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Pernicious anemia can cause motor 
and sensory loss, abnormal tone, mem
ory deficits, and other changes in mental 
status.1 This article presents the case 
report of a 60-year-old woman with per
nicious anemia and discusses the physi
cal findings associated with the disease, 
the expected course of the disease, and 
the role of the physical therapist in re
habilitating patients with pernicious 
anemia. 

PERNICIOUS ANEMIA 

Pernicious anemia, also called pri
mary anemia, combined systems dis
ease, subacute degeneration of the cord, 
and funicular myelitis, accounts for 85 
percent of all vitamin B12 deficiency dis
orders. Patients with this disease have a 
defect in production of an enzyme, the 
intrinsic factor, which is necessary for 
absorption of vitamin B12 into the distal 
small bowel. This lack of absorption 
leads to a malfunction of the enzymatic 
reactions involved in DNA synthesis 
and fatty acid metabolism. Resultant 
degenerative changes in the central and 
peripheral nervous systems account for 
the neurological symptoms of perni
cious anemia.1,2 

Three distinct nervous system find
ings are associated with untreated per
nicious anemia.1 The first is that the 
spinal cord degenerates in up to 75 per
cent of the cases. Degeneration is pri
marily in the posterior and lateral col
umns of the thoracic region. Posterior 
column lesions may precede lateral le
sions by months or years. Signs of spinal 
cord degeneration include gradual loss 
of vibratory and proprioceptive sense 
(greater in the legs than in the arms), 
ataxic gait, and variable degrees of weak
ness and spasticity. Secondly, about 25 
percent of untreated patients have pe
ripheral neuropathies. Nerve fibers of all 
sizes are affected, but large fibers tend 
to be affected more severely. Sensory 
loss is usually greater than motor loss. 
Nerve-conduction velocity studies can 
confirm peripheral neuropathy in per
nicious anemia.3 The third factor is that 
subtle changes in mental status are pres
ent in as many as two-thirds of un
treated patients. Abnormalities include 
apathy, irritability, mild memory loss, 
refusal to cooperate, drowsiness, and 
some paranoid tendencies.1,2 

The diagnosis of pernicious anemia is 
made easily if the vitamin B12 deficiency 
can be detected before the neurological 
signs are evident. Occasionally, how
ever, the neurological signs are evident 
before blood changes are apparent. The 
diagnosis of pernicious anemia is con
firmed by response to vitamin B12 re
placement therapy. Spontaneous remis
sion may occur, but once neurological 
signs are fully developed, they do not 
improve without medical intervention, 
including vitamin B12 replacement. 
Physical therapy is necessary for full 
recovery of function.1 If treatment is 
initiated within three to six months after 
onset of the disease, most neurological 
deficits will be resolved. If treatment 

starts after this period, the response is 
variable, but some improvement is still 
expected.2 

HISTORY AND PHYSICAL 
FINDINGS 

We treated a 60-year-old married 
woman (EK) with a long-standing his
tory of insulin-dependent, adult-onset, 
diabetes mellitus. In October 1981, she 
complained of increasing numbness of 
her extremities with paresthesias. Her 
complaints were initially attributed to 
diabetes mellitus. 

In December 1981, she was hospital
ized with acute pyelonephritis. At the 
same time, she underwent rapid neuro
logical deterioration of unknown etiol
ogy. By May 1982, she was essentially 
quadriplegic, with a severe peripheral 
sensory-motor polyneuropathy and 
marked mental status changes. She was 
diagnosed as having severe vitamin B12 
deficiency and given vitamin B12 re
placement therapy. Her diabetes, which 
was not well controlled, was stabilized. 
She was transferred to Spaulding Reha
bilitation Hospital (SRH) for rehabili
tation in June 1982. 

On admission to SRH, EK was mildly 
confused, lethargic, somewhat agitated, 
depressed, and exhibited some minor 
residual memory loss. She had severe 
sensory and motor losses with the great
est deficits in her lower extremities. She 
had moderate impairment of propri
oception and kinesthetic awareness in 
her upper extremities with absent pro
prioception in the wrist and fingers. 
Moderate impairment also occurred in 
light touch and sharp and dull discrim
ination in her lower extremities. Propri
oception and kinesthetic awareness were 
absent. We could not elicit deep tendon 
reflexes or plantar reflexes. Tone was 
normal in both upper extremities, but 
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PRACTICE 

the trunk and lower extremities were 
generally hypotonic. She had a neuro
genic bladder and bowel. 

We elicited active isolated move
ments at all joints. Upper extremity 
muscle strength was generally Fair; 
lower extremity and truncal strength 
were generally Poor. Coordination of all 
extremities was severely impaired. Head 
control was Good, but trunk control was 
Poor. She could not sit unsupported and 
required maximal assistance for all func
tional activities. Her poor endurance 
limited evaluation and treatment time 
to a maximum of 20 to 30 minutes. She 
had orthostatic hypotension as well. 

