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Abstract
Background. The spine as a motor organ is very often exposed to the action of forces released by an injury. The 
most frequent cause of spine and spinal cord injuries are traumas which are the result of accidents, and untreated 
osteoporosis or neoplasms as well. 
Objectives. Aim of the study is an analysis of the causes of spine and spinal cord injuries as well as of the complica-
tions of these injuries. 
Material and Methods. The material covers 130 patients hospitalized due to spine injury in 2008–2010 at the 
Clinical Department of Neurosurgery of Wroclaw Medical University. The data has been obtained on the basis of 
an analysis of medical and nursing documentation. 
Results. In the research group, men (64%) prevail over women (36% of the respondents). Most often, spine injuries 
affected patients aged over 60. Spine injuries without spinal cord injury comprised 84.6%, whereas with spinal cord 
injury only 15.4%. About 75% of the examined patients were admitted to the department as emergency admissions, 
within the time exceeding 12 hours since an injury occurrence (58.5%). The vast majority of patients (80%) were 
treated surgically. After completing treatment, most of the respondents were discharged (71.5%). After leaving the 
hospital, over half of the patients (52.3%) were not able to move on their own. 
Conclusions. The most common causes of spine injuries in patients are pathologic injuries (28.5%), traffic colli-
sions (27.7%) and falls from heights (20.0%). To the largest degrees, spine injuries concerned the thoracic segment 
(in 34.6%), cervical segment (32.3%) and lumbar (23.8%). Complications occurring after spine injuries included 
pain of a damaged spine segment (61.1%), pain in other location (36.6%) and gastroenterological complications 
(17.6%). In the case of complications after spine and spinal cord injuries, gastroenterological complications pre-
dominate (in 42.9% patients) along with complications of the urinary system (38.1%) and pain of the injured spine 
segment (38.1%) (Adv Clin Exp Med 2012, 21, 4, 477–485).
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Streszczenie
Wprowadzenie. Kręgosłup jako narząd ruchu bardzo często jest narażony na działanie sił wyzwalanych przez 
uraz. Najczęstszą przyczyną uszkodzeń kręgosłupa i rdzenia kręgowego są urazy będące skutkiem wypadków, ale 
również nieleczonej osteoporozy bądź nowotworów. 
Cel pracy. Analiza przyczyn urazów kręgosłupa i rdzenia kręgowego oraz analiza powikłań urazów kręgosłupa 
i rdzenia kręgowego.
Materiał i metody. Materiał obejmuje 130 pacjentów hospitalizowanych z powodu uszkodzenia kręgosłupa w latach 
2008–2010 na Oddziale Klinicznym Neurochirurgii AM we Wrocławiu. Informacje uzyskano na podstawie analizy 
dokumentacji lekarskiej i pielęgniarskiej.
Wyniki. W grupie badawczej dominują mężczyźni (64%), kobiety stanowią 36% respondentów. Urazy kręgo-
słupa najczęściej dotyczą pacjentów powyżej 60. r.ż. Urazy kręgosłupa bez uszkodzenia rdzenia stanowią 84,6%, 
a z uszkodzeniem rdzenia tylko 15,4%. Około 75% badanej grupy przyjęto na oddział w trybie ostrym, w czasie 
powyżej 12 godzin od wystąpienia urazu (58,5%). Zdecydowana większość pacjentów była leczona operacyjnie  
– 80%. Większość respondentów po zakończeniu leczenia wypisano do domu (71,5%). Ponad połowa pacjentów 
(52,3%) po wyjściu ze szpitala nie była w stanie poruszać się samodzielnie.
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The most common causes of spine and spinal 
cord damage are injuries and fractures which are 
often the result of untreated osteoporosis or neo-
plasms. 

