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ABSTRACT

Spinal cord injuries can have serious consequences for the individual, such as loss of motor function, sensory impairment, and alteration
of physiological systems functions. Treatments for spinal cord injuries involve the use of drugs and surgical approaches. In the surgical
field, there is a question about the ideal time after the trauma to perform the surgical procedure. The studies divide the time until surgery
after the injury into two categories: “early” and “late”. To review the scientific literature on this topic, and to assess the relative effectiveness
of early versus late decompressive surgery, we considered early intervention up to 24 hours and late intervention from 24 hours after the
injury. For this, we performed a literature review and selected retrospective, prospective observational studies, clinical studies, and reviews
with meta-analysis that compared the recovery time of patients with spinal cord injury after surgeries performed within 24 hours (early) and
after 24 hours (late). The results showed potential for neurological improvement with early or even ultra-early surgical decompression (up
to 12 hours) in patients with traumatic cervical spinal cord injury. On the other hand, reports about the advantage of early decompression
when there is a thoracic injury are scarce. In addition to the time to decompression, the concomitant use of some drugs seems to play an
important role in patients’ recovery. Level of Evidence Il; Literature review.

Keywords: Spinal Cord Injuries; Decompression, Surgical; Systematic Review.

RESUMO

Lesbes na medula espinhal podem gerar sérias consequéncias para o individuo, como perda de fungdo motora, prejuizo senso-
rial e alteracdo de fungées de sistemas fisiolégicos. Os tratamentos para lesées na medula espinhal envolvem o uso de farmacos
e abordagens cirdrgicas. No ambito cirdrgico, ha o questionamento sobre qual o tempo ideal apds o traumatismo para realizar o
procedimento cirdrgico. Os trabalhos dividem em duas categorias o tempo até a realizagdo da cirurgia apos a leséo: “precoce” e
“tardio”. Com a finalidade de revisar a literatura cientifica sobre esse tema, a fim de avaliar a eficacia relativa da cirurgia descom-
pressiva precoce versus tardia, consideramos a intervencdo precoce até 24 horas e a tardia a partir de 24 horas da injuria. Para
isto realizamos uma revisao da literatura e selecionamos estudos observacionais retrospectivos, prospectivos, estudos clinicos e
revisbes com meta-andlise que comparavam o tempo de recuperacdo de pacientes com leséo medular apds cirurgias realizadas
em até 24 horas (precoce) e apds 24 horas (tardio). Os resultados demonstraram potencial de melhora neuroldgica com a des-
compress&o cirlrgica precoce ou até ultraprecoce (até 12 horas) em pacientes com lesao medular traumatica cervical. Por outro
lado, relatos acerca da vantagem da descompresséo precoce quando ha uma lesdo tordcica sdo escassos. Além do tempo até a
descompresséo, o uso concomitante de alguns farmacos parece ter um importante papel na recuperagdo dos pacientes. Nivel de
evidéncia Il; Revisao de literatura.

Descritores: Traumatismos da Medula Espinal; Descompressédo Cirdrgica; Revisdo Sistematica.

RESUMEN

Las lesiones de la médula espinal pueden tener consecuencias graves para el individuo, como pérdida de funcién motora, deterioro
sensorial y alteracion de funciones de los sistemas fisiolégicos. Los tratamientos para las lesiones de médula espinal involucran uso de
medicinas y enfoques quirdrgicos. En el campo quirdrgico, existe la duda sobre el momento exacto después del traumatismo para realizar lo
procedimiento quirdrgico. Los estudios dividen el tiempo hasta la cirugia después de la lesidn en dos categorias: “temprano” y “tardio”. Con
el fin de revisar la literatura cientifica sobre este tema, y con el fin de evaluar la efectividad relativa de la descompresion quirdrgica temprana
frente a la tardia, se considerd la intervencion temprana hasta las 24 horas y la intervencion tardia a partir de las 24 horas después de la lesion.
Para ello, efectuamos una revision bibliografica y seleccionamos estudios retrospectivos, prospectivos observacionales, estudios clinicos
y revisiones con metaanalisis que compararon el tiempo de recuperacion de pacientes con lesion medular con cirugias realizadas en 24
horas (temprano) y a las 24 horas (tardia). Los resultados presentaron potencial para la mejora neuroldgica con descompresion quirdrgica
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temprana o incluso ultra temprana (hasta 12 horas) en pacientes con lesion traumatica de la médula espinal cervical. Por otro lado, son
escasos reportes sobre la ventaja de descompresion temprana cuando existe una lesion toracica. Ademas del tiempo de descompresion,
el uso concomitante de algunos farmacos parece jugar un papel importante en la recuperacion de los pacientes. Nivel de Evidencia II;

