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ABSTRACT

Spinal cord injuries represent a major challenge in terms of current concepts 
of treatment. This condition is frequently associated with long term therapy in 
addition to a greater incidence of early and late complications. The goal of tre-
atment is to alleviate pressure on the spinal cord caused by hematomas or bone 
fragments, in the shortest time possible. Hence, surgical decompression of the 
spinal cord is the first line of treatment, in cases where this approach is indica-
ted. Apart from invasive methods, treatment also consists of the use of various 
pharmacological agents, whose therapeutic goal is to decrease edema and in-
flammation, especially in the first several days following injury. One of the most 
commonly administered drugs in such cases is methylprednisolone, however, 
controversy with regards to the timing of its administration and proper dosing, 
still exists. This drug has been in use for decades in the treatment of spinal cord 
injuries with various protocols having been introduced and revised overtime. The 
aim of this article is to showcase the current understanding of the use of cortico-
steroids in acute spinal cord injuries. The most significant protocols in use today 
for the administration of methylprednisolone (National Acute Spinal Cord Injury 
Studies-NASCIS I, II and III), along with a brief overview of pertinent literature, 
are discussed in this paper. Analysis of the available data suggests that the use of 
methylprednisolone in spinal cord injuries is still highly controversial due to the 
inconclusive relationship between the therapeutic benefits and the risk of side 
effects. The current understanding is that the use of the drug is justified in the 
first eight hours following injury, especially in cases involving incomplete neuro-
logical deficits, more specifically quadriparesis and paraparesis. 

Key words: acute spinal cord injury, methylprednisolone, incomplete neurolo-
gical deficit

SAŽETAK

Povrede kičmene moždine predstavljaju i danas veoma veliki izazov kada je u 
pitanju lečenje. Ovo stanje je veoma često povezano sa dugotrajnim lečenjem i 
sa velikom učestalošću ranih i kasnih komplikacija. Cilj lečenja jeste da se u što 
kraćem vremenskom periodu obezbedi oslobađanje kičmene moždine od pritiska 
izazvanog hematomom ili koštanim fragmentima. Zato je hirurška dekompresija 
kičmene moždine uvek prvi izbor lečenja, ukoliko postoji indikacija za ovu vrstu 
intervencije. Osim invazivnih metoda, lečenje podrazumeva i upotrebu razli-
čitih medikamenata sa ciljem smanjenja edema i inflamacije, naročito u prvim 
danima nakon povrede. Jedan od najčešće upotrebljavanih lekova u ovu svrhu 
je metilprednizolon, ali je njegova upotreba i dalje kontroverzna, pogotovo kad 
su u pitanju vreme davanja i određivanje doze. Ovaj lek se već decenijama upo-
trebljava u lečenju povreda kičmene moždine, međutim tokom vremena su se 
smenjivali različiti protokoli. Cilj ovog članka je da prikaže savremene stavove kad 
je u pitanju upotreba kortikosteroida kod akutnih povreda kičmenog stuba. Dat 
je prikaz najznačajnijih protokola za primenu metilprednizolona koji su danas u 
upotrebi (National Acute Spinal Cord Injury Studies - NASCIS I, II, i III) uz kratak 
pregled literature na ovu temu. Analizom dostupnih podataka pokazano je da je 
upotreba metilprednizolona kod povreda kičmene moždine i dalje kontroverzna 
zbog neizvesnog odnosa terapijske koristi i mogućih nuspojava. Savremeni stav 
je da je primena leka opravdana u prvih osam časova nakon povrede, pogotovo 
ukoliko se radi o inkompletnom neurološkom deficitu, tačnije u slučajevima kva-
dripareze ili parapareze. 

Ključne reči: akutne povrede kičmene moždine, metilprednizolon, inkompletni 
neurološki deficit
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UVOD

Povrede kičmene moždine predstavljaju značajan medi-
cinski i socioekonomski problem. Radi se često o mladim 
ljudima sa teškim neurološkim deficitom, po tipu kvadri- 
ili paraplegije (pareze), trajnog karaktera, koji sa sobom 
povlači razvoj sekundarnih komplikacija poput infekcije, 
tromboze, dekubitalnih promena, kontraktura i spazma [1]. 

