondary to a GSW on 3/14/2021, Neurogenic bowel and bladder, sacral 

decubitus ulcer, and history of urethra injury s/p suprapubic catheter placement. Admitted to Rancho for inpatient rehab on 
8/5/2022 from HUCLA. Dx: SCI, incomplete tetraplegia, C3 ASIA B, baseline bp: 90s/50s to 100s/60s, HR 60 – 70s bpm.

• 03:00 (8/9): Patient was complaining of a 7/10 headache. Oxycodone 5 mg was given.  

• 04:00 Patient was still complaining of a headache. BP 185/101. RN removed heel protectors, dressings, and gown.  
Manual stool evacuation was done with a medium size stool removed.  RN notice patient is leaking from his suprapubic 
stoma. Try to flush stoma but was unable to due to a possible clog. Unable to do IC due to Hx of urethra injury. 

• 04:40 bp 166/92, Called on call physician, he prescribed hydralazine 10 mg PO x 1.  

• 05:17 Patient's BP remain high (bp 179/100) after taking hydralazine. RN spoke with on call MD, he prescribed 2% 
nitroglycerin ointment. 1” 2% Nitroglycerine ointment (Nitro-past) applied to upper chest

• 05:30 Patient abdomen looked distended; bladder scan showed there was about 658 ml of urine in bladder. Called on 
call urologist who instructed RN to replace the suprapubic catheter. When RN removed catheter and urine started to 
squirt out from the stoma. After inserted the new catheter, about 400 ml of urine was collected.  Patient started to 
complain that he felt dizzy. BP was checked again and dropped to 58/41. Patient was arousable but would fall right 
back asleep. 

• 05:50 Patient BP continue to drop, and a rapid response was called. 

• Patient was placed in Trendelenburg position; 1 L NS bolus was given. no other acute issue reported

• 0720 bp 109/55, HR 72, 

• 0900 repeated bp 68/?, patient continued stay in Trendelenburg position, IVF was given.

• Medical day



Case discussion – what did we do wrong 

• Headache: did not check blood pressure

• When bp 185/101, assumed AD was diagnosed: 
• was given oral hydralazine, instead of giving first line medication 2% Nitroglycerine ointment 

(Nitro-past) 
• Predisposed patient for hypotension

• When BP remained high after given oral hydralazine (onset 20 to 30 min, peak 1-2 
hr) for 37 min

• 2nd agent was given: 2% Nitroglycerine ointment (Nitro-past) 

• Bladder volume was not checked in the beginning of suspected AD, until 1:30 min 
later when hypertension was noted, and suspected suprapubic catheter blocking

• Consequences: 
• Leaded to miss out opportunity to diagnose AD and to intervene in a timely manner, leaded 

to profound hypotension when trigger of AD was removed, because of over-correction of 
hypertension with oral medication. 

• As result of above suboptimal management, patient needed to be treated for hypotension 
(could be avoidable) and lost a therapy day.



Case discussion – Correct Approach
• 23 yo male with cervical SCI, C3 ASIA B secondary to a GSW on 3/14/2021, Neurogenic bowel and bladder, sacral decubitus 

ulcer, and history of urethra injury s/p suprapubic catheter placement. baseline blood pressure: 90s – 100s/50s – 60s, HR 60 – 70s 
bpm. Admitted to Rancho on 8/5/2022 (about 1.5 years after initial SCI).

• At high risk for autonomic dysreflexia

• 0300 (8/9): Patient was complaining of a 7/10 headache. Oxycodone 5 mg was given.
• Check bp,

• Sit patient up if sbp > 20 mmHg of his baseline, e.g.: sbp 140 mmHg, (Diagnosed with AD)
• To identify trigger cause: Check bladder volume by bladder scan, loosen clothing
• Bladder volume likely is high: 400 ml to 653 ml - may already identify cause of the AD
• monitor bp while trying to empty bladder

• 0400 (1 hr after onset of HA): Patient was still complaining of a headache. BP 185/101. clogged suprapubic stoma was 
suspected. Unable to do IC due to Hx of urethra injury.

• Apply 1” 2% Nitro past to upper chest
• monitor blood pressure
• Call Urologist for management of clogged suprapubic catheter in order to empty the bladder

• Move the clogged suprapubic catheter, and replace a new catheter to empty the bladder
• – may have resolved AD at this time

• Remove Nitro Past when blood pressure dropped to 130 mmHg, and AD resolved – treatment completed

• Continue to monitor blood pressure for the next 2 hrs to ensure bp remains stable



Case discussion –
Difference that made with proper acute AD 
management: 

• Likely resolved AD in 30 to 60 minutes
• Avoid delay in diagnosis and treatment
• Avoid worsening of hypertension
• Avoid over correct and sudden drop in blood pressure with oral 

anti-hypertensive medication
• Avoid rapid response call
• Avoid unnecessary treatment of hypotension due to over 

correction of hypertension.
• Avoid losing of a therapy day



Case discussion – Take Home Message

• Be familiar with AD associated symptoms

• Be Vigilant for AD if patient with cervical or high thoracic (above T6) SCI complaint of AD 
associated symptoms

• Headache, sweating, flushing above the level of injury, nasal congestion, piloerection, anxiety, etc.

• If AD suspected, check blood pressure, HR
• Sit patient up and raise head of the bed if blood pressure is high 
• Monitor blood pressure if bp is high

• If AD diagnosed, identify trigger(s) in order to manage blood pressure
• Quickly survey for triggers

• Start with bladder: IC, check Foley for blocking, kink, etc. 

• Check stool to r/o stool impaction, etc.

• Loosen any tight clothing or restrictive devices ( abdominal binder, TED hose).

• If Pharmacological management is needed
• 2% Nitroglycerine ointment (Nitro Past) is the first line medication 

• Rapid onset

• can be easily removed when AD resolved, and hypertension improved



AD Card
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The End

Questions?




