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25 years or more after spinal cord injury: clinical conditions
of individuals in the florence and stockholm areas

L Werhagen1, S Aito2, L Tucci2, J Strayer3 and C Hultling4

Setting: Retrospective analysis and retrospective follow-up.
Introduction: Spinal cord injury (SCI) patients have today a nearly normal lifespan. Avoidance of medical complications is key to this
end. The aim of the study was to analyse health in individuals surviving 25 years or more after traumatic SCI in Stockholm and
Florence, and compare medical complications.
Methods: Data from the databases of the Spinal Unit of Florence and from the Spinalis, Stockholm were analysed. Patients included
were C2–L 2, American Spinal Cord Association (ASIA) Impairment Scale (AIS) A–C, and X25 years post traumatic SCI. Patients
underwent a thorough neurological and general examination, and were interviewed about medical events during those years. Analysed
data include: gender, age at injury, current age, neurological level, AIS, cause of injury, presence of neuropathic pain (NP), and
spasticity and medical complications.
Results: A total of 66 Italian patients and 74 Swedish patients were included. The only statistical difference between the groups was
cause of injury due to falls was higher in the Florence group (Po0.01). Male/female ratio was 4:1. Traffic accidents were the most
common cause of injury. In all, 60% were paraplegics. Pressure ulcers (PU) occurred in nearly 60% and 32% experienced NP.
Respiratory complications (RC) occurred in 25% among tetraplegics. Neurological deterioration occurred in 14%.
Conclusion: PU, bony fractures, spasticity and NP are important problems after SCI. RC are of clinical importance in the tetraplegics.
Complications occur during all periods after injury. Many patients are otherwise healthy 25 years or more after SCI.
Spinal Cord (2012) 50, 243–246; doi:10.1038/sc.2011.130; published online 22 November 2011
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INTRODUCTION

Spinal cord injury (SCI) results in many medical complications,
necessitating a complex, comprehensive and changing system of
medical support. The annual incidence of traumatic SCI in Europe
is about 17.5 patients per million. As in much of the world, 80% of
patients are male, 40% of the patients are tetraplegic and 60% have a
complete SCI.1,2

Acute care of SCI has changed during the years. Decompression of
the neural elements, stabilisation of the spine and maintenance of
tissue perfusion are fundamental in optimising outcome. In contrast
to delayed surgery in past, most traumatic SCI patients today undergo
surgery in the acute phase after injury.3 Timely urgent physical and
rehabilitative care is essential not only for preserving neurological and
spinal outcomes, but also for avoiding complications of hospitalisa-
tion and prolonged bed rest.4

Over time SCI takes its toll in many ways. Those surviving the acute
injury will contend with further medical complications. Paralysis and
compromised mobility initiates a cascade of problems resulting in
cardiovascular deconditioning, muscle atrophy and weight gain.5

These leads to cardiovascular disease (CVD), altered glucose and
lipid metabolism. Lack of mechanical stress leads to loss of bony
mass leading to bone fragility and fractures. Lack of protective
sensation results in pressure ulcers (PU). Release of reflex function
results in spasticity and rigidity, which interfere with function.

Neuropathic pain (NP) frequently results from damage at peripheral
and central elements of the nervous system.
Examination and contrast of various systems of SCI care can

generate valuable insights in medical care. Close examination of
practises has allowed SCI centres to adopt the most effective strategies,
and move past ineffective ones. One example is the widespread
adoption of guidelines for minimising occurrence of venous throm-
boembolic disease.
Though both the cities of strong Western European culture, Stock-

holm and Florence, are different with distinctive cultural influences,
diet and medical systems. SCI care centres in Florence and Stockholm
have been developed in the past three decades. Links between both
centers allowed a systematic unified view of patients and histories,
allowing grouping and contrasting of both the systems.
Our purpose in this study is to analyse characteristics of SCI

patients in Stockholm and Florence. This may yield insight as
to differences and similarities in care, as well as characterise current
long-term survivors of SCI.

MATERIALS AND METHODS
Inclusion criteria were patients surviving with American Spinal Cord Associa-

tion (ASIA) Impairment Scale (AIS) grades A–C at follow-up and duration of

traumatic SCI 25 years or more. Both the centers use a database of patients to

track injuries over the past three decades. These databases were used to generate
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a list of patients that were recruited to the study. In Florence 86 patients that

have survived at least 25 years after their injury were identified. We were not

able to get in contact with 18 of them, in many cases because to inadequate

address or telephone number, and two patients did not want to participate in

the study. Finally, 66 Italian patients (IP) were included in the study. In

Stockholm 80 patients were identified and 74 patients from Stockholm,

designated Swedish patients (SP), were included and 6 patients did not agree

to participate in the study. All patients in the Florence area with SCI receive

their medical checkup at the Spinal Unit of Florence, and all SCI patients in

Stockholm receive their controls at the Spinalis.