Revisién de literatura.

Descriptores: Traumatismos de la Médula Espinal; Descompresion Quirdrgica; Revision Sistematica.

INTRODUCTION

Traumatic spinal cord injuries (TLME) can have serious conse-
quences for the individual, such as loss of motor function, sensory
impairment, and alteration of physiological systems functions, pro-
foundly affecting the lives of patients and their families with physical,
psychological, and economic damages to society.! Its prevalence
has been increasing yearly, with approximately 750 cases of TSCI/
million inhabitants worldwide and 16 to 40 cases/million inhabitants
per year in Brazil, with 80% of the victims being men and the majority
between 10 and 10 years old. 30 years old.*®

LTME can be temporary or permanent and presents as a result
of physical impacts, and its pathophysiology can be divided into two
phases, primary and secondary.® ” Direct spinal cord injury, or prima-
ry injury, results from rapid compression of the spinal cord, causing
damage to axons, blood vessels, and cell membranes, or fracture
of the vertebrae. The secondary injury results from a sequence of
events that cause the death of neurons and glial cells by ischemia
and inflammation. The secondary mechanism is initiated by the
primary lesion. It includes a cascade of biochemical and cellular
processes, such as vascular changes, electrolyte imbalance, free
radical formation, edema, inflammatory reaction, and apoptosis,
among other processes.? Preventing the activation of secondary
mechanisms is an opportunity to mitigate neurological effects from
LTME; thus, anti-inflammatory drugs and surgical decompression
have been investigated as an effective treatment strategy.®

One of the first studies to establish the possible relationship
between decompression surgery and neurological improvement
in patients with LTME observed that patients had a neurological
improvement soon after surgery, suggesting a cause and effect
relationship between surgery and the observed improvement.® Cor-
roborating these findings, another study observed an improvement
in neurological outcomes compared to patients undergoing other
treatment protocols and that patients undergoing immediate decom-
pression surgery required a shorter hospital stay. '

Since then, beneficial effects have been associated with decom-
pression surgery, especially early (< 24 h after injury) compared to
late (> 24 h after injury), but the real influence of decompression
time on the neurological improvement of patients with LTME is still
challenging. There are differences in the time of early decompres-
sion, indicated by some groups as 72 hours after the injury and by
others, 24 hours after the injury. There are many variables involved
in the interpretation of the results, such as the mechanism of trauma,
decompression route (posterior vs. anterior), specific surgical techni-
que, levels of decompression, types of evidence (observational and
interventional studies), and, mainly, the lack of complete information
on the patients arriving admission at the emergency services.

To review the main scientific publications on this topic, but mainly
to discuss the quality of the available scientific evidence and the clini-
cal experience of early decompression surgery vs. late, we considered
conducting a literature review of studies comparing surgical decom-
pression time to clinical neurological outcomes after acute LTME.

METHOD

To search for the articles used in this literature review, the follo-
wing electronic databases were used: Latin American Literature
in Health Sciences (LILACS), accessed through the Virtual Health
Library (BVS Bireme), Virtual Health Library (Scielo), and MEDLINE,
accessed through the PubMed search platform. Searches were
performed using a combination of the following descriptors: “spinal
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cord injury”, “cervical”, “early decompression”, “late decompres-
sion”, “therapeutics”, “surgery” and “timing”.