The spine as a motor organ is very often ex-
posed to the action of forces released by an injury 
[1, 9]. According to statistical data by the World 
Health Organization, injuries are generally one 
of the main health problems of our times. An 
increased incidence of injuries results from tech-
nological progress, especially the development of 
industrialization, motorization and a life span pro-
longed by 5–7 years, particularly in highly devel-
oped regions. The number of injuries also increas-
es because of lifestyle changes, conditions of work 
performance, striving to move from place to place 
as fast as possible, lack of rest, the bad condition of 
roads and the vehicles moving on them [2, 9].

Spine injuries are not as frequent as injuries 
of the limbs, skull or trunk, however they belong 
among the difficult medical, nursing, rehabilita-
tion and social problems. 

Aim of the study is an analysis of the causes 
of spine and spinal cord injuries as well as of the 
complications (sequelae) of these injuries. 

Material and Methods
The material covers 130 patients hospitalized 

due to spine injury in 2008–2010 at the Clinical 
Department of Neurosurgery of Wroclaw Medi-
cal University. Within the study, the following 
items were analyzed: age, sex, place of residence, 
causes and location of injuries, treatment meth-
ods used, duration of hospitalization, most com-
mon complications and the degree of the patients’ 
self-dependence at the moment of their discharge 
from the Department. This data was obtained on 
the basis of a study of medical and nursing docu-
mentation. 

In the research group (Tab. 1), males pre-
dominated, 64% of the respondents, while females 
comprised 36% of the studied cases. 

One can notice a significant increase in the 
number of spine injury cases for the age bracket 
21–30 years (17%) compared to the age bracket 

Wnioski. Najczęstszą przyczyną uszkodzeń kręgosłupa u pacjentów są urazy patologiczne (28,5%), wypadki komu-
nikacyjne (27,7%) oraz upadki z wysokości (20,0%). Uszkodzenia kręgosłupa w największym stopniu dotyczyły 
odcinka piersiowego (w 34,6%), następnie szyjnego (32,3%) i lędźwiowego (23,8%). Powikłania występujące po 
urazach kręgosłupa to ból uszkodzonego odcinka kręgosłupa (61,1%), ból innego miejsca (36,6%), następnie powi-
kłania gastroenterologiczne (17,6%). W przypadku powikłań po urazach kręgosłupa i rdzenia kręgowego dominu-
ją powikłania gastroenterologiczne (u 42,9% pacjentów), powikłania ze strony układu moczowego (38,1%) i ból 
uszkodzonego odcinka kręgosłupa (38,1%) (Adv Clin Exp Med 2012, 21, 4, 477–485).

Słowa kluczowe: uraz kręgosłupa i rdzenia kręgowego, leczenie, powikłania.

Table. 1. Structure of the examined group as regards sex, 
age, place of residence and source of income

Tabela 1. Podział badanej grupy pod względem płci, 
wieku, miejsca zamieszkania i źródła dochodu

Sex (Płeć) Number 
of patients 
(Liczba 
pacjentów)

Percentage 
share 
(Odsetek) % 

Female 47 36

Male 83 64

Total 130 100

Age bracket  
(Wiek)

up to 20 years old 10 8

21–30 years old 22 17

31–40 years old 19 15

41–50 years old 15 12

51–60 years old 29 22

over 60 years old 35 27

total 130 100

Place of residence  
(Miejsce zamieszkania)

city 105 81

country 25 19

total 130 100

Kind of work performed  
(Wykonywana praca)

retired person/pen-
sioner

29 22.3

does not work 18 13.8

laborer 43 33.1

white-collar worker 21 16.2

pupil/student 12 9.2

no data 7 5.4

total 130 100
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up to 20 years (8%) and then a small decrease for 
the brackets 31–40 years and 41–50 years (respec-
tively 15% and 12%). Participation of patients aged 
51–60 is almost twice as large compared to the pa-
tients at the age of 41–50 (respectively 22% and 
12%). Among the studied cases, the vast majority 
(81%) were city residents, whereas the rest of the 
respondents (19%) came from the country. The 
largest number of respondents (33.1%) were labor-
ers, then retired people and pensioners (22.3%). 
The research results have been drawn up with the 
use of Microsoft Word and Microsoft Excel 2007 

spreadsheets and have been presented in the form 
of tables and figures. 