The cause of injury was categorized into the following groups: road traffic

accidents, falling accidents, Sports accidents, diving accidents and other causes

(such as gunshot, and so on).

The examinations of all patients in both the groups were performed by an

experienced neurologist, one of the authors (LW). Patients underwent a

thorough neurological and general examination. AIS grade was determined

as per standard methodology defining both the level of injury and the degree of

injury.6 Tetraplegic patients were defined as having a neurological level C4–C8

and paraplegic with thoracic or lumbar injury level.

The patients were interviewed by a structured questionnaire about medical

complications, their family and occupational situations. When information was

missing a telephone interview was performed.

Data analysed included gender, age at injury, current age, time since injury,

occupational and family situation, neurological level, AIS, presence of spasticity

and NP. Complications were noted, including presence or history of PU, bone

fractures (BF), respiratory complications (RC), neurological deterioration,

depression, deep venous thrombosis, hypertension (HT), diabetes mellitus

and CVD. RC included bronchopneumonia, atelectasis and respiratory insuffi-

ciency. When PU and BF were present, location and treatment (surgical or

conservative) were studied.

The family situations were divided into: married, single and divorced/

widower. Occupational situations were divided into: (1) working full- or

part-time, (2) not working/retired.

Working part-time was defined as working at least 25%.

Definitions
PU: were graded in four grades 1–4 according to the National Pressure Ulcer

Advisory Panel’s updated pressure ulcer staging system where grade 1 was

defined as none blanch able erythematic of intact skin, warmth, oedema,

indurations and hardness, and the most sever grade 4 was defined as extensive

destruction tissue, necrosis or damage of the muscle, bone, or supporting

structures with or without full thickness skin loss.7

Spasticity: was defined as increased muscle tone (and an increase in the deep

tendon reflexes). We used the Ashworth scale (0–4).8 Grade 1 was defined as a

slight increase in muscle tone, manifested by a catch and release or minimal

resistance at the end of the range of motion when the affected part(s) is moved

in flexion or extension, and the most severe grade 4 was defined as affected

part(s) rigid in flexion or extension.

Pain was classified as neuropathic when in an area with decreased sensibility

and without evidence of non-neurological injury or inflammation.9 NP is

divided between at-level or below-level NP.

Diabetes mellitus was present when a fasting blood glucose was

46.0mmol l�1, and/or when the patient was under glucose modifying

medication.

HTwas considered present when blood pressure was4130/85, and/or when

the patient was under antihypertensive medication.

CVD included heart failure, myocardial infarction and angina pectoris.

Depression was considered present when the patients experienced depressed

mood, loss of interest or pleasure, feelings of guilt or low self-worth, disturbed

sleep or appetite, low energy, and poor concentration or under pharmacological

or psychological treatment for depression.

Analysis of data
Groups and subgroups are presented as absolute numbers and percentages.

Comparisons between groups were made by w2-tests or by Fischer’s exact test

when the numbers were too small to allow w2-test. Po0.05 were considered

significant.

Ethics
The study was approved by the Ethics committee at Karolinska Institutet

(2004/4:7) and (2006/594:31).

RESULTS

Sixty-six IP and 74 SP, in total 140 patients with a traumatic SCI of
greater than 25 years duration were studied in the present analysis.
In both the countries, 75% of patients were AIS A and 60% were
paraplegic. Road traffic accidents followed by falls were the most
common causes of injury.
In both the counties about half of the patients underwent surgery

after their injury. For mean age at the time of injury, male/female ratio
and time since injury, cause of injury, AIS, the neurological level and
treatment of lesion see Table 1.
Spasticity was the most common complication followed by PU. In

both the countries spasticity was more often present in patients with
higher lesions.
PU occurred during all periods after injury. The most common

location was sacral for both the groups followed by the ischium.
When NP was present, two-third of the patients in both countries

experienced below-level NP.
The most common location of BF was the femur followed by tibia.

BF occurred even after minor traumas.
The most common cause of neurological deterioration was syrin-

gomyelia followed by tethered cord.
RC occurred in 25% of the tetraplegics in both the countries.
Epilepsy was present in one IP and in none of the SP.
Only small differences were seen in long-term medical complication

between IP and SP (Table 2).
For the presence and treatment of PU and BF see Table 3.
For family and occupational situation see Table 4.