Full articles from peer-reviewed journals were included, including
observational (case series, cross-sectional studies, cohort studies,
real-world studies) and interventional, prospective comparative, and
retrospective studies, and literature reviews and meta-analyses, in
Portuguese or English, which compared the recovery time of patients
with spinal cord injury (cervical, thoracic or lumbar portion) who recei-
ved early (within 24 hours) or late (after 24 hours) surgical decompres-
sion. To obtain greater homogeneity among the articles evaluated, we
selected studies with a minimum follow-up of 6 months that compared
neurological outcomes before and after recovery evaluated by the AIS
(American Spinal Injury Association (ASIA) Impairment Scale), which is
a neurological examination standardized to assess sensory and motor
levels affected by spinal cord injury that classifies patients A to E, with
grade A being the most severe (no motor or sensory functions) and
grade E representing normal motor or sensory functions.

RESULTS

To compare early (within 24 hours) or late (after 24 hours) sur-
gical decompression, we selected nine articles, two retrospective
observational studies, two prospective observational studies, two
randomized and multicenter clinical studies, and three systematic
reviews to compose our evaluation (Table 1).

Confirmatory evidence on the benefits of early spinal cord
decompression

Of the nine articles evaluated, two observational studies, one
randomized clinical trial, and two systematic reviews demonstrated
significant improvement in neurological performance in the early
group. The randomized clinical trial by Cengiz et al. compared de-
compression surgery performed within 8 hours after the occurrence
of the spinal cord injury (early surgery) with surgery performed 3 to
15 days after the injury occurred (delayed surgery). The neurological
assessment after surgery showed a neurological improvement in
10/12 patients operated on early, 4 of whom were classified as E
on the AIS scale; that is, they had normal motor and sensory func-
tions after surgery. Among the patients operated on late, 4/15 had
neurological improvement, none classified as grade E.'®

The neurological benefits of early decompression after LTME were
also demonstrated by a large prospective cohort of the STASCIS
(Surgical Timing in Acute Spinal Cord Injury Study) study by Fehlings
et al., who followed 313 adults undergoing early (< 24 h post-injury)
or late (= 24 h post-injury) decompression surgery. The 222/313
patients, 131 who underwent early surgery and 82 who underwent late
surgery, with follow-up available six months after the injury, were eva-
luated using the AIS scale. The results obtained showed that 19.8%
(25/131) of patients undergoing early surgery showed an improvement
of = 2 degrees on the scale compared to 8.8% (7/82) in the group
undergoing late decompression. Of the 313 individuals included in
the study, 194 (62%) received corticosteroids at hospital admission,
according to the assistant surgeon’s personal choice, with a higher
proportion of administration in the early group than in the late group.'®

Also, using the AIS scale to assess neurological improvement,
another study evaluated 98 individuals with SCI who underwent early
(< 24 h after trauma) or late (> 24 h after trauma) decompression
surgery. The results showed that, six months after surgery, 23.3% of
the patients undergoing early surgery showed an improvement of
> 2 degrees in the AIS. In contrast, only 8.7% of the group under-
going late surgery showed similar performance.'
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Table 1. List of selected studies.