Prema podacima Svetske zdravstvene organizaci-
je, na godišnjem nivou, 250.000 - 500.000 ljudi širom 
sveta zadobije povredu kičmene moždine, koja nastaje 
uglavnom kao posledica traume visokog intenziteta; 
najčešće je u pitanju saobraćajni traumatizam. Ove po-
vrede često rezultiraju paraplegijom ili kvadriplegijom 
[2]. Već godinama unazad, metilprednizolon se smatra 
jednim od najkontroverznijih lekova u terapiji akutnih 
povreda kičmene moždine [3]. Još 1951. godine, Vud-
vard je (Woodward ) sintetisao prvi preparat kortizona 
i ova supstanca je već tada prepoznata kao vrlo poten-
tan lek u mnogim patološkim stanjima [4]. Kao što je 
već poznato, kortizol je hormon od vitalnog značaja 
kod ljudi i životinja kao stres hormon i kao potentan 
imunomodulator. Uzimajući ovo u obzir, cilj terapije 
akutne povrede kičmene moždine metilprednizolo-
nom je postizanje antiinflamatornog i antiedema-
toznog efekta, čime se smanjuje sekundarno oštećenje 
i postiže bolji dugoročni ishod. Neophodno je staviti 
akcenat na termin “akutna povreda kičmene moždine”, 
jer se većina studija koje se bave izučavanjem efekata 
terapije kortikosteroidima upravo i odnosi na akutne 
događaje. Mnoga istraživanja rađena su sa ciljem utvr-
đivanja uloge metilprednizolona i pravljenja protoko-
la za primenu istog, među kojim se izdvaja američka 
Nacionalna studija akutnih povreda kičmene moždine 
(National Acute Spinal Cord Injury Studies - NASCIS). Ova 
studija smatra se okosnicom medikamentozne terapije 
povreda kičmene moždine širom sveta [5,6]. Međutim, 
nakon inicijalnog oduševljenja stručne javnosti, s vre-
menom se sve više dovodio u pitanje klinički efekat te-
rapije metilprednizolonom [7]. 

Patogeneza povreda kičmene moždine podeljenja 
je u dve faze: primarnu i sekundarnu (Slika 1). Primarna 
faza počinje u trenutku traumatskog događaja. U ovoj 
fazi, delovanje mehaničke sile (kompresija, distrakcija, 
dislokacija) dovodi do strukturnog oštećenja kičmene 
moždine. Karakteriše se cepanjem i istezanjem nervnih 
i vaskularnih struktura i predstavlja veliki izazov u le-
čenju. 

Nakon primarne faze, počinje sekundarna faza, 
koja se može podeliti u tri stadijuma: 

 − inicijalni (prva dva sata nakon povrede kičmene 
moždine)

 − rani akutni (2 – 48 časova nakon povrede kičmene 
moždine)

INTRODUCTION

Spinal cord injuries are a significant medical and so-
cio-economic problem. The patients are often young 
individuals with a severe neurological deficit (type: qu-
adri- or paraplegia, i.e., paresis), which is permanent in 
character, and which carries with it the development of 
secondary complications, such as infection, thrombo-
sis, decubitus ulcers, contracture, and spasm [1]. 

According to the data of the World Health Organi-
zation, annually, 250,000 – 500,000 people across the 
world sustain spinal cord injury, occurring primarily as 
the result of high-intensity trauma, most frequently 
caused by road traffic crashes. These injuries often result 
in paraplegia or quadriplegia [2]. For years now, meth-
ylprednisolone has been considered one of the most 
controversial drugs applied in the treatment of acute 
spinal cord injuries [3]. It was in 1951 that Woodward 
synthesized the first cortisone based medicament and 
this substance was recognized right away as a very po-
tent drug in many pathological conditions [4]. As is al-
ready known, cortisol is a hormone of vital significance, 
in both animals and humans, as a stress hormone and 
potent immunomodulator. Bearing this in mind, the 
aim of the treating acute spinal cord injury with meth-
ylprednisolone is achieving anti-inflammatory and 
anti-edematous effect, thereby decreasing secondary 
damage and achieving a more favorable long-term 
outcome. It is important to emphasize the term ‘acute 
spinal cord injury’, as a majority of the studies analyzing 
the effect of corticosteroid therapy is, in fact, related to 
acute events. Many studies have been performed with 
the aim of determining the role of methylprednisolone 
and designing protocols for its application. Amongst 
these, the most prominent are the National Acute Spinal 
Cord Injury Studies (NASCIS) from USA. These studies are 
considered to be the framework for medicamentous 
therapy of spinal cord injuries worldwide [5,6]. How-
ever, after the initial enthusiasm of the professional 
community with this mode of treatment, as time went 
by, the clinical effect of methylprednisolone treatment 
started to be questioned, more and more [7]. 

