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Paraplegia is a well-defined state of complete motor deficit
in the lower limbs, regardless of sensory involvement, with
muscular strength grading zero. Occurrence of sudden
paraplegia is definitely a catastrophic event not only in an
individual’s life, but it equally affects the family as a whole. It
alters not only the patient’s physical condition but also his/
her mental, psychological, and social well-being. The most
common cause is trauma. It may also be secondary to
neoplastic, vascular, degenerative, inf lammatory, or
traumatic diseases.1,2 Impairments in bowel and bladder
function, mobility, and autonomic functions along with
secondary conditions (viz., pressure ulcers, pain, and
impaired sexual functions) are some of the complications
that directly impact the patient’s health.3

Neurosurgeons throughout the globe are getting
increasing number of patients of paraplegia day by day.
Patients often need intensive rehabilitation in hospitals and
rehabilitation centers, to maximize their functions in daily
activities.4

Patients and Methods

We conducted a study at our institute in the Departments of
Neurosurgery and Psychiatry (SKIMS) and Department of
Psychology (University of Kashmir). In this study, patients
with paraplegia were followed up for a minimum period of
1 year postinjury, and neurologic improvements along with
complications and difficulties faced by paraplegics were
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Abstract Cases of paraplegia form a considerable proportion of patient population visiting
neurosurgical and neurologic units. Paraplegia not only alters the physical condition of
the patient but also his/her mental, psychological, and social well-being. We collected
data of 30 patients with paraplegia admitted during a period of 4 years who were
followed then for a minimum period of 1 year. Those patients were evaluated for their
neurologic improvement and complications usually associated with paraplegia. We
found that patients with preserved sensations have better outcome and should be
aggressively treated by surgery; whereas in patients who have no motor and sensory
function at the time of injury, the decision regarding surgery should be guarded. We
also derived that most common complications on follow-up include pressure sores,
bladder dysfunction, and deep venous thrombosis, and evaluating them for
depression and anxiety is mostly overlooked. We stress that the need of the hour in
a resource-limited society such as ours is an intensely committed psychological
rehabilitation in this group of patients.
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evaluated. Inclusion criteria included all the patients who
were newly injured, had power in the limbs of not more
than 3/5, had no head injuries or any preexisting
neuropsychiatric disorder, and were at least 18 years of
age. We defined paraplegia as motor power ranging from 0/5
to 3/5 at the time of presentation to us. The 5-year study
period extended from April 2010 till March 2014. We
included 37 patients in the study; however, complete 1-
year follow-up was available in 30 patients only. We divided
the patients into two groups as per the American Spine
Injury Association (ASIA) classification. ASIA2 classifies
traumatic paraplegia into two groups: complete injuries
(known as ASIA-A), without any motor and sensory function
below the level; and those with preserved sensory function
without any motor function (paraplegic) (known as ASIA-
B).2 Motor power was assessed before surgery (on arrival),
after surgery, and on 1-year follow-up, and graded as per
Medical Research Council Score from grades 0 to 5.5 Hospital
Anxiety and Depression Scale was used to assess the
occurrence of anxiety and depression disorders in patients
with paraplegia.6 Increase in motor power by at least grade 1
or nondependency on indwelling urinary catheter was
considered as improvement. We also evaluated associated
complications, such as, bladder dysfunction, bowel
dysfunction, deep vein thrombosis (DVT), and pressure
sores.

Results

Most patients 73.3% (n ¼ 22) were between 20 and 40 years
of age. Mean age was 31.9 years. Males were 80% (n ¼ 24).
The mechanism of injury was fall from height (mostly trees)
in 73.3% (n ¼ 22) cases and road traffic accident in 16.6%
(n ¼ 5) cases. Other modes of injury to the spinal cord
included machine injury 3.3% (n ¼ 1), Pott’s spine 3.3%
(n ¼ 1), and multiple myeloma 3.3% (n ¼ 1). The most
common site of injury was at D11 to L1 in 53.3% (n ¼ 16)
cases (►Figs. 1 and 2). Power at presentation was grade 0 in
56.6% (17/30), grade 3 in 23.3% (7/30), grade 2 in 16.6% (5/
30), and grade 1 in 3.3% (1/30) of cases. Out of the 30
patients, 83.3% (n ¼ 25) were operated and 16.7% (n ¼ 5)
were managed conservatively. Among those treated
conservatively, 60% (3/5) showed improvement and 40% (2/
5) did not improve. Out of those treated surgically, 64%(16/
25) improved and 36% (9/25) did not improve (►Table 1).
Decompression and long-segment transpedicular fixation
with bony fusion was the most common procedure
performed in 72% (18/25) cases. In our study, we had 13
patients (43.3%) in ASIA-A group and 17 (56.6%) in ASIA-B
group. We noted that within ASIA-A group, no improvement
was seen in 61.5% (8 out of 13), whereas in ASIA-B group no
improvement was seen in only 11.7% (2 out of 17)
(p ¼ 0.0069) statistically significant (►Table 2). After
admission, 46.6% (n ¼ 14) patients received injection
methylprednisolone (MPS). Among those receiving MPS,
64.2% (9/14) improved. Sixteen patients did not receive MPS
injection, and among those not infused by MPS, 56.2% (9/16)
improved (p > 0.05, insignificant). On 1-year follow-up,