Study (author, year) [Kind of study Number of early individuals/ 'T"”’V reg!on- ph.armacolo.gmal FU (months) Neurological Outcome
late intervention intervention

Aarabi, 2020(11) EOR 47%/15 C Methylpred. 6 There was no difference sig.
Sewell, 2018(12) EOR 40/55 C Not specified 6 There was no difference sig.
Fehlings, 2012(13) EOP 182/131 c Methylpred. 6 'mprovemerg&gb in the early
Umnerani, 2014(14) EOP 34/64 c Not specified 6 'mprovemerg;'fb in the early

Rahimi-Movaghar, There was no significant

2014(15) ECR 16/19 Tand TL Methylpred. 12 difference

Cengiz, 2008(16) ECR 12/15 TL Methylpred. 12 'mpro"eme'g;'fb in the early
Badhiwala, 2021(17) RS 528/1020 C Tand TL Methylpred. 12 'mpro"emeg&gb in the early
Ter Wengel, 2019(18) RS 1720/1989 Tand TL not standardized 6 There was no difference sig.
Qiu, 2021(2) RS 1988/1989 C. Tand TL Not standardized 12 'mpro"emergrgfb in the early

*32 ultra-early and 25 early. Subtitle: EOR — Retrospective observational study; EOP — Prospective observational study; RCT — Randomized clinical trial; RS — Systematic review; FU — Follow-up ; Methylpred.

— Methylprednisolone; C — Cervical; T - Thoracic; TL — Thoracolumbar; Sig. — significant.

An important limitation of the studies presented is the lack of
homogeneity among patients, lack of information on the severity of
the lesion at baseline, and small sample size. The average age of
participants in the early group was lower than that of participants in
the late group study by Fehlings et al. This limitation was probably
because most surgeons opted for earlier surgical interventions in
younger patients.' In the randomized study by Cengiz et al., al-
though the age range was the same in both groups (23-68 years),
the median age in the early group was lower (38 years) compared
to the late group (42 years). However, a statistical analysis of this
difference was not presented.'®

Recently, Badhiwala et al. compiled data from 1548 participants
with acute spinal cord injury who underwent decompression betwe-
en 1991 and 2017. Data were pulled from databases and included
solid studies such as North American Clinical Trials Network (NACTN)
SCI Registry, STASCIS, The Sygen trial, and the National Acute Spi-
nal Cord Injury Study (NASCIS Ill). From this compilation of studies, it
was possible to show that early surgical decompression (<24 hours)
is associated with better sensory and neurological recovery, with
an improvement in the AIS scale of 1, 2, or 3 degrees in one year
compared to patients who had late surgery (p = 0.0019). Another
important finding of this review was a decline in motor function in
the first 36 hours after the injury. In general, through the review of
these studies, it was possible to obtain strong evidence that patients
with acute spinal cord injury should undergo the decompression
procedure within the first 24 hours after the injury. However, this
scenario may not be possible in cases of unstable patients due to
multiple traumas or medical comorbidities."”

In another systematic review and meta-analysis, 16 studies invol-
ving the recovery of 3977 patients with spinal cord injury were reviewed.
Significant improvements in motor scores, light touch scores, and sen-
sitivity were observed in the early group (< 24 hours) compared with
patients in the late group (> 24 hours). The authors also evaluated the
neurological evolution of patients up to 12 months after surgery. They
observed that in 788 patients, improvement > 2 degrees AIS was more
observed in patients undergoing early surgery, while improvement of
> 1 degree was similar between groups compared. The authors em-
phasize that there was no difference in mortality between the early and
late groups. An important limitation of this study is the assessment of
patients about global physical status. Patients with spinal cord damage
often accompany other types of injury to other systems, and the severity
of other injuries can influence patients’ recovery.?

Controversial evidence on the benefits of early spinal
decompression
While most studies demonstrate neurological improvement as-

sociated with early decompression after injury, such an effect was
not observed in some studies.!! 121518

In a randomized clinical study with 35 patients, the recovery of
patients with injuries in the thoracic and thoracolumbar regions was
analyzed. An interesting factor about the work is that all patients were
under the intervention and treatment decisions of the same doctor,
thus decreasing a possible recovery variable. Although statistical
differences between early and late have not been proven, in this
study, it is possible to observe an improvement of two AIS degrees
in 3 patients in the early group (16 participants) and only one in the
late group (19 participants). Due to the small number of study par-
ticipants, the work is limited in terms of statistical analysis. Thus, the
authors concluded that there was no difference in recovery between
the two groups studied.®