The pathogenesis of spinal cord injuries has been di-
vided into two phases: primary and secondary (Figure 1). 
The primary phase begins at the time of the traumatic 
event. In this phase, the impact of the mechanical force 
(compression, stretching, dislocation) leads to structur-
al damage of the spinal cord. It is characterized by the 
tearing and distension of nerve and vascular structures 
and poses a great challenge in treatment. 

After the primary phase, the secondary phase en-
sues, and it can be divided into three stages:

 − initial (first two hours following spinal cord injury)
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 − early acute (2 – 48 hours following spinal cord injury)
 − sub-acute (three day to two weeks following spinal 

cord injury). 
The secondary phase is characterized by cerebrospi-

nal fluid (CSF) leaking, electrolyte imbalance, and isch-
emia. These pathological processes lead to cell death. 
The grey matter is damaged, craniocaudally, as well as 
horizontally, towards the white matter, resulting in a cor-
responding segmental neurological deficit. In the dam-
aged axons, retraction and ballooning occur, while the 
distal sections of the axons undergo Wallerian degener-
ation. At the site of the central injury, a pseudocyst – syr-
inx is formed, i.e., a cavity around which scar tissue, made 
up of astrocytes, microglia, fibroblasts, and extracellular 
chondroitin sulfate, is further formed [8]. This phase rep-
resents the object of analysis of numerous studies deal-
ing with biological therapy (stem cell therapy). 

According to current guidelines, surgical decompres-
sion is indicated in the early acute stage, with the aim of 
reducing the pressure on the spinal cord. Many studies 
indicate the importance of early decompression within 
the first 24 hours following injury, which results in the 
improvement of the impaired neurological status [9,10]. 

The data on the complications resulting from the 
application of high doses of methylprednisolone are 
controversial. Some studies have confirmed a higher 
frequency of complications, such as pneumonia urinary 
infections, sepsis, wound complications, gastrointesti-
nal bleeding, and decubitus [11]. In their study, Matsu-
moto et al. discovered a higher incidence of pneumonia, 
which has also been indicated by the NASCIS II protocol 
[12,13]. One of the studies showed a higher mortali-
ty in patients with head injury [14]. However, there are 
still conflicting opinions amongst spinal surgeons in 

 − subakutni (tri dana do dve nedelje nakon povrede 
kičmene moždine). 
Sekundarnu fazu karakterišu likvoreja, elektrolitni 

disbalans i ishemija. Ovi patološki procesi dovode do 
ćelijske smrti. Dolazi do oštećenja sive mase, kranio-
kaudalno, kao i horizontalno, ka beloj masi, što rezul-
tira odgovarajućim segmentnim neurološkim ispa-
dom. U oštećenim aksonima dolazi do retrakcije i ba-
loniranja dok distalni delovi aksona podležu Valerovoj 
degeneraciji. Na mestu centralnog oštećenja, formira 
se pseudocista - syrinx, tj. šupljina oko koje se dalje 
formira ožiljno tkivo sastavljeno od astrocita, mikro-
glije, fibroblasta i ekstracelularnog hondroitin-sulfata 
[8]. Ova faza predstavlja predmet ispitivanja mnogo-
brojnih studija koje se bave biološkom terapijom (te-
rapija stem ćelijama). 