66.6% (n ¼ 20) were found to have shown improvement in
motor power. Power improvement to grade 4 was seen in
33.3% (n ¼ 10) patients, grade 3 in 26.6% (n ¼ 8), and grade
1 in 6.66% (n ¼ 2) patients. The most common complications
experienced were bladder dysfunction in 66.6% (n ¼ 20),
pressure sores were seen in 33.3% (n ¼ 10), and DVT in
16.6% (n ¼ 5). Hospital Anxiety and Depression Scale
showed psychological problems ranging from mild
depression and behavioral changes, as irritability and
mood swings anxiety were observed in 83.33%, to severe
depression with suicidal tendency, which was observed seen
in four (13.35%) patients. Complaint of fatigue was seen in
70% (21/30) patients (►Table 3).

Discussion

Traumatic spinal cord injury (SCI) is a life-altering
experience not only for the person with injury but for

Fig. 1 MRI of the spine sagittal section shows fracture-subluxation of
middorsal vertebra.
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spouses, parents, siblings, and children of the person. It leads
to physical, functional, and psychosocial challenges for
individuals. A high incidence of SCI among younger
populations has been reported,4,7 resulting in significant
physical, mental, and financial burden for individuals and
their caregivers.3,4,8,9

ASIA2 classifies traumatic paraplegia into two groups:
first, complete injuries (known as ASIA-A), without any
motor and sensory function; second, those with preserved
sensory function without any motor function (paraplegic)
(known as ASIA-B). Harrop et al10 evaluated the neurologic
outcome of 282 patients who sustained trauma in regions of

the thoracic and lumbar spine and found that both groups
have distinct neurologic recovery prognosis. These authors
observed that only 7.7% of patients, classified as ASIA-A,
showed some degree of neurologic improvement compared
with 66.7% of neurologic improvements seen in patients
classified as ASIA-B after 1-year follow-up.11 In our study,
we had 13 patients (43.3%) in ASIA-A group and 17 (46.6%)
in ASIA-B group. We experienced that within ASIA-A group,
no improvement was seen in 61.5% (8 out of 13) patients,
whereas in ASIA-B group no improvement was seen in only
11.7% patients. Such data suggest that preserved sensory
function, despite no motor activity in the lower limbs, is an
important prognostic factor in patients with spinal
trauma.10 For patients with traumatic SCI ASIA-B group,
we believe that sensation preservation in any degree (partial
or total) is a prognostic factor that should be considered
when deciding on the type of treatment.11

Apart from loss of sensation and motor function, there
may also be obnoxious additional effects, including impaired
sexual function, incontinence, and pain. These symptoms
often result in vocational and social losses, and place great
demands on family and relationships. In our study,
consideration was given to bladder dysfunction, however
evaluation of sexual functions was lacking. We found that
although all the patients had bladder involvement at time of
injury, on 6-month follow-up, 10 (33.4%) patients had
improved and 66.6% (n ¼ 20) had bladder dysfunction.
Hence, bladder problems are significantly high in
paraplegics.

SCI occurs most frequently in young males because they
are physically more active than females and elderly
population.12 In our study, 86% (n ¼ 26) patients were

Fig. 2 CT scan of the spine sagittal section shows fractures of L1 and
D8 vertebra.

Table 1 Table depicting number of patients improved after
surgery or conservative management

Improved Not improved

Number % Number %

Operated (n ¼ 25) 16 64 9 36

Conservative (n ¼ 5) 4 80 1 20

Table 2 Comparison of improvement in ASIA-A and ASIA-B
groups

Improved Not improved

Number % Number %

ASAI-A (n ¼ 13) 5 38.5 8 61.5

ASAI-B (n ¼ 17) 15 88.3 2 11.7

Abbreviations: ASIA-A/-B, American Spine Injury Association group A/B.
p ¼ 0.0069 (significant).

Table 3 Complications on follow-up

Complications No. of patients (%)

Bladder dysfunction 20 (66.6)

Pressure sores 10 (33.3)

Deep vein thrombosis 5 (16.6)

Anxiety disorders 25 (83.3)

Depressive disorders 17 (57)

Fatigue 21 (70)

Severe psychological disorders
with suicidal tendency

4 (13.35)
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males and 50% (n ¼ 15) were below 30 years of age. In
literature, approximately 82% of all SCIs occur in males, and
55% are younger than 30 years.13

In our study, dorsolumbar junction was the most
common site of injury, which was in accordance with most
of the studies.14 It was followed by injuries to the
cervicodorsal junction area, as they are junctional areas
between the mobile and rigid (thoracic) segments of spine
and hence are considered are most prone to trauma.