Table 1 Gender, age at the time of injury, actual age, time since

injury, causes of lesion, treatment of lesion, AIS and neurological

level in patients in Florence and Stockholm 25 years or more after

traumatic spinal cord injury

Variables Italian patients Swedish patients

Male 48 (73%) 58 (78%)

Female 18 (27%) 16 (22%)

Age at the time of injury (years) 23 (4–53) 21 (0–45)

Actual age (years) 56 (31–82) 52 (33–80)

Time since injury (years) 33 (25–60) 31 (25–54)

Cause of lesion

Falling accidents 23 (35%)a 11 (15%)

Road traffic accidents 31 (47%) 44 (59%)

Sports accidents 1 (2%) 5 (7%)

Diving accidents 7 (11%) 9 (12%)

Other 4 (5%) 5 (7%)

Treatment of lesion

Surgical 36 (55%) 41 (55%)

Conservative 30 (45%) 33 (45%)

Tetraplegi 27 (41%) 25 (34%)

Paraplegi 39 (59%) 49 (66%)

AIS

A 49 (74%) 56 (76%)

B 13 (20%) 10 (14%)

C 4 (6%) 8 (10%)

Abbreviation: AIS, American Spinal Cord Association (ASIA) Impairment Scale (AIS)
grades A–C.
aStatistical significance w2¼6.529, degrees of freedom (df)¼1, P¼0.0106.
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DISCUSSION

In our investigation, incidence of patient injury and outcome char-
acteristics, medical complications and demographics were surprisingly
similar. The only finding that showed statistical significance was some
difference in cause of SCI.
Both Sweden and Italy are well-developed Western European

countries. They have much in common, but there are differences in
how people live and how health systems function. Spinal injury
medical care has been well established in both the settings. Starting
in 1978, the Spinal Unit of Florence has 32 years of experience of acute
and long-term SCI care. Clinical activity at the Spinalis Outpatient
Clinic in Stockholm commenced in 1992. Both the systems provide
lifetime long-term care, outpatient SCI services and annual compre-
hensive evaluation, while primary every day care is provided by the
local health system.
These findings are much in keeping with reports of medical

complications in other world SCI treatment sites.10 Leading long-
term medical complications are PU, NP, spasticity and respiratory
compromise.11 Many patients are otherwise healthy 25 years or more
after a traumatic SCI.

As found in other studies, the most common cause of traumatic
SCI is road traffic accidents, followed by fall, whereas diving accidents
are the most common sports injury. In Florence, falling accidents was
more common than in Stockholm. This might be explained by the
local practise of climbing trees to pick olives. As with other SCI
studies, we found a strong male predominance (73% SP and 78% IP),
and 60% of the patients were paraplegic. This is in contrast to some
data showing increased numbers of tetraplegic patients relative to
paraplegia.12 However, the patients included in our study had their
SCI at least 25 years ago that might explain the difference.
PU was found to be the most common long-term complication.

Nearly half of the patients with PU were treated surgically. Minor PU
(grade 1–2) are difficult to count and not included in the present
study. Many patients have minor ulcers recognised and self-treated
conservatively and successfully. Several patients have had more than
one PU. Finally, we noted that PU occur during all time periods after
injury.
Neurological complications were common. Spasticity occurred in

60% of included patients in both the centres. However, we did not
study the treatment and the impact on daily life. In the present, it was
found that spasticity was more prevalent in higher lesions in both the
countries. The prevalence of NP was 32% in both the countries. In a
study done by Werhagen et al.,13 the prevalence was 40%, including
patients with AIS D. Our study showed like the study done by
Werhagen et al.13 that below-level NP was more common than at-
level NP. Neurological deterioration was found in 14% of the patients
in both the countries. This figure is o20%, the estimation in the
article by Nielsen et al.14 This may have to do with the fact that our
duration of injury was somewhat less than in the Nielsen study.
Nielsen et al. showed that syringomyelia can give rise to symptoms
26 years after injury.
Wahman et al.15,16 found that persons in Sweden with paraplegia

report increased prevalence of HT and diabetes mellitus compared
with the general population. However, in studies done by Soden
et al.17 and Lindal et al.,18 no increased CVD risk was found when
comparing a disabled subgroup with a non-disabled cohort.
In contrast, the prevalence of CVD, diabetes mellitus and HT is higher
in the present study, both in Florence and Stockholm, compared with
the ULF (Undersökning av Levnadsvanor) data. The data from the
Swedish Annual Level-of-Living Survey ULF has been compiled since
1975 by and under the authority of the Swedish government.
It represents a nationwide survey covering all persons in the age
range 16–84 years, focusing on health issues and living conditions.
Data were collected by interviews, the results of which were published
in annual reports.
The ULF data used in the present study were collected between the

years 2003 and 2005, and represent a subset of the total ULF dataset

Table 2 Long-term medical complications 25 years or more after

traumatic spinal cord injury

Medical complication Italian patients (%) Swedish patients (%)

