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Aims

• To evaluate the development of benign 

prostatic hyperplasia (BPH) in patients with 

spinal cord injury (SCI).

• To deduce the role of the nervous system in 

this process. 

• It is known that SCI patients have a normal 

endocrine axis.



Methods

• Prostate volumes (PVs) of 65 men older 

than 30 years of age who sustained SCI 

were determined from CT scans. 

• Correlations of PVs with SCI level, age, age 

during SCI and duration of paralysis were 

calculated.

• Comparisons of PV to expected age 

adjusted volumes were done.



Results

• Average patient's age during SCI was 37.7 

(19) years and during measurement of PV 

54.8 (15.3) years. 

• PVs of patients with SCI were similar to 

expected age-adjusted volumes (29.7±24ml 

Vs. 29.9±5.7ml, p=0.95). 



However,

• When the cohort was 

dichotomized  into two 

groups: High SCI (T5 

and above) and low SCI 

(T6 and below) 

interesting results are 

obtained.



High Vs. Low SCI

All Patients High SCI Low SCI p Value 

comparing 

high to low 

SCI

Number of Patients 65 33 32

Average Age at Injury (±SD) 37.7±19 40.3±19 34.9±20 0.27

Average Age at Measurement 

(±SD)

54.8±15.3 56.7±15.4 52.8±15.1 0.3

Years since Injury 17.8±13.5 16.2±10.4 19.5±16 0.3

Measured Prostate Volume 29.8±24 39.8±30 19.4±6.3 0.0006

Measured/Expected Volume 0.97±0.67 1.25±0.85 0.68±0.2 0.0005

Number of Patients with 

Prostate Smaller than expected

39(60%) 11 (33.3%) 28 (87.5%) 0.0004



Correlation of PV with age 

High injuries: R2=0.26, p=0.003) 

Lowe injuries: (R2=0.08, p=0.11). 



Moreover

• Patients with lower SCI had significantly 

smaller prostate even compared to expected 

PVs during SCI (18.7±4.6 cc Vs. 27.8±6.9 

cc, p=0.00006).



Suggested Explanation

• Damage to spinal nuclei of the sympathetic 

nervous system can potentially explain the 

phenomenon.





Inside the CNS

• Its first neuron arises in the hypothalamus. 

• Its axon travels the hypothalamospinal tract 

to synapse in the grey matter of the 

intermediolateral nuclei at spinal segments 

T1-L2. 



Outside the CNS

• From there, a white rami communicate 

(preganglionic) travels into the sympathetic chain 

(paravertebreal ganglia), and then, leaves the 

ganglia as either a grey rami communicate 

(postganglionic) that joins the spinal nerve or

• As preganglionic branch that exits the chain and 

synapse in prevertebral ganglia which in the case 

of the pelvic organs are in the inferior hypogastric 

plexuses. 

• This is the origin of the postganglionic fibers that 

innervate the prostate. 



Lesions above T6

• Disconnect the hypothalamospinal tract but leave the 

entire intermediolateral nuclei intact.  

• Uncontrolled hyperactivity of these elements is the 

source of life threatening autonomic dysreflexia, 

typically manifested by patients with SCI injuries 

above T6. 

• The higher the injury the greater the segment of 

intact intermediolateral nuclei and the higher the risk 

of autonomic dysreflexia.

• BPH develops "normally“ or even faster than 

normal.



Lesions below T6

• Damage to critical intermediolateral nuclei may 

result in paralysis of the lower part of the 

sympathetic nervous system and atrophy of the 

prostate. 

• Thus, prostate involution after lower spinal injury 

is an inverse phenomenon to autonomic 

dysreflexia. 



Conclusions

• Low SCI stops and reverses age related 

increase in PV. This phenomenon does not 

occur in high SCIs. 

• This suggests that continuous support of the 

nervous system is essential for sustaining 

BPH.

• This further suggests the possibility of a 

non-hormonal pharmacological intervention 

for reversing BPH.
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