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Effects of durotomy versus myelotomy in the repair of 
spinal cord injury

Introduction
Primary trauma to the spinal cord initiates pathological 
changes that cause secondary damage, including hemor-
rhage, vasospasm, ischemia, edema, inflammation, and 
apoptosis (Li and Chandler, 2014). The primary mechanical 
injury and the secondary injury together make up the patho-
physiology of spinal cord injury (SCI) (Fehlings et al., 1989). 
The mechanisms of axonal injury may differ from those that 
occur in gray matter (Bengtsson and Siesjo, 1990). Current 
management of acute SCI is aimed at decreasing secondary 
injury and promoting neural regeneration. A recent clinical 
study has reported that surgical interventions are promising 
for the treatment of SCI (Huang et al., 2018).

Changes in the local autoregulation of blood pressure af-
ter injury induce vascular spasm and ischemia, and cause a 
decrease in perfusion pressure (Tator, 1995; La et al., 2004; 
Telemacque et al., 2018). Fractures and dislocations place 
external compression on the spinal cord. Edemas cause a 
decrease in epidural and subarachnoid space volume and 
block the epidural veins, arteriole of the cord, and cerebro-
spinal fluid (CSF) flow, and then induce arachnoid adhesion. 
The lack of blood supply and CSF infusion then exacerbates 
the spinal cord edema, causing external and internal com-
pression. These symptoms have been described as “spinal 
compartment syndrome” (Cao et al., 2015). Surgical decom-
pression aims to relieve this pressure (Rouanet et al., 2017).

Intramedullary spinal cord hemorrhage (hematomyelia) 
can present in SCI (Leep et al., 2009). It is controversial 
whether durotomy and/or myelotomy are beneficial to 
neurological recovery. Decompression by durotomy and 
myelotomy can be useful for spinal cord hemorrhage; how-
ever, while laminectomy can relieve some compression of 
the cord, it is insufficient for extensive edema (Grant et al., 
2015; Telemacque et al., 2018). Swelling and hemorrhage can 
cause the spinal cord to enlarge, resulting in high interstitial 
pressure in the spinal cord (Allen, 1911). The cord becomes 
swollen and the subarachnoid space is occluded in severe 
cases of SCI. 

This review compares the effects of durotomy and myelot-
omy in the treatment of SCI in humans and animals.

Retrieval Strategy
This article reviewed the clinical evidence regarding surgi-
cal therapy in the management of acute traumatic SCI with 
hemorrhage or edema in humans and animals. This review 
focused on studies, treatment methods, and the outcomes 
of these treatments. From January to June 2019, PubMed, 
Cochrane, Web of Science, Google Scholar, and Epic Brows-
er were used to collect articles published from 1911 to 2019 
using the following Medical Subject Headings (MeSH): SCI, 
decompression of the spinal cord, durotomy, duroplasty, 
myelotomy, spinal cord compartment syndrome, and neu-
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rological recovery. The identified articles were then used to 
conduct our review.  

Durotomy Investigations 
Clinical studies 
In a study conducted by Perkins and Deane (1988), three pa-
tients demonstrated complete neurological recovery and three 
patients partially recovered following durotomy. Specifically, 
three of the patients improved to Frankel grade E; one patient 
recovered gait in the lower limbs; one patient changed from 
grade A to grade D, and one patient changed from grade A to 
grade B. All patients showed functional improvement. 

Qu et al. (2015) performed durotomy and myelotomy in 
21 cases of extensive spinal cord swelling with/without intra-
medullary hemorrhage. At 2 weeks post-surgery, Magnetic 
Resonance Imaging (MRI) revealed that the swelling had 
disappeared. Cases of The American Spinal Injury Associa-
tion (ASIA) grade A remained as grade A, but the locomo-
tion and sensory levels of the other patients were enhanced 
after decompression by durotomy.

Qu and Guo (2015) reported that, in acute SCI treatment, 
laminectomy alone led to residual cord deformation fol-
lowed by edema, causing subarachnoid occlusion and expan-
sion of the damaged cord, thereby resulting in further cord 
compression. Therefore, durotomy is necessary to relieve the 
pressure on the dura and expand the intrathecal space.