Prema aktuelnim preporukama, hirurška dekom-
presija je indikovana u toku rane akutne faze, sa ciljem 
redukovanja pritiska na kičmenu moždinu. Mnoge stu-
dije ukazuju na značaj rane dekompresije u toku prva 
24 sata od povređivanja, što rezultira poboljšanjem na-
rušenog neurološkog statusa [9,10]. 

Podaci o komplikacijama nastalim kao posledica 
primene visokih doza metilprednizolona su kontrover-
zni. Neke studije potvrdile su veću učestalost komplika-
cija, poput pneumonije, urinarnih infekcija, sepse, kom-
plikacije rana, gastrointestinalnog krvarenja, i dekubi-
tusa [11]. Matsumoto i saradnici su u svojoj studiji otkrili 
veću incidenciju pneumonije, na šta ukazuje i NASCIS II 
protokol [12,13]. Jedna od studija je pokazala veći mor-
talitet kod pacijenata sa povredom glave [14]. Ipak, i da-
lje postoje oprečna mišljenja među spinalnim hirurzima 
o stvarnoj efikasnosti metilprednizolona. Ek i saradnici 
su sproveli interesantnu studiju koja je pokazala da 

Slika 1. Kaskada povrede kičmene moždine
Adaptirano iz: Doulames VM, Plant GW. Induced Pluripotent Stem Cell Therapies for Cer-
vical Spinal Cord Injury. Int J Mol Sci. 2016 Apr 9;17(4):530. doi: 10.3390/ijms17040530. 

Figure 1. Spinal cord injury cascade
Adapted from: Doulames VM, Plant GW. Induced Pluripotent Stem Cell Therapies for Cervical 
Spinal Cord Injury. Int J Mol Sci. 2016 Apr 9;17(4):530. doi:10.3390/ijms17040530.

Primarna faza / Primary phase Sekundarna faza / Secondary  phase

Mehaničke povrede: / Mechanical injury:
Sile smicanja i kompresije / Shearing and compression forces
Remećenje vaskulature / Vasculature disruptions
Smrt ćelija / Cell death

Ishemija: / Ischemia:
Aktivacija ishemijske kaskade / Activation of the ischemic cascade
Višak Ca2+ i produkcija slobodnih radikala kiseonika / Excessive Ca2+ and 
ROS production
Apoptoza / Apoptosis

Poremećaji: / Disruptions:
Respiratorne tegobe / Respiratory difficulties
Neurogeni šok / Neurogenic shock
Inflamacija / Inflammation
Poremećaj ćelijske membrane / Membrane compromise
Disbalans elektrolita i neurotransmitera / Alterations in ion and 
neurotransmitter levels

Inflamacija: / Inflammation:
Astroglioza / Astrogliosis
Limfocitna infiltracija lezije / Lymphocyte infiltration of lesion
Aktivirani i fagocitični monociti / Activated and phagocytic monocytes

Ekscitotokcičnost:  / Excitotoxicity:
Višak Ca2+ dovodi do oksidativnog stresa i produkcije slobodnih radikala 
kiseonika / Excessive Ca2+ leading to oxidative stress and ROS production 
Višak glutamata / Excessive glutamate
Apoptoza / Apoptosis
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90,5% spinalnih hirurga koristi metilprednizolon u tera-
piji povrede kičmene moždine, ali samo 24,0% od njih 
veruje da postoji klinička korist od njegove primene 
[15]. Većina ovih ispitanika je koristilo NASCIS II shemu. 

DISKUSIJA

Studija Hala i saradnika, iz 1982. godine, ukazuje na tri 
moguća mehanizma delovanja metilprednizolona [16]: 

 − održavanje funkcije neurona
 − poboljšanje krvnog protoka 
 − očuvanje ultrastrukture kičmene moždine sman-

jivanjem lipidne peroksidacije katalizovane slobod-
nim radikalima.
Zaključak ove studije poslužio je kao osnova za 

dalja istraživanja i odnosio se na najraniji mogući po-
četak terapije i rigoroznu kontrolu doziranja leka. Ova 
tema i dalje ostaje kontroverzna. 