Results
Among the patients examined, 15.4% experi-

enced spine injury along with spinal cord injury, 
whereas 84.6% of the respondents experienced 
spine injury without spinal cord injury (Tab. 2). 
Most often the thoracic segment of the spine was 
damaged (34.6%), almost the same amount of in-
juries referred to the cervical segment (32.3%) and 
a damaged lumbar segment comprised 23.8% of 
cases. In some cases, injuries concerned two spine 
segments at the same time. 

Spine and spinal cord injuries mainly con-
cerned the cervical and thoracic segments of the 
spine – 42.9% each. Among the hospitalized pa-
tients, 85.4% of the cases were unstable fractures, 
in the remaining 14.6% – stable fractures. 

Pathological fractures were the main cause of 
spine injuries (28.5%) among the hospitalized pa-
tients. Also, traffic collisions comprised the domi-
nating reasons for spine injuries (27.7%) (Tab. 2).

Most patients were admitted within the time 
exceeding 12 hours since the injury occurrence 
(58.5%); a significant group were also patients 
admitted within 2 to 8 hours since the injury oc-
currence (23.1%). In the studied period, the vast 
majority of patients (80%) were treated surgically 
(Tab. 3). 

Table 2. Characterization of spine injuries in respondents

Tabela 2. Charakterystyka urazów kręgosłupa

Occurrence of spinal cord injuries 
(Urazy rdzenia kręgowego)

Percentage 
share 
(Odsetek) 
% 

Spine injury with spinal cord injury 15.4

Spine injury without spinal cord injury 84.6

Total 100

Injury location for spinal cord injuries  
(Umiejscowienie urazów rdzenia kręgowego)

lumbar segment 0.0

thoracic segment 42.9

thoracic & lumbar segments 4.8

cervical segment 42.9

cervical & thoracic segments 4.8

spinal cord only 4.8

total 100

Kinds of fractures (Rodzaje złamań)

stable fractures 14.6

unstable fractures 85.4

total 100

Causes of spine injuries  
(Przyczyny urazów kręgosłupa)

pathologic 28.5

traffic collision 27.7

fall from height 20.0

other 6.9

industrial accident 5.4

dive 4.6

fall off the stairs 3.8

fall 3.1

total 100

Fig. 1. Patient J.P. Unstable fracture of vertebrae Th4 & Th5 
with compression of spinal cord (Th4 – type A3.3.1; Th5 type 
B2.3.2+A3.1.1)

Ryc. 1. Pacjent J.P. Niestabilne złamania kręgów TH4 i Th5 
z kompresją rdzenia kręgowego (TH4 – typ A3.3.1; Th5 typ 
B2.3.2 + A3.1.1)
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Fig. 2. Patient J.P. Unstable fracture of vertebrae Th4 & Th5 with compression of spinal 
cord (Th4 – type A3.3.1; Th5 type B2.3.2+A3.1.1). Three-dimensional reconstruction of 
the HRCT examination

Ryc. 2. Pacjent J.P. Niestabilne złamania kręgów TH4 i Th5 z kompresją rdzenia kręgo-
wego (TH4 – typ A3.3.1; Th5 typ B2.3.2 + A3.1.1). Trójwymiarowa rekonstrukcja badania 
HRCT 

Fig. 3. Patient J.P. The CT Image after 
operative procedure – simultaneous 
anterior vertebral arthrodesis Th3–6 
with the use of an extendable titanic 
basket as prosthesis of vertebral bodies 
Th4 & Th5 and posterior transpedicular 
stabilization Th2, 3–6, 7 and 8 – reveal-
ing the effect of decompression of the 
vertebral canal and construction details 
of the stabilization device

