European Journal of Clinical Medicine
Vol 5| Issue 3 | June 2024
ISSN 2736-5476

RESEARCH ARTICLE

CrossMark

ABSTRACT

Functional Evolution of Spinal Cord Injury
Patients Followed by the Rehabilitation Team
Residing Outside the Capital of Antananarivo

Andréa Holiarisoa Raharinantenaina', Zoniaina Valerien Herinandrianina',
Synése Joseph Bemora’, and Gaétan Duval Solofomalala’

Spinal cord injury rehabilitation is a complex and continuous process
aimed at improving patients’ functional capacity and quality of life. The
objective of this study was to assess the progress of spinal cord injury
patients followed by the rehabilitation team residing outside Antananarivo.
A prospective descriptive cross-sectional study was conducted over a period
of seven years, from 2015 to 2022, involving all patients who had previously
consulted the Rehabilitation Department at CHU-JRA. Follow-up through
telephone calls and/or during follow-up consultations was carried out. Of
the 50 included patients, a male predominance of 76% was observed, with
a mean age of 46 years. The majority were paraplegic (84%), with an
ASIA classification predominantly in category A. Only 16% benefited
from rehabilitation sessions in a specialized center, while 84% practiced
exercises at home. Only 10% of patients achieved a high level of functional
independence. However, 62% developed pressure ulcers and the mortality
rate was 28%. The study highlights the urgent need to improve accessibility
to rehabilitation services in rural areas and outside the capital, as well
as the importance of mastering self-rehabilitation exercises to maintain
the autonomy acquired during rehabilitation sessions at the rehabilitation
center.
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1. INTRODUCTION

Spinal cord injury constitutes a major public health issue
globally, with devastating repercussions on the quality of
life of affected individuals [1]. These injuries, often caused
by traumatic accidents or diseases, result in permanent or
temporary impairment of motor, sensory, and autonomic
function [2]. The importance of rehabilitation for spinal
cord injury patients is crucial in their functional recovery
process and social reintegration. This phase of specialized
care aims to maximize functional independence, improve
quality of life, and promote patients’ autonomy [3].

Rehabilitation for spinal cord injury patients encom-
passes a variety of interdisciplinary services, including
physiotherapy, occupational therapy, as well as medical
and social interventions. These programs are designed to
address the specific needs of each individual and promote
their optimal recovery [4].

It is a complex process that requires a multidisciplinary
and individualized approach. Firstly, from the early stages
following the initial management of the spinal cord injury
in the Neurosurgery or Neurology department, a compre-
hensive assessment is essential to determine the specific
needs of each patient. This assessment considers not only
the physical aspects of the injury, such as the level and
severity of paralysis, but also the psychological, social, and
environmental factors that may influence the rehabilita-
tion process [5].

Once the needs are identified, a personalized reha-
bilitation plan is developed in collaboration with an
interdisciplinary rehabilitation team according to the spe-
cific needs of the patient. This rehabilitation plan aims
to maximize the patient’s functional capacities, prevent
secondary complications, and promote their autonomy
and social integration.
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Rehabilitation interventions often include physiother-
apy sessions to improve muscle strength, mobility, and
balance, as well as occupational therapy sessions to help
patients regain their abilities to perform activities of daily
living, such as feeding, grooming, and dressing.

Rehabilitation management of spinal cord injury
patients is not limited to therapy sessions alone. It also
involves ongoing support to help patients adapt to their
new situation, overcome obstacles, and maintain motiva-
tion throughout the rehabilitation process. Additionally,
rehabilitation services should be accessible and available in
the long term to allow regular follow-up and adaptation
of the treatment plan according to the evolving needs of
the patient [5], [0].

However, it is essential to recognize that spinal cord
injury patients living outside the capital city of Antana-
narivo in Madagascar face significant challenges in
accessing rehabilitation care due to geographical, financial,
and structural barriers. Medical resources and specialized
facilities are often concentrated in major cities, leaving
populations in peripheral regions with limited or no access
to these vital services. This access disparity exacerbates the
already considerable difficulties faced by spinal cord injury
patients in their recovery journey.