In some patients, it is possible to observe thoracic injury con-
comitant with the neck; in this sense, Sewell et al. reviewed to in-
vestigate the benefits of early decompression and stabilization of
patients with this clinical condition. The group reported that early
decompression surgery (< 24 hours) was associated with shorter
ICU stay and a lower complication rate for patients with concomitant
cervical and thoracic trauma. Still, no significant difference in neuro-
logical improvement was observed between the two groups ( early
47.5% vs. late 42%, p = 0.3). However, it is worth mentioning that
the neurological recovery was more noticeable in younger patients
with a lower degree of base injury.'

A retrospective study by Aarabi et al. evaluated the effect of long-
-term decompression time on neurologic outcomes in 72 patients
with traumatic cervical spinal cord injury. Patients were operated on
at three different times: ultra-early up to 12 hours, early between
12-24 hours, and late from 24-138.5 hours. AIS score at admission
and preoperative intramedullary lesion length were the strongest
predictors of neurologic outcome. While in the ultra-early and early
groups, 84.3 and 72% of the patients were classified as grade A
and B on the AIS scale before surgery, this proportion was 33%
in the late group. The Aarabi group observed an improvement of
> 1 degree on the AIS scale in 65.6%, 60%, and 80% undergoing
ultra-early, early, and late decompression, respectively. However,
multiple regression analysis revealed that the extent of the intrame-
dullary injury was the only significant variable predicting AIS grade
conversion. Thus, the authors concluded that the long-term neuro-
logical outcome was not determined by the time of surgery but by
the extent of the intramedullary injury. Importantly, the mean lesion
length in the ultra-early group (43.4 mm) was greater than in the early
(37.5 mm) and late (30.6 mm) groups."

The gap in robust data on the beneficial effect when the inter-
vention occurs within 24 hours can also be explained as many sys-
tematic review studies do not specify the area of spinal injury. In this
scenario, Ter Wengel et al. conducted a systematic review in which
they investigated the neurological improvement after early and late
surgery in patients with lesions in the thoracic and thoracolumbar
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region (T11-L2). The systematic search retrieved 14 study publica-
tions reporting outcome measures after surgery in 1075 patients.
However, the authors did not observe a significant beneficial effect
of 24-hour surgical decompression in patients with traumatic thoracic
and thoracolumbar spinal cord injury. The rate of improvement of > 1
grade or = 2 grades on the AIS scale in the early surgery group was
66.8% and 42.0%, respectively, while in the late surgery group, the
improvement rate was 48.9 % and 27.3%, respectively. However, the
quantitative analysis performed in this meta-analysis did not confirm a
significantly beneficial effect when patients underwent early surgery.'®

Pharmacological intervention

Overall, no correlation was observed between the administra-
tion of pharmacological intervention on the neurological benefit of
patients undergoing early or late decompression. In one study, me-
thylprednisolone was given to 22 of 62 patients based on the year
the surgery was performed. Until 2009 this was a research center
protocol. As of 2010, the use of steroids was discontinued for pa-
tients with spinal cord trauma as there was no correlation between
the use of methylprednisolone and clinical improvement.

In studies by Fehlings et al., a better neurological prognosis
in patients who suffered cervical injuries. However, the authors
performed a statistical adjustment to eliminate bias for medication
and pre-surgical neurologic status, which was significantly different
across groups. Yet, the odds of an improvement of =2 degrees in
ASIA were 2.8 times higher for individuals undergoing early surgery.'

Both randomized clinical trials used the same pharmacological
intervention protocol recommended by the NASCIS Il study. In one
study, significant improvement was observed in the early group;'®
in the other, no difference was observed between the groups.'
Although pharmacological intervention can be a confounding factor
for evaluating a surgical intervention, the standardization of the phar-
maceutical protocol in both studies reduces the confounding bias.