Ryc. 3. Pacjent J.P. Obraz CT po zabie-
gu – przednia artrodeza kręgosłupa 
Th3–6 z wykorzystaniem wysuwanego 
koszyka tytanicznego jako protezy 
trzonów TH4 & Th5. Stabilizacja trans-
pedikularna Th2, 3–6, 7 i 8 – ukazuje 
wpływ dekompresji kanału kręgowego 
i szczegóły konstrukcyjne urządzenia 
stabilizującego

The most common complications after spine 
injury include pain of the damaged spine segment 
(61.1% of cases), pain in other location (36.6%), 
gastroenterological complications (17.6%) and uri-
nary system complications. 

Complications occurring most often in pa-
tients with an injured spinal cord are gastroentero-
logical complications (in 42.9% of patients), com-
plications of the urinary system (38.1% of patients) 
and pain of the damaged spine segment (38.1% of 
patients). In the studied group, no occurrences of 
venous thrombosis, spasticity and contractures 
were recorded (Tab. 4). 

Neurogenic bladder symptoms occurred in 

20% of the examined group and consisted mainly 
of urinary incontinence among 12.3% of patients. 
Paresis as a permanent effect of spine injury af-
fected 7.7% of patients. Paralysis as a permanent 
effect of spine injury applied to 10.8% of pa-
tients. 

The mean length of stay of patients with spinal 
injuries was 14.8 days. The longest average length 
of hospitalization was found in patients with le-
sions of the spine and spinal cord (18.4 days), and 
the relatively shortest was among patients with le-
sions of the thoracic and lumbar spine (6.8 days), 
although this was a small group, 5.4% of all re-
spondents (Tab. 5).
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Table 3. Data describing in-hospital procedures with patient

Tabela 3. Zabiegi wykonane u pacjentów w szpitalu

Procedure of admission to hospital (Przyjęcie do szpitala) Percentage share  
(Odsetek) %

Emergency 74.6

Scheduled 25.4

Total 100

Time from injury occurrence to admission to hospital  
(Czas jaki upłynął od wystąpienia urazu do przyjęcia do szpitala)

up to 2 hours 5.4

from 2 to 8 hours 23.1

from 8 to 12 hours 13.1

over 12 hours 58.5

total 100

Kind of treatment used  
(Rodzaj leczenia)

surgical 80.0

conservative 20.0

total 100

In 46% of the examined patients, the duration 
of hospital stay lasted from 1 to 3 weeks, in 32% it 
did not exceed one week, whereas 22% were hos-
pitalized for over 21 days. The study showed that 
after completing treatment the vast majority of pa-
tients were discharged home (over 70%) (Tab. 6). 

Some cases are notable when patients were 
passed on to a different hospital, department or 
rehabilitation center – in total: 25.4%. A significant 
part of patients (21.5%) left the department lying 
down, 26.2% of patients moved thanks to wheel-
chairs (14.6%), walkers (10.8%) and, to a small ex-
tent, crutches (0.8%) (Tab. 6).

Discussion
According to sources and our own research, 

most often men are subject to spine injuries (64% 
of the examined group) [1, 9, 10]. More spine in-
juries are being recorded among youth aged over 
14, which is connected with a more dynamic mo-
tor and vital activity which increases while aging. 
Most often a child, especially very small one, ex-
periences spine injuries in situations of improper 
adult supervision. An adult most frequently expe-
riences spine and spinal cord injuries in traffic col-
lisions (27.7%) and falls from a height (20%) [1–4]. 
Kiwerski [3] also mentions that the most common 

reasons are falls from a height (44.5%) and traf-
fic collisions (33.7%). The research conducted has 
shown that the most common cause of spine in-
juries are pathological fractures (28.5%) occurring 
in elderly people and associated with osteoporotic 
changes. 

According to Ślusarz [4], half of spine injuries 
along with spinal cord damage falls into the cervi-
cal segment, whereas 46% to the lumbar and tho-
racic segment. Similar results were obtained in the 
examined group – the cervical part was damaged 
in 47.7% of cases and thoracic and lumbar segment 
also in 47.7% of cases. 