The objective of this study was to evaluate the clinical
and therapeutic evolution of spinal cord injury patients
residing outside the capital city of Antananarivo in Mada-
gascar, shedding light on the specific challenges they face
in accessing rehabilitation services.

2. METHODS

A prospective descriptive cross-sectional study was
conducted over a period of seven years, from 2015 to
2022, including all patients who had previously consulted
the Functional Rehabilitation Department at CHU-JRA.
Follow-up through telephone calls and/or during follow-
up consultations was performed.

All patients with spinal cord injury admitted to the
functional rehabilitation department of CHU-JRA during
the study period, consenting to answer pre-established
questions by telephone call or scheduled follow-up, were
included in this study.

Patients who did not respond to telephone calls three
times were excluded from the study.

Data were collected from medical records in the func-
tional rehabilitation department. Additionally, patient
follow-up was conducted through medical follow-up con-
sultations and telephone interviews using pre-established
questionnaires.

The questions were intentionally designed to be short
and simple to increase participant numbers.

The parameters studied included patients’ clinical data:
age, gender, marital status, cause of spinal cord injury,
ASIA spinal cord injury classification, and injury level;
rehabilitation interventions received: rehabilitation ses-
sions in the facility or at home; functional and psychosocial
outcomes: functional independence according to the
Barthel Index; and complications: pressure ulcer occur-
rence, urinary tract infections, orthopedic deformities.
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Data were entered and analyzed using SPSS 21 and
Excel 2019 software. Statistical analysis was performed
using ANOVA test.

The study was limited by the subjectivity of responses
through telephone calls, and some families were at work
during the call, resulting in response limitations.

This study was conducted following ethical principles.
All data were treated confidentially and anonymously,
and informed consent was obtained from all participants.
Measures were taken to ensure respect for confidentiality
and the well-being of patients throughout the study.

3. RESULTS

The study results revealed that among the 50 included
patients, there was a male predominance of 76%. The mean
age of the patients was 46 years with an age range from 13
to 75 years (Table I). Of these patients, 84% were paraplegic
and 16% were tetraplegic.

Regarding classification according to the ASIA (Amer-
ican Spinal Injury Association) scale, the results showed
that the majority of patients had ASIA A classification,
accounting for 72% (36 patients), followed by ASIA B
category with 22% (11 patients), and ASIA C with only
6% (3 patients). No patients were classified in the ASTA D
category (Table II).

Out of the 50 patients included in the study, only
8 continued rehabilitation sessions in a specialized cen-
ter, representing 16% of cases. The remaining patients
(84%) performed rehabilitation exercises at home with the
assistance of their families, based on advice and exercises

TABLE I: Socio-DEMOGRAPHIC DATA OF SPINAL CORD INJURED

PEOPLE
Parameters Number Percentage (%)
Average age 46
Gender
Male 38 76
Female 12 24
Marital status
Married 15 30
Single 31 62
Widowed 2 4
Divorced 2 4
Occupation
Working during the injury 14 28
Off work 31 62
Student 5 10
TABLE II: CLINICAL PARAMETERS

Types of lesions

Paraplegia 42 84
Tetraplegia 8 16
ASIA classification
ASIA A 36 72
ASIA B 11 22
ASIAC 3 6
ASIAD 0 0
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TABLE III: PROGRESSION OF SPINAL CORD INJURIES AFTER FoLLow-UpP
BY THE REHABILITATION TEAM

Functional independence

Barthel index < 50/100 30 (60%)
Barthel index = 50 — 75/100 15 (30%)
Barthel index > 75/100 5(10%)
Complications
Pressure sore 31 (68%)
In the sacrum 27 (87,1%)
In the right/left trochanter 5(16,1%)
Others 2 (6,5%)
Urinary infection 12 (24%)
Respiratory problems 4 (8%)
Other complications 2 (54%)
Death 14 (28%)

prescribed during their stay at the CHU-JRA rehabilita-
tion department.