Dve godine nakon ove studije, Braken i saradnici 
objavili su studiju od velikog značaja - NASCIS I [17]. 
Predmet istraživanja bila je komparativna primena 
uobičajene i visoke doze metilprednizolona, a zaklju-
čak nije bio naročito optimističan. Studija je ukazala 
na to da postoji razlika u brzini i obimu neurološkog 
oporavka motorne i senzorne funkcije kod ispitivanih 
grupa pacijenata, šest nedelja i šest meseci nakon 
povređivanja, ali i da postoji značajno veći rizik od 
rane smrtnosti i infekcije rana kod pacijenata koji su 
primali visoke doze metilprednizolona u odnosu na 
pacijente koji su primali uobičajene doze. NASCIS I 
predstavlja duplo slepu, randomizovanu studiju, koja 
je upoređivala uticaj visokih doza metilprednizolona 
na neurološki oporavak nakon akutne povrede kič-
mene moždine. Rezultati ove studije pokazali su da 
ne postoji dozno zavisna razlika u smislu neurološkog 
oporavka, ali da postoji povećana incidencija kompli-
kacija vezanih za ranu, kao i mortaliteta kod prime-
ne visokih doza metilprednizolona. Glavna mana ove 
studije bio je nedostatak placebo grupe. 

U sledećoj studiji - NASCIS II, u istraživanje su 
uključene sledeće grupe: grupa pacijenata koji su pri-
mali visoke doze metilprednizolona, placebo grupa i 
grupa koja je dobijala nalokson. Ova studija ukazala 
je na bolji oporavak motornih funkcija kod osoba koje 
su dobijale visoke doze metilprednizolona, osam sati 
od povređivanja [18]. 

Potom, 1997. godine, pojavila se NASCIS III studija, 
koja je imala za cilj da pokaže da li se primenom metil-
prednizolona u toku 48 sati od povređivanja mogu po-
stići bolji rezultati u odnosu na primenu tokom prva 24 
časa. Rezultati su ukazali na to da terapija u toku 3 – 8 
sati od povređivanja (inicijalno 30mg/kg u bolusu), a za-
tim 5,4 mg/kg narednih 48 sati, ima značajno bolji ishod 
nakon 12 meseci, u odnosu na pacijente koji su primali 

relation to the real effectiveness of methylprednisolone. 
Eck et al. carried out an interesting study which showed 
that 90.5% of spinal surgeons used methylprednisolone 
in the treatment of spinal cord injury, yet only 24.0% of 
them actually believed that there was clinical benefit to 
be gained by its application [15]. Most of these respon-
dents used the NASCIS protocol. 

DISCUSSION

A study by Hall et al., from 1982, indicates three possible 
mechanisms of the effect of methylprednisolone [16]: 

 − maintaining neuron function 
 − improving blood flow 
 − preserving the ultrastructure of the spinal cord 

through the reduction of free-radical driven lipid 
peroxidation.
The conclusion of this study was the basis for 

further research, and it referred to the earliest possible 
introduction of treatment and rigorous control of the 
dosing of this drug. This topic remains controversial. 

Two years after this study, Bracken et al. published 
a study of great significance –NASCIS I [17]. The object 
of analysis was the comparative application of the usual 
and a high dose of methylprednisolone, and the conclu-
sion was not particularly optimistic. The study indicated 
that there was a difference in the speed and degree of 
neurological recovery of motor and sensory function 
among the patient test groups, six weeks and six months 
after injury, but also a significantly higher risk of early 
mortality and wound infection in patients who had re-
ceived high doses of methylprednisolone as compared 
to those who had received the usual doses. NASCIS I is 
a double-blind randomized study, which compared the 
influence of high doses of methylprednisolone on neu-
rological recovery following acute spinal cord injury. The 
results of this study showed that there was no dose-de-
pendent difference regarding the level of neurological 
recovery, but that there was an increase in the incidence 
of wound-related complications, as well as in mortality 
related to the application of high doses of methylpred-
nisolone. The main shortcoming of the study is that it 
did not include a placebo group.

In the subsequent study - NASCIS II, the following 
groups were included: the group of patients who re-
ceived high doses of methylprednisolone, the placebo 
group, the group of patients who received naloxone. This 
study indicated a better recovery of motor functions in 
individuals who had received high doses of methylpred-
nisolone, within 8 hours following injury [18]. 