In the course of treatment, a series of complica-
tions may appear. According to Kiwerski [5], 40% 
of patients with injured spinal cord suffer from 
complications of the respiratory system. From the 
material, analysis shows that this complication oc-
curred in 19% of patients. In the literature, venous 
thrombosis is found as a quite frequent complica-
tion (e.g. Yu [6]) of spinal cord injuries. The study 
conducted did not reveal any occurrences of ve-
nous thrombosis, which is due to the effectiveness 
of using micro-molecular heparins and the bedside 
rehabilitation of patients. Among patients after 
spinal cord injury, bedsores occurred in 14.6% of 
cases, which is a value close to the one given by 
Kiwerski [5] – 16%. Kiwerski [5] states, after Bed-
brook, that pain occured in 40% of patients. In the 
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Table 4. Data describing effects of spine injuries

Tabela 4. Powikłania urazów kręgosłupa

Occurrence of complications in spine injuries  
(Powikłania urazów kręgosłupa)

Percentage share  
(Odsetek) %

from the respiratory system 9.2

venous thrombosis 1.5

bedsores 6.1

spasticity 0.0

contractures 0.0

complications from the urinary system 15.3

gastroenterological complications 17.6

pain in the injured spine segment 61.1

pain in other location 36.6

infection of postoperative wound 8.4

Complications in spinal cord injuries  
(Powikłania urazów rdzenia kręgowego)

complications from the respiratory system 19.0

venous thrombosis 0.0

bedsores 14.3

spasticity 0.0

contractures 0.0

complications from the urinary system 38.1

gastroenterological complications 42.9

pain in injured spine segment 38.1

pain in other location 14.3

infection of postoperative wound 19.0

Occurrence of paresis  
(Występowanie niedowładów)

no paresis 92.3

tetraparesis 0.8

lower right limb 0.8

two lower limbs 5.4

upper right limb 0.8

total 100

Occurrence of permanent paralysis 
(Występowanie trwałego paraliżu)

no paralysis 89.2

tetraparesis 1.5

two lower limbs 8.5

three limbs 0.8

total 100
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Table 5. Average hospitalization time given in days depending 
on location of injury

Tabela 5. Średnia liczba dni hospitalizacji w zależności od umiej-
scowienia urazu

Location of injury  
(Umiejscowienie urazu)

Hospitalization time – days  
(Czas hospitalizacji – dni)

Lumbar segment 14.2

Thoracic segment 17.5

Thoracic and lumbar segment 6.8

Cervical segment 11.8

Cervical and thoracic segment 12.7

Spine and the spinal cord 18.4

Table 6. Duration of hospitalization and degree of self-dependence of patients after being dis-
charged from the department

Tabela 6. Czas hospitalizacji oraz stopień samodzielności chorych po wypisie ze szpitala

Period of hospitalization  
(Czas hospitalizacji)

Percentage share  
(Odsetek) %

up to one week 32

1 to 3 weeks 46

over 3 weeks 22

total 100

Place where patient was sent from the department 
(Miejsce dokąd pacjent został skierowany ze szpitala)

home 71.5

to different hospital 14.6

to rehabilitation center 3.1

to different department 7.7

patient did not survive 2.3

patient left the hospital unrecorded 0.8

total 100

Way of patient’s moving after discharge from the department  
(Zakres lokomocji pacjenta po wypisie ze szpitala)

lying down 21.5

with the use of a walker 10.8

with the use of crutches 0.8

with the use of a wheelchair 14.6

without aid 52.3

total 100
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examined group, this complication occurred in 
52.4% of people. According to Kiwerski [3], com-
plications of the urinary system affected 18% of 
patients. In the examined group, they occurred in 
38.1% of patients. 