Regarding functional independence, 10% of patients (5
out of 50) had a Barthel Index equal to or higher than
85/100, indicating a relatively high level of independence in
activities of daily living (Table I1T).

However, a significant proportion of patients, 62% (31
patients), developed pressure ulcers during their rehabili-
tation. Among them, 32% (10 patients) developed pressure
ulcers during hospitalization, while 42% (21 patients)
developed pressure ulcers after discharge from the hos-
pital, highlighting persistent challenges in pressure ulcer
prevention among spinal cord injury patients.

Finally, an alarming result lies in the mortality rate, with
28% (14 patients) of patients dying during the follow-up
period. However, it is important to note that the exact
reasons for death were unknown for the majority of fam-
ilies, emphasizing the need for better communication and
thorough follow-up for these patients.

4. DISCUSSION

The results of this study shed light on several cru-
cial aspects of rehabilitation management for spinal cord
injury patients outside the capital city of Antananarivo
in Madagascar. These findings raise important questions
about access to specialized healthcare, quality of rehabili-
tation, and prevention of complications in remote regions.

The prevalence of spinal cord injuries among young
adult males is of great medical and social importance.
This finding is consistent with other studies conducted in
similar settings, perhaps highlighting differences in expo-
sure to spinal cord injury risks between genders and age
groups. The fact that young, male individuals are more
often affected by spinal cord injuries is a phenomenon
observed in many studies and can be attributed to several
factors [7]:

Risk-taking behaviors: Men are often more inclined to
engage in risky activities such as extreme sports, reckless
driving, high-speed driving, or dangerous occupational
activities, which expose them to higher risks of traumatic
injuries, including spinal cord injuries.

Occupational exposure: Some work environments, such
as construction, industry, and emergency services, pose

Functional Evolution of Spinal Cord Injury Patients Followed

an increased risk of serious injuries, including spinal cord
injuries. Since men are often overrepresented in these sec-
tors, they are more likely to be exposed to occupational
risks.

Sports activities: Men are often more involved in high-
risk sports activities such as rugby, American football,
combat sports, etc. These sports activities can result in
serious injuries, including spinal cord injuries.

Understanding the risk factors for spinal cord injuries
among young males can guide prevention and awareness
efforts to reduce the incidence of these serious injuries.

The ASIA (American Spinal Injury Association) classi-
fication is a standard system used to assess and document
spinal cord injuries based on their level and severity.
This classification helps determine the degree of preserved
sensory and motor function in patients with spinal cord
injuries, which is essential for guiding clinical management
and rehabilitation care.

In the context of this study, the majority of patients
were classified in the ASTA A category, indicating a total
absence of sensory or motor function below the level of
the spinal cord injury. This classification is associated with
complete paralysis of the lower limbs and, in many cases,
the upper limbs, which can lead to significant loss of func-
tional independence and profound impairment of quality
of life.

For patients classified in the ASIA A category [£],
rehabilitation needs are often complex and require a mul-
tidisciplinary approach to maximize functional outcomes.
Rehabilitation interventions may include physiotherapy
to maintain muscle flexibility and strength, occupational
therapy to develop adaptation and independence skills in
activities of daily living, and training in the use of assistive
devices and transfer techniques to facilitate mobility and
social participation.

Limited access to specialized rehabilitation in rural
areas, as revealed by this study, raises important con-
cerns regarding equity and effectiveness of healthcare for
spinal cord injury patients. This situation highlights several
challenges and underscores the urgent need to improve
accessibility to rehabilitation services in these regions.

The result of this study differs from those in indus-
trialized countries [9], [10]; access to rehabilitation for
patients in rural areas is generally better due to several fac-
tors. These countries often have more advanced healthcare
infrastructure, greater availability of specialized healthcare
professionals, and larger financial resources to support
rehabilitation services in rural areas. Additionally, these
countries often implement policies and programs aimed
at reducing health disparities between urban and rural
areas, which may include financial incentives to attract
healthcare professionals to remote regions and grants to
improve healthcare infrastructure.