The NASCIS III, published in 1997, was aimed at 
demonstrating whether the application of methyl-
prednisolone within 48 hours following injury could 
achieve better results when compared to application 
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within the first 24 hours following injury. The results 
showed that therapy administered in the period of 3 
– 8 hours following injury (initially, IV bolus 30mg/kg), 
and then 5.4 mg/kg in the following 48 hours, had a 
significantly better outcome after 12 months than was 
the case with patients who had received this therapy 
only in the first 24 hours following injury [19]. Amer-
ican Orthopedic Association (AOA) guidelines recom-
mend methylprednisolone treatment during a period 
of 24 hours, if the injury is not older than 8 hours [20]. 

Several studies were involved in the reevaluation 
of the results of the NASCIS studies. More than 1,500 
patients with acute spinal cord injury were included in 
5 randomized control studies, whose results showed 
that treatment with high doses of glucocorticoids did 
not lead to significant improvement in the recovery of 
motor function. It was also pointed out that glucocor-
ticoid therapy was more effective in patients with in-
complete acute spinal cord injury. It is interesting that 
all three NASCIS studies demonstrated an increased 
risk of adverse effects in patients on corticosteroid 
therapy. Although high doses of steroids may be safe 
in certain groups of patients, the NASCIS studies indi-
cate necessary caution in the application of this type of 
therapy in patients with acute spinal cord injury [21]. 

In their study, Bowers et al. analyzed a very inter-
esting aspect of methylprednisolone therapy - patient 
consent [22]. They believe that patients are not given 
sufficient autonomy when it comes to the decision on 
the application of this therapy. A particular problem 
here is the fact that a very large number of subjects 
who sustain spinal cord injury also have other accom-
panying injuries (most commonly of the head and tho-
rax). These patients are frequently intubated or have 
an altered state of consciousness, which prevents com-
munication with them and makes it difficult to make 
a decision on introducing methylprednisolone into 
their treatment. The same researchers feel that science 
has not as yet discarded the NASCIS protocol and that 
studies on this protocol are taking on a philosophical 
dimension. Taking this into consideration, the authors 
are asking an important question: can spinal cord in-
juries be viewed in the same way as other serious dis-
eases, such as cancer, where, to a certain extent, the 
adverse effects of oncology treatment are disregarded 
for the sake of the benefits?

In 2013, the American Association of Neurological 
Surgeons (AANS) and the Congress of Neurological Sur-
geons (CNS) published a consensus which does not rec-
ommend the use of glucocorticoids in the treatment of 
acute spinal cord injuries [21]. Cochrane’s study revised 
this problem and showed that high doses of meth-
ylprednisolone are useful if they are started within 8 

ovu terapiju samo 24 časa [19]. Vodiči Američkog orto-
pedskog udruženja (American Orthopaedic Association - 
AOA) preporučuju terapiju metilprednizolonom tokom 
24 sata, ako povreda nije starija od osam sati [20]. 

Nekoliko studija bavilo se ponovnom evaluacijom 
rezultata NASCIS studija. Preko 1.500 pacijenata sa 
akutnom povredom kičmene moždine bilo je uključe-
no u 5 randomizovanih kontrolnih studija, čiji su rezul-
tati pokazali da terapija visokim dozama glukokortiko-
ida ne dovodi do značajnog poboljšanja oporavka mo-
torne funkcije. Ukazano je i na mogućnost da terapija 
glukokortikoidima ima veću efikasnost kod pacijenata 
sa inkompletnom akutnom povredom kičmene mož-
dine. Zanimljivo je da su sve tri NASCIS studije pokaza-
le povećan rizik od neželjenih efekata kod pacijenata 
na kortikosteroidnoj terapiji. Iako visoke doze steroida 
mogu biti bezbedne kod pojedinih grupa pacijenata, 
NASCIS studije ukazuju na neophodan oprez pri prime-
ni ove vrste terapije kod pacijenata sa akutnom povre-
dom kičmene moždine [21]. 