Spasticity 43 (65) 45 (61

Pressure ulcers 38 (59 40 (57)

Neuropathic pain 21 (32 24 (32

Bone fractures 12 (18) 18 (24)

Neurological deterioration 9 (14) 10 (14)

Diabetes mellitus 7 (10) 5 (6)

Cardiovascular disease 6 (9) 4 (5)

Hypertension 7 (10) 4 (5)

Deep venous thrombosis 5 (7) 3 (4)

Depression 4 (6) 7 (10)

Table 3 Pressure sores and bone fractures localisation and

treatment during 25 years or more after spinal cord injury in patients

in Florence and Stockholm area

Pressure sores Italian patients (%) Swedish patients (%)

Ischial 11/38 (29) 12/40 (30)

Sacral 22/38 (48) 18/40 (45)

Other 5/38 (13) 10/40 (25)

Treatment

Surgical 17/38 (45) 13/40 (32)

Conservative 21/38 (55) 27/40 (68)

Bone fractures

Femur 6/12 (50) 9/18 (50)

Tibial 3/12 (25) 2/18 (11)

Other 3/12 (25) 7/18 (39)

Treatment

Surgical 6/12 (50) 9/18 (50)

Conservative 6/12 (50) 9/18 (50)

Table 4 Family and occupational situation in traumatic spinal cord

injury patients 25 years or more after injury

Variables Italian patients (%) Swedish patients (%)

Married 30 (46) 28 (38)

Single 32 (48) 38 (51)

Divorced/widower 4 (6) 8 (11)

Occupational situation working

at least part-time

26 (39) 28 (38)

Not working retired 40 (61) 46 (62)
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having persons of like age and gender distribution, and region of
residence as that of the SCI group.19 This finding of increased CVD,
diabetes and HTamong individuals with SCI is much in keeping with
findings seen by Bauman et al.20

Depression can often be difficult to detect by the examining team.
Therefore, one can estimate that the true number of patients with
depression is higher than we found in the present study.
In both Stockholm and Florence about one-third of patients were

working. The mean age for patients not working was slightly higher
than for those who were working, as some of the patients studied in
both the countries had reached normal retirement age of 65.
One strength of our investigation is the uniformity of medical

evaluations by our clinicians between centres. Similarly, the medical
clinics in each location provide comprehensive care to all requiring it,
minimising patients lost to follow-up.
Our study can be criticised in several ways. The present study

focused on patients that were AIS A–C, and did not include AIS D–E.
Patients that are AIS A–C are wheelchair dependant and have major
disability, whereas those who are AIS D are often walkers. Those
recovering to AIS E are frequently lost to follow-up, having recovered
enough not to need our services. Because to the fact that in Stockholm
the database only include patients that are still alive, it was not
possible to study how many patients with SCI that has died during
the years. However, the patients that have died during the years and
the causes of death deserve a separate study.
Medical complications were not studied in detail. Our purpose was

to study the frequency of complications as well as which complications
were most common. We did not investigate functional or psycholo-
gical impact of complications, or the effect of medication. We did not
address all complications that occur at a SCI per se. One reason for
that is that it is difficult to determine the level of severity and the
amount of frustration that complications or shortcomings generates.
The scope of the study was more to get an all overview of complica-
tions that is present rather than examining quality of life for this
specific cohort of patients, who survived 25 years with a SCI.
Significantly, in studying complications after SCI we have not included
bowel, bladder and sexual complications. These problems merit a
separate investigation.
We were unable to compare other aspects of care: length of

hospitalisation, surgeries, frequency of follow-up and medications
used. Significantly this is a survivors study rather than a comprehen-
sive survey of outcomes after SCI. It would be interesting to look at
these variables among the patients that did not survive to 25 years.

CONCLUSIONS

Identification of long-term medical complications is important for the
best outcome. The annual SCI examination may be best to identify
imminent problems, avoid progression, and allow SCI survivors
longevity and high life quality. Complications like BF and PU occurs
during all periods after SCI. Comparisons of long-term complication

in different countries have many uses, from assisting with planning to
setting state health care budgets.
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