In the systematic review carried out by Qui et al., when evalu-
ating the subgroup of patients who received methylprednisolone
with those who did not receive the drug, it was possible to observe
a difference in the patients in the early group who received the
drug before surgery, so that the authors suggest that some factors
may influence the effect of glucocorticoid, such as the time window
in which it is used, and administration of the drug within 8 hours
after injury was positive for the recovery of patients. Another factor
that may be related to the drug’s effect is the level of spinal cord
injury, with incomplete injury being the most promising for using
methylprednisolone.?

Confirmatory evidence on the benefits of ultra-early spinal de-
compression (<12h)

Some observational studies have supported the idea of interven-
tions even earlier than 24 hours for surgical intervention after injury.
Cengiz et al. showed the benefit of the surgery in up to 8 hours. Howe-
ver, the comparison was performed with patients undergoing surgery
three days after the injury occurred. In the study by Aarabi et al., no
neurological benefit was observed in patients undergoing decom-
pression within 12 h of injury, compared with 12 to 24 h or > 24 h."

Although they were not included in our review to compare early

Table 2. List of studies evaluating the ultra-early time.

(within 24 hours) or late (after 24 hours) surgical decompression,
these studies show the effects of ultra-early surgery within 5 to 12
hours (Table 2). Three studies showed benefits of 8 hours'®?° and 12
hours?' of decompression after LTME, while the study by Mattiassich
et al. demonstrated no neurological benefit in patients undergoing
decompression within 5 hours of injury.??

Grassner et al. reported that patients with SCI who underwent
ultra-early surgical decompression (< 8 h after injury) had better
functional and neurological outcomes compared to individuals who
underwent late surgery (> 8 h after injury). The authors concluded
through the review that ultra-early decompression is an independent
predictor of improved bladder function and mobility after one year.
The neurological improvement assessed by the AIS scale was gene-
rally greater in patients in the ultra-early group. In addition, in this stu-
dy, it was possible to observe a significant functional improvement
in patients who received corticosteroids, suggesting that the use of
drugs can also play an important role in the recovery of patients.'®

Mattiassich et al. analyzed a limited surgery time window of 5 h
compared with 5-24 h post-injury. An improvement of 1 degree on
the AIS scale was observed in 31% and 42% of patients in the 24h
and five h groups, respectively. Improvement by 2 degrees on the
same scale was observed in 31% and 6% of patients in the 24h and
five h groups, respectively. An improvement of three degrees on the
scale was observed in 6% and 3% of patients in the 24 h and five
h groups, respectively. The results generally show that spinal cord
decompression within 24 h of spinal cord injury is associated with
better neurologic outcomes. No additional neurologic benefit was
seen in patients undergoing decompression within five h of injury.
The authors point to the need for more scientific evidence to deter-
mine whether very early surgery (5 h) is associated with reduced
improvement levels, as suggested by the results.??

To investigate short-term neurological damage, the group Burke
et al. researched the optimal time for surgery after cervical spinal
cord injury through the analysis of the AIS scale. The authors col-
lected data from 48 patients with cervical spinal cord injury based
on the time from emergency department presentation to surgical
decompression. Patients were grouped into ultra-early (decompres-
sion within 12 h of presentation), early (within 12-24 h), and late
(> 24 h). The results showed that patients who were operated on
within 12 hours of admission had an improvement in AIS grade up
to discharge. Overall, the data from Burke's review suggest that
surgical decompression after cervical cord injury that occurs within
12 hours may lead to faster neurological recovery compared to
surgeries that occur after 12 hours.?’