Bauers i saradnici su u svojoj studiji analizirali jedan 
veoma interesantan aspekt terapije metilprednizo-
lonom, a to je saglasnost pacijenta [22]. Oni smatraju 
da pacijentima nije data dovoljna autonomija kada 
je u pitanju odluka o uvođenju ove terapije. Poseban 
problem ovde predstavlja činjenica da veoma veliki 
broj osoba sa povredom kičmene moždine ima i dru-
ge udružene povrede (najčešće glave i grudnog koša). 
Ovi pacijenti su često intubirani ili izmenjenog stanja 
svesti što onemogućava komunikaciju sa njima i ote-
žava donošenje odluke o uvođenju metilprednizolona 
u terapiju. Isti istraživači smatraju da nauka nije uspela 
da odbaci NASCIS protokol i da studije o ovom proto-
kolu dobijaju filozofsku dimenziju. U tom svetlu oni po-
stavljaju jedno važno pitanje: da li se povrede kičmene 
moždine mogu posmatrati kao ozbiljno oboljenje, kao 
što je kancer, gde su, u izvesnoj meri, zanemareni neže-
ljeni efekti onkološke terapije zarad njene koristi? 

Američka asocijacija neurohirurga (American Asso-
ciation of Neurological Surgeons - AANS) i američki Kon-
gres neurohirurga (Congress of Neurological Surgeons 
- CNS) su, 2013. godine, objavili konsenzus kojim se ne 
preporučuje upotreba glukokortikoida u terapiji akut-
nih povreda kičmene moždine [21]. Kokranova studija 
revidirala je ovaj problem i pokazala da su visoke doze 
metilprednizolona korisne ukoliko se sa njima započne 
u roku od 8 sati od povređivanja, uz kontinuirano da-
vanje do 48 sati od povređivanja [23]. Studija STASCIS 
(Surgical Timing in Acute Spinal Cord Injury Study) poka-
zala je pozitivan efekat terapije metilprednizolonom i 
rane hirurške dekompresije, koja dokazano doprinosi 
boljem neurološkom oporavku. Ipak, ova studija bavila 
se samo cervikalnim povredama kičmene moždine, pa 
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hours following injury, with continued application until 
48 hours after injury [23]. The Surgical Timing in Acute 
Spinal Cord Injury Study (STASCIS) showed a positive 
effect of methylprednisolone and early surgical decom-
pression, which has been proven to contribute to bet-
ter neurological recovery. However, this study analyzed 
only cervical injuries of the spinal cord, which is why fur-
ther research is necessary [24]. The German Neurologi-
cal Society (Deutsche Gesellschaft für Neurologie - DGN) 
are reserved in their attitude towards the application 
of methylprednisolone in the treatment of spinal cord 
injuries. This form of treatment in the first 24 hours fol-
lowing injury is not listed as a recommendation, rather, 
it is identified as a treatment option. The Section on Dis-
orders of the Spine and Peripheral Nerves of the Amer-
ican Association of Neurological Surgeons (AANS) does 
not recommend the use of methylprednisolone in the 
treatment of acute spinal cord injuries [21].

In a study from 2017, related to the application of 
methylprednisolone in doses recommended within 
the NASCIS II protocol for the acute phase of spinal 
cord injury, a statistically significant improvement of 
motor response was not proven [25].

In their study, Bowers et al. analyzed the most im-
portant misconceptions related to the scientific analysis 
of methylprednisolone treatment [22]. They feel that the 
criticism of the effect of methylprednisolone in the treat-
ment of spinal cord injury is not sufficiently scientifically 
founded. In relation to the analysis of the first 8 hours 
following injury, they suspect that the NASCIS research-
ers had tried to leave out certain results by presenting 
unilateral data. Also, Bowers et al. criticize the proof relat-
ed to the adverse effects of this treatment modality and 
point out that it is a misconception that there is level I 
evidence against the use of methylprednisolone in the 
treatment of spinal cord injury. 

CONCLUSION

Treatment of acute spinal cord trauma with methylpred-
nisolone remains problematic. Recommendations are 
based on randomized studies and on personal experien-
ce. Studies indicate the improvement of motor respon-
se, when methylprednisolone is administered within the 
first 8 hours after injury, with continuous application in 
the following 24 or 48 hours, if the application of the 
drug starts 3 – 8 hours following injury. This mode of 
application can be considered justified. Definitely, whe-
never possible, the goal is to perform early surgical de-
compression, within the first 24 hours following injury. 