Our study shows that fall was the most common mode of
injury seen in 73.3% cases, whereas most of the studies show
that road accident (40–60%)15 was the most common mode
of spinal injury. The reason is that agriculture and
horticulture are the main occupations of our state, and a
large proportion of population is associated with fruit-
growing industry. Hence we get a lot of cases of fall from
trees, especially walnut trees during harvesting season.

Some studies implied that four areas of function emerged
as particularly important among individuals with SCI: bowel,
bladder, sexual, and motor (ambulation). Restoring mobility,
sexual function, and bowel/bladder function emerged as
priorities for almost all the individuals with paraplegia, but
no consensus was formed to determine which one should be
the top most priority. The two functions that have received
the greatest attention in the literature to date are motor
function and complications associated with bladder
function.16,17 In our study, patients evaluated on follow-up
were more concerned regarding recovery of bowel and
bladder functions. We believe that more research on bowel
management and sexual function of patients with spinal
injury is required as nowadays quality-of-life issues and
patient preferences are given importance.17 We also
observed that secondary conditions such as pain, pressure
sores, and spasms were rarely evaluated in the surveys. In
studies in which pain was included, it was identified as an
essential condition (25% in some studies) but less important
than motor and bladder/bowel function.18 Because
occurrence of pain was very infrequent in our outpatients,
this variable was excluded. One reason for that may be
inclusion mostly of completely paraplegics without any
sensory and motor function in our study.

In all the patients included in our study, we always found
features of psychiatric dysfunction. It ranged from mild
depression and anxiety disorders to severe depression
leading to suicidal tendency. Some authors concluded that
there may be differences between subjective and objective
feeling, which is suggested by studies investigating
differences between staff ratings and patient ratings of
depressed mood.19–21 Furthermore, health professionals
differ between themselves on their assessment of patients
with SCI. Research by Dijkers and Cushman22 found that
mental health professionals and physicians reported the
lowest, occupational and physiotherapists occupied an
intermediary position, and nurses judged the highest
percentage of patients as being depressed.23 Suicide and
divorce rates among patients with SCI are on the increase.24

Some variables that have been found to be associated with
an unfavorable adjustment to SCI include older age, low

education, low social support, being male, and having a
complete lesion.25,26 We noticed that significantly higher
proportion of persons with SCI is depressed and anxious in
comparison to able-bodied persons of a similar background.
These responses may be considered normal responses to an
abnormal situation,26 and not reflective of psychological
problems usually associated with psychiatric disorders.
However, some people experience more serious
psychological difficulties than others. Research into
psychological adjustment following SCI indicates that
psychological morbidity decreases over time.25–27 Dryden
et al observed that 28.9% of the patients with SCI required
treatment for depression,28 which is quite high. Patients
with complete lesions tend to be more depressed than those
with incomplete lesions,29 which is in accordance with our
study. This may be due to the hope that the person with an
incomplete lesion will walk again.23

Interestingly, the importance of fatigue was not
investigated in any of the studies. Fatigue is a common
consequence of SCI (as in other chronic conditions) and has
been shown to have a negative impact on quality of life.30

We in our study found persistent complaint of fatigue in 70%
(21/30) patients on 1-year follow-up.

Another aspect evaluated in some studies is that, in the
SCI population, association between essential hypotension
and cognitive impairment has been reported.31–34

Specifically, prolonged reaction times and decreased
accuracy in sustained attention and working memory are
reported in hypotensive compared with normotensive
subjects.32,33,35 There is speculation that the diminished
cognitive performance reported in hypotensive compared
with normotensive individuals is the result of long-standing
cerebral hypoperfusion due to the chronically low blood
pressure.36

We found that postinjury sexual dysfunctions are equally
distressing as other symptoms for younger population.
Orgasm and ejaculation are more vulnerable than erection.
Studies suggest that loss of erections after the injury should
not discourage the patient. Talbot37 found that half the men
who eventually recovered potency had had no erections in
the first 3 months, whereas Phelps et al38 showed that
improvement may continue for up to 2 years (with a mean of
9 months).

Conclusion

These results have implications for the treatment of patients
with SCI. First, patients in ASIA-A and ASIA-B groups have
significantly differing outcome, and these results imply that
patients with preserved sensations have better outcome and
should be aggressively treated by surgery, whereas in ASIA-B
group decision regarding surgery should be guarded.
Second, the most common complications on follow-up
include pressure sore, bladder dysfunction, and DVT. These
are preventable if patients and attendants are properly
educated. While this study shows that many people with SCI
are not severely depressed or anxious, they still have
elevated levels of anxiety and depression over the first
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year of injury. It is necessary to follow patients with SCI for a
longer period to determine whether this pattern remains.
Second, it is clear that up to a third of patients with SCI will
have levels of depression and anxiety typical of clinical
depression. This would justify the provision of psychological
services to assist those in need.
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