Pain was a major problem for this 
patient. She had a preexisting thoracic 
kyphoscoliosis with pelvic obliquity. 
Muscular weakness, in addition to this 
structural abnormality, resulted in back 
pain when sitting, and she had to use a 
reclining chair. She also experienced se
vere paresthesias in all extremities with 
pain increasing distally. "Spasms" that 
appeared as writhing, uncoordinated 
movements of all extremities accom
panied the paresthesias. In summary, 
EK was severely impaired and exhibited 
manifestations of all three of the nerv
ous system findings associated with un
treated pernicious anemia. 

PHYSICAL THERAPY PROGRAM 

During her first month at SRH, we 
carried out physical therapy at her bed
side. The program consisted of active 
assistive exercises, range-of-motion 
(ROM) exercises, endurance training, 
and reconditioning. We used a tilt table 
to overcome her orthostatic hypoten
sion. Then functional retraining was in
itiated. Because EK's endurance and at
tention span were limited, therapy pro
gressed slowly for the first month. 

As her strength and endurance in
creased, we took the patient to the phys
ical therapy department for treatment. 
The program became more vigorous 
over the next three months. Techniques 
included use of proprioceptive neuro
muscular facilitation diagonal patterns, 
developmental sequence tasks, and bal
ance activities on a therapeutic ball. We 
used sliding board transfers initially; 
subsequently, we used a stand-pivot 
transfer. We applied hot packs and mas
sage for pain relief and fabricated resting 
splints to maintain ankle ROM. 

Many of EK's motor and functional 
deficits appeared to result from the se
vere sensory losses. Therefore, sensory 
feedback was a major focus of the re
habilitation process. As endurance and 
alertness increased, training with EMG 
audio and visual biofeedback were in
corporated into the program because 
biofeedback therapy has been recom
mended for patients with sensory loss.4 

We used a Cyborg* dual-channel mon
itor for audio feedback and an oscillo
scope for simultaneous visual feedback. 
Biofeedback training appeared to be a 
major stimulus in facilitating this pa
tient's return of function. This stimulus 
was evident from the rapid gains of 
lower extremity strength immediately 
after initiation of biofeedback therapy. 
Rapid gains in functional status oc
curred concomitantly with the patient's 
knowledge of lower extremity position 
and with increasing strength. She was 
challenged by the visual and numerical 
output and believed that biofeedback 
also contributed to her motivation in 
therapy. Biofeedback was initially used 
for quadriceps femoris muscle aware
ness during strengthening when sitting, 
then during standing, and ultimately 
during early stages of gait training. Dur
ing the final stage of rehabilitation, 
EMG feedback was used when strength
ening many muscle groups. 

During the last month of rehabilita
tion, the focus of therapy shifted to gait 
training. Initially, gait training took 
place in parallel bars but progressed rap
idly to the reciprocating walker, stand
ard walker, and finally to Loftstrand 
crutches. On October 21, 1982, the pa
tient was discharged to her daughter's 
home. 

DISCHARGE STATUS 

At the time of discharge, muscle tone 
and joint ROM were within normal lim
its. Upper extremity strength was Good 
and truncal strength was Good minus. 
Some persistent lower extremity weak
ness remained with more involvement 
at the pelvic girdle and at the foot and 
ankle. Sensation was intact in the upper 
extremities, but proprioception, kines

thesia, and sharp and dull discrimina
tion remained impaired in the lower 
extremities with greatest impairment in 
the ankles and toes. A slight deficit ex
isted in fine motor coordination of the 
hands and fingers. Rapid alternating 
movements were impaired in the lower 
extremities. The patient's sitting balance 
was good although her standing balance 
was slightly compromised. Her bowel 
and bladder problems had resolved, and 
she no longer reported pain and spasms. 

Functionally, the patient was inde
pendent in bed mobility, transfers, and 
wheelchair mobility. She ambulated in
dependently in the house, but required 
guarding when she used Loftstrand 
crutches, and needed contact guarding 
outdoors. She required minimal assist
ance with stair climbing. 

Six months after discharge from SRH 
and 17 months after initial onset of 
symptoms, the patient was ambulating 
independently on all surfaces, indoors 
and outdoors. She required no assistive 
devices indoors but did use Loftstrand 
crutches outdoors for walking long dis
tances. She still received physical ther
apy three times a week, walked a mile a 
day, and was on a self-exercise program. 

SUMMARY 

This case demonstrated the physical 
and cognitive losses that can occur as a 
result of untreated pernicious anemia. 
We summarized the role of physical 
therapy in treating a patient with this 
disease. Biofeedback therapy played an 
important role, provided the patient 
with sensory awareness of the lower ex
tremities, and facilitated strengthening 
and functional training. In addition, this 
mode of treatment challenged and mo
tivated the patient during a long and 
tedious rehabilitation. Finally, this case 
demonstrated the level of return that 
can occur despite an apparently severe 
neurologic insult and complete func
tional dependence. 
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