After a detailed analysis of available studies, we can 
conclude that the decision on the application of meth-
ylprednisolone, after all, is up to the doctor, who should 
make this decision based on data founded on evidence. 

su neophodna dalja istraživanja [24]. Nemačko društvo 
neurologa (Deutsche Gesellschaft für Neurologie - DGN) 
ima rezervisan stav prema primeni metilprednizolona 
u terapiji povreda kičmene moždine. Ovu vrstu leče-
nja u toku prva 24 sata od povređivanja ne svrstavaju 
u preporuke, već je posmatraju kao terapijsku moguć-
nost. Sekcija za poremećaje kičmenog stuba i perifer-
nih nerava, Američke asocijacije neurohirurga (AANS) 
ne preporučuje upotrebu metilprednizolona u terapiji 
akutnih povreda kičmene moždine [21].

U studiji iz 2017. godine, koja se odnosila na prime-
nu metilprednizolona u dozama preporučenim u NAS-
CIS II protokolu u akutnoj fazi povrede kičmene moždi-
ne, ipak nije dokazano statistički značajno poboljšanje 
motornog odgovora [25].

Bauers i saradnici su u svom istraživanju izneli naj-
važnije zablude kada je u pitanju naučna analiza te-
rapije metilprednizolonom [22]. Oni smatraju da nije 
dovoljno naučno osnovana kritika efekta metilpred-
nizolona u terapiji povrede kičmene moždine. Kada je 
u pitanju analiza prvih 8 sati od povređivanja, sumnjaju 
da su NASCIS istraživači pokušali da izostave određene 
rezultate tako što su prikazivali unilateralne podatke. 
Zatim su izneli i kritiku dokaza o neželjenim efektima 
ove terapije i ukazali na to da je zabluda da postoje do-
kazi I nivoa (engl. level I evidence) protiv upotrebe me-
tilprednizolona u terapiji. 

ZAKLJUČAK

Terapija akutne traume kičmene moždine metilpred-
nizolonom ostaje problematična. Preporuke se bazira-
ju na randomizovanim studijama i na ličnom iskustvu. 
Studije ukazuju na poboljšanje motornog odgovora 
prilikom primene metilprednizolona u toku prvih 8 sati 
od povređivanja, uz kontinuiranu primenu u narednih 
24 ili 48 sati, ukoliko se sa primenom krene 3 - 8 sati 
nakon povrede. Ovakav način primene možemo sma-
trati opravdanim. Svakako, kad god je moguće, kao cilj 
treba imati ranu hiruršku dekompresiju, tokom prva 24 
sata od povređivanja.

Nakon detaljnog proučavanja dostupnih studi-
ja, možemo zaključiti da upotreba metilprednizolona 
ipak ostaje individualna odluka lekara, vođena poda-
cima zasnovanim na dokazima. Posebnu pažnju tre-
ba posvetiti pacijentima sa inkompletnom povredom 
kičmene moždine i delimičnim neurološkim ispadom. 
Pristup ovoj grupi pacijenata treba biti vođen motom 
„vreme kičmu spašava“ (engl. time is spine), odnosno 
da su prvi sati od povređivanja od ključnog značaja 
za oporavak, bilo da se radi o hirurškoj ili medikamen-
toznoj terapiji. 

Sukob interesa: Nije prijavljen. 



Zagorac S.

Serbian JournaL of the medicaL chamber  |  Volume 2 / No. 4  |  December 2021.      415

terapija metilprednizolonom u akutnim povredama kičmene moždine

methylprednisolone therapy in acute spinal cord injuries

Special attention must be given to the patients with 
incomplete spinal cord injury and partial neurological 
deficit. The approach to this group of patients must be 
based on the moto “time is spine”, i.e., the first hours fol-
lowing injury are essential for recovery, whether surgi-
cal or medicamentous treatment is applied. 

Conflict of interest: None declared.
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