However, in some African countries [1 1], [12], the situa-
tion of inaccessibility to rehabilitation care is considerable.
Barriers to access include several factors such as geo-
graphical distance, lack of public transportation, financial
costs associated with travel and care, as well as insufficient
awareness and education about the importance of reha-
bilitation after a spinal cord injury. These obstacles can
make it difficult, if not impossible, for many patients from
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rural areas to reach specialized centers to receive the care
they need.

Common challenges include inadequate healthcare
infrastructure, shortage of trained healthcare profession-
als, as well as financial constraints limiting individuals’
ability to afford specialized services. However, some
countries are also implementing innovative initiatives to
improve accessibility to rehabilitation services in rural
areas, such as using tele-rehabilitation and strengthening
local capacities [13].

Another approach involves intersectoral collaboration
among health authorities, government agencies, non-
governmental organizations, and local communities to
develop policies and programs that promote accessibility
and equity in rehabilitation in rural areas. This could
include initiatives to improve healthcare infrastructure,
provide financial support to low-income patients, and raise
public awareness about the importance of rehabilitation
after a spinal cord injury.

A small percentage of patients demonstrated a relatively
high level of independence in daily activities, while a signif-
icant proportion developed pressure ulcers during or after
their rehabilitation.

This study on the evolution of spinal cord injury patients
living outside Antananarivo highlights several critical
aspects of the care of this vulnerable population, includ-
ing functional evolution, the occurrence of pressure ulcer
complications, and the high mortality rate. The results of
this study revealed diversity in the functional evolution
of spinal cord injury patients. It is well established that
functional evolution after a spinal cord injury is complex
and can vary considerably from one individual to another
based on factors such as the level and severity of the injury,
the presence of comorbidities, and access to specialized
rehabilitation services.

It is important to note that the functional evolution of
spinal cord injury patients can be influenced by several
factors, including the level and severity of the injury, the
presence of medical complications, access to specialized
rehabilitation services, as well as social and familial sup-
port [14].

A significant proportion of patients developed pressure
ulcers after returning home, highlighting persistent chal-
lenges in preventing complications in spinal cord injury
patients. Pressure ulcers are a frequent and debilitating
complication in people with spinal cord injuries, resulting
from prolonged pressure on the skin due to immobility and
loss of sensation [15].

An alarming result of our study is the high mortality
rate among patients, with 28% of patients dying during
the follow-up period. While the exact reasons for death
are unknown to most families, it is likely that medical
complications related to the spinal cord injury, such as
respiratory infections, urinary infections, or cardiovas-
cular complications, contributed to this high mortality
rate [16], [17].

5. CONCLUSION

This study provides an important insight into the sit-
uation of spinal cord injury patients residing outside the
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capital of Antananarivo in Madagascar. The results reveal
several major challenges faced by these patients, including
access to rehabilitation, prevalence of pressure ulcers, and
high mortality rate. The evaluation of patients’ functional
evolution shows diversity in the results, with a limited num-
ber of patients achieving a relatively high level of functional
independence in daily activities. However, a significant
proportion of patients exhibit significant dependence,
emphasizing the need for continuous and specialized care
to optimize their autonomy. The identification of a high
prevalence of pressure ulcers among patients highlights the
urgent need for prevention and management interventions,
including strengthening patient and caregiver education,
improving access to prevention devices, and providing reg-
ular medical follow-up. Furthermore, the high mortality
rate among patients underscores the importance of close
monitoring and early intervention to prevent serious com-
plications and improve long-term outcomes. Strategies to
improve communication and patient follow-up, as well as
coordination of care among different healthcare providers,
could help alleviate this burden. Overall, this study high-
lights the persistent challenges faced by spinal cord injury
patients in areas outside the capital of Antananarivo in
Madagascar, while emphasizing the need for targeted inter-
ventions and strategic healthcare policies to improve their
care and quality of life. These results call for concerted
action by health authorities, healthcare professionals, and
stakeholders to ensure quality care and better social inte-
gration for this vulnerable population.
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