As with the previously reviewed retrospective studies, Jug et
al. performed a prospective observational study investigating the
effects of ultra-early decompression performed within 8 hours of
spinal cord injury and a second group with decompressions perfor-
med from 8 to 24 hours. The authors observed that after six months
of follow-up, there was an improvement of at least 2 degrees AIS
in 45.5% of the patients in the ultra-early group and in 10% of the
patients in the group that underwent decompression from 8 to 24
hours. Therefore, the authors suggest that patients who undergo
decompression within 8 hours have superior neurological outcomes
than patients who undergo decompression within 8 to 24 hours, with
no increase in the rate of adverse effects.?

Study (author, year) |Kind of study .Nu.m.ber of uItra—e.arIy 'T“‘"V region- ph.armacolt?glcal FU Neurological Outcome
individuals/precocious intervention intervention

Grassner, 2016(19) EOR 35/35 c Methylpred. 12 months | MProvement sig. in the
ultra-early group

Burke, 2019(21) EOR 18/30* C Not specified Unpl hospital Improvement sig. in the
discharge ultra-early group

Mattiassich, 2017(22) EOR 33/16 C Methylpred. 6 months - 3 years There vvassriwg difference

Jug, 2015(20) EOP 26/22 c Methylpred. 6 months Improvement sig. in the
ultra-early group

* 17 early and 13 late. Subtitle: EOR - retrospective observational study; EOP — prospective observational study; FU — Follow-up ; Methylpred. — Methylprednisolone; C — cervical; sig. — significant.
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DISCUSSION

Acute spinal cord injuries can result in severe motor and sensory
disturbances, autonomic functions, and psychosocial problems for
the patient due to these factors.?

Despite recent efforts in data meta-analyses, the truth is that most
of the available literature on the effects of early versus late spinal cord
decompression time in patients after spinal cord injury consists of
retrospective or prospective observational studies with important
methodological limitations. These studies cover data collected from
patients over the last three decades, with different diagnostic assess-
ments, surgical techniques, and postoperative rehabilitation strategies,
with small sample size, short follow-up period, and lacking information
about the patient’s baseline condition. And that does not assess com-
plete scores, such as motor and sensory scores, as clinical outcomes.

The first point that makes it difficult to conclude the ideal time
to carry out the operation is the lack of a definition and acceptance
of the time limit of the term “early.” When searching for articles on
the subject in a database is observed that the “early” time varies
in most cases from 24 to 72 hours after the injury. For this reason,
possible variance in patient recovery may be lost when placed in the
same analysis group for up to 24 hours with those up to 72 hours.

The second factor that makes data analysis difficult is the lack of
information about the patient’s condition during admission to emer-
gency services. When evaluating the articles on the subject, most of
the time, there is no data on the physical and clinical condition of the
patient, degree of base injury and what other interventions he had to
perform, time to perform exams, to complete the diagnosis and even
the choice of procedures by the surgeon in charge, which leads to
the third limiting factor in the interpretation and consideration of the
results available in the literature: the lack of information on reasons
for choosing and defining which type or route of decompression
surgical approach was used—carried out.

To assess the relative effectiveness of early versus late decom-
pressive surgery, we considered early intervention up to 24 hours
after the injury and late intervention from 24 hours after the injury.
However, to encompass diverse outcomes with different decompres-
sion times, we included an analysis of studies that assess surgery
time within a narrower window, such as up to five, eight, or 12 hours
post-injury. It is important to note that by stratifying the early time
in smaller groups, it is possible to suggest that ultra-early decom-
pression surgeries may bring more benefits to patients. Of the five
articles cited in this review in which shorter times for medical inter-
vention were included,'" 22 three showed positive data regarding
procedures that were performed for less than 12 hours.'%%!

Regarding late treatment, there is also no consensus on time,
being established in a variation of 24 hours from the injury to more
than two weeks for the decompression procedure to be performed. ¢

The literature seems to be quite consolidated on the importance
of early or even ultra-early decompression in patients with traumatic
cervical spinal cord injury. The studies presented here, both obser-
vational and retrospective,'®?! as for prospective'®'4? and the meta-
-analyses®'” corroborate the hypothesis that early decompression
improves patients’ long-term neurological and functional responses.
The reviewed papers followed the patients for at least six months.