In the literature, little data is provided on the 
occurrence of gastroenterological complications 
after spine and spinal cord injuries. In own study, 
the authors observed the occurrence of gastroen-
terological complications in a large group of pa-
tients (42.9%). Most often they included constipa-
tion, uncontrolled defecation, stomach aches and, 
in 5 cases, bleeding from the alimentary tract, pos-
sibly connected with steroid administration. In the 
first 24 hours after injury of the spine or/and spi-
nal cord, all the examined patients were adminis-
tered Solu-Medrol by continuous infusion. About 
30% of the patients continued steroid administra-
tion within the next days of stay in the hospital. 
It should be remembered that in spinal cord in-
juries, the nerves controlling the function of the 
alimentary tract are usually damaged. If the spinal 
cord is damaged above Th12, the ability to sense 
filled rectum will be destroyed; however the anal 
sphincter will loosen when the rectum fills up. It is 
a defecation reflex from the upper motor neuron, 
which facilitates control over bowel emptying. In-
jury of the spinal cord below Th12 results in anal 
sphincter atony. It is the injury of the lower motor 
neuron – the so called flaccid anus [7]. The other 
complication occurring in the examined group 
was infection of the postoperative wound, among 
19% of patients. 

The average time of hospitalization for spine 
injuries along with spinal cord damage was given 
by Jarmundowicz [1], after Hu et al., 106.7 days. 
In the research carried out, this value was much 
smaller – 18.4 days. This difference may result 
from progress in the scope of diagnostic tech-
niques and methods of surgical treatment. 

There is also some difference in the rate of 
mortality. Jarmundowicz [1] states, after Hu et al., 
the value 4.1%, while in the conducted study it was 
2.3%.

The analyzed literature only gives data on the 
occurrence of complications in the case of spinal 
cord injury [1, 5, 8–10]. The study revealed that 

complications also occur in cases of pathological 
injuries and traumas which were not accompanied 
by spinal cord injury. Among spine injuries with-
out spinal cord damage, in most patients (73.4%), 
pain of the spine occurred, whereas the other com-
plications applied to a small number of patients. In 
pathological injuries, pain also dominated (occur-
ring in 81.1% of patients) but the presence of com-
plications of the urinary system (in 18.9% of pa-
tients), gastroenterological complications (13.5%), 
complications of the respiratory system (10.8%) 
and infections of postoperative wounds (8.1%), 
were noticeable as well.

The authors concluded that the most common 
causes of spine injuries in patients were pathologi-
cal injuries (28.5%), traffic collisions (27.7%) and 
falls from a height (20.0%), whereas spine inju-
ries along with spinal cord injury are a relatively 
small part of cases (15.4%). To the largest extent, 
spine injuries applied to the thoracic segment (in 
34.6%), followed by cervical (32.3%) and lumbar 
(23.8%). More often they apply to men (64%) 
than to women (36%). Complications occurring 
after spine injuries include pain of the damaged 
spine segment (61.1%), pain in other locations 
(36.6%) and then gastroenterological complica-
tions (17.6%), complications of the urinary system 
(15.3%), complications of the respiratory system 
(9.2%), infections of postoperative wounds (8.4%) 
and bedsores (6.1%). In the case of complications 
after spine and spinal cord injuries, gastroentero-
logical complications prevail (in 42.9% of patients) 
along with complications of the urinary system 
(38.1%) and pain of the damaged spine segment 
(38.1%). About 75% of the examined patients were 
admitted to the department as emergency admis-
sions, within the time exceeding 12 hours since the 
injury occurrence (58.5%). In the studied period, 
the vast majority (80%) of patients were treated 
surgically. The study showed that the vast major-
ity of patients, after completing treatment, were 
discharged home (over 70%). Over half of patients 
(52.3%) were not able to move on their own after 
leaving the hospital. A significant part (21.5%) were 
lying down and 26.2% of patients were moving 
thanks to the use of wheelchairs (14.6%), walkers 
(10.8%) and, to a small extent, crutches (0.8%).
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