In general, the studies that demonstrate the neurological be-
nefit of early surgical intervention evaluated by the AIS scale show
not only a general improvement on the AIS scale but also observe
an improvement rate > 2 degrees with early decompression, and
result in a higher classification. E (normal motor or sensory func-
tions). Consistent with these data, the STASCIS study, the largest
prospective multicenter study comparing early versus late surgical
decompression in the setting of acute traumatic spinal cord injury,
indicates a recovery of 2 degrees AIS of patients with early de-
compression in at least six months of follow-up.'®As reported by
the Sygen trial, the largest therapeutic trial of traumatic spinal cord
injury that described significant neurological recovery in patients who
underwent the procedure within 24 hours with at least 2 degrees of
improvement in AlS score at six months of follow-up. follow-up.?®

On the other hand, reports about the advantage of early decom-
pression when there is a chest injury are scarce. The systematic
review by Ter Wengel et al. did not describe a significant beneficial
effect of early surgical decompression of patients with traumatic
thoracic and thoracolumbar spinal cord injuries. It is noteworthy
that, although no difference was observed between early and late
decompression in this study, it is possible to note a higher rate of
improvement in the AlS scale for patients undergoing early surgery.'®
Likewise, both in the observational study by Swell et al., which inclu-
ded patients with cervical injuries and in the clinical trial conducted
by Rahimi-Movaghar et al., which evaluated the recovery of pa-
tients with injuries in the thoracic and thoracolumbar region, it was
possible to observe a trend of improvement in recovery with early
surgery. However, the authors emphasize that the lack of statistical
significance between the groups may be due to the small sample of
patients included in the studies.'>'® In addition, some factors, such
as the AIS score at the time of admission and the length of the in-
tramedullary lesion, were attributed to the neurological improvement
of the patients in the study by Aarabi et al. However, most patients
with greater neurological impairment and lesion extension were
operated on in less than 24 h, which may have contributed to the
similar neurological improvement observed between the groups.'

In addition to the time for decompression, the concomitant use of
some drugs seems to play an important role in the recovery of patients
with spinal cord injury,™ especially when treatment is performed in con-
junction with early intervention.? However, the lack of clarity regarding drug
therapy does not allow us to assess whether there is a clear benefit of
drug therapy for patients undergoing early versus late surgery. However,
some studies also suggest that for long-term neurological improvement,
the extent of the intramedullary injury in the preoperative image analysis
is more important than the time after injury to perform decompression.'!

An important limitation observed is that physicians/researchers
use different clinical scales to verify the patient’s improvement. The-
refore, we only included studies that used the AIS scale for neurolo-
gical assessment. In addition, another limiting factor may be related
to possible individual complications of injured patients. It knows that
any particular complications may affect the patient’s recovery. In
most cases, the urgency of surgery is also related to complications
other than spinal cord injury, so it would be ideal to report what other
injuries the patient had to assess each situation better.

CONCLUSION

The evaluation of spinal decompression time in neurological
recovery after LTME is challenging because when interpreting the
results, other variables must be considered in addition to the de-
compression time, such as, for example, the cause of the trauma,
the route of decompression (posterior versus anterior ), specific
surgical technique used, and levels of injury/decompression. The-
se limitations are due to variations in the admission of patients to
emergency services, the time taken to perform tests to complete the
diagnosis, and the choice of procedures by the surgeon in charge.

Most of the literature found supports the hypothesis that early
surgical decompression is the strategy that results in better clinical
outcomes. Although early decompression seems to be the most
indicated option, it is still necessary to expand the understanding of
specific clinical outcomes in homogeneous populations, considering
gender and age, for example, and considering different surgical
techniques. In addition, long-term patient follow-up studies may
reveal the effects of decompression time after LTME on quality-of-
-life levels, which will correspond to a better clinical interpretation.
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