 Salvok et al. (2015) performed decompression by durot-
omy in 12 patients who were injured at the level of the tho-
racic spine, followed by the local administration of cortexin. 
Positive dynamics were observed in 10 patients, but no 
neurological dynamics were observed in two patients. The 
authors emphasized that performing durotomy with the ad-
ministration of cortexin may help to further improve motor 
or sensory function after durotomy. The authors have also 
used cortexin in other studies for the treatment of spinal 
cord injury (Tsymbaliuk et al., 2014a, b; Salvok et al., 2015).

In a duroplasty study conducted by Cao et al. (2015), there 
was sensory recovery in 14 cases and motor function recov-
ery in nine cases. In addition, neuropathic pain was relieved 
completely in 10 cases. 

A study of patients after lumbar fusion (Mohamed et al., 
2015) revealed that patients who underwent dural incision 
after lumbar fusion were more likely to develop pseudo-
arthrosis. The rate for developing pseudoarthrosis in the 
durotomy group was 35% compared with 14% in the group 
that did not undergo durotomy. From this study, it was not-
ed that durotomy can have negative effects on patients. 

Winestone et al. (2017) compared laminectomy, duroto-
my, and piotomy in the treatment of SCI. The procedure of 
durotomy reduced intramedullary pressure (IMP) by 75%. 
When the pia mater was incised, mean cervical IMP was re-
duced by over 90%, while the mean thoracic IMP decreased 
by over 100%. Moreover, the effect of pial incision was statis-
tically significant in contrast with the two prior procedures 
alone. 

Telemacque et al. (2018) performed durotomy and duro-
plasty on patients, which resulted in positive dynamics in 

six patients. Of the two patients with ASIA grade A, one 
improved to grade C and one improved to grade D. Two 
patients with ASIA grade B recovered to grade D, and two 
patients with ASIA grade C improved to grade D; however, 
one patient with ASIA grade C showed no change. 

Jiaxin et al. (2018) used intradural microsurgery in SCI 
patients with the aim of improving neurological recovery. 
Three months after surgery, 52 remained ASIA grade A, 16 
recovered to grade B, 13 improved to grade C, and six recov-
ered to grade D.

After performing durotomy with duroplasty, Zhu et al. 
(2019) revealed that the ASIA grade was improved by one 
grade in four cases, two grades in 11 cases, and three grades 
in one case. Before durotomy, patients had spinal cord ede-
ma, spinal cord swelling, and tortuous swollen blood vessels. 
After durotomy, however, microcirculation in the spinal cord 
was improved and CSF pulsation was restored. 

Animal studies 
Ianotti et al. (2006) revealed that CSF blockage can be avoid-
ed by performing duroplasty. Duroplasty also decreased the 
magnitude of abrasions and the development of scar tissue 
and cystic cavities. At 5 weeks post-injury, controls had large 
cystic cavities, whereas patients who had undergone duro-
plasty had a reduced amount of cystic cavities. 

A study conducted by Smith et al. (2010) investigated the 
effects of durotomy with duroplasty on the recovery of 72 
rats after cervical SCI. The rats that received a dural incision 
and dural graft had decreased cavitation, inflammation, and 
scar formation, and better functional recovery compared 
with the group which received contusion alone. 

Zhang et al. (2016) performed durotomy in rats and re-
ported that intrathecal decompression with dural incision 
resulted in improved neurological function. Microscopic 
observations revealed that more white matter was conserved 
in these rats, and they had fewer vacuoles and less axonal 
destruction. 

Saaodun and Papadopoulos (2016) investigated the effect 
of the dura in spinal cord compression and demonstrated 
that inserting a graft over the dura controlled the cerebro-
spinal fluid. Duroplasty caused the abrasion capacity to 
decrease (P = 0.01) and there were fewer cystic cavities after 
trauma (P = 0.001). Duroplasty also decreased the percola-
tion of Ectodermal Dysplasia 1 (ED1-positive macrophages 
around the injured area and secondary damage was reduced. 

Jalan et al. (2017) performed durotomy and duroplasty in 
64 rats and reported no improvement in movement; catwalk 
gait analysis demonstrated a decline in coordination among 
the limbs in these rats. Moreover, after dural incision, the 
pain threshold was lowered. In the group that received the 
dural graft, there were larger lesions, increased white matter, 
and more compression after graft placement. 

 Camlar et al. (2019) conducted a study to analyze the ef-
fect of durotomy on neurological function. Tarlov test scores 
were not significantly different among the groups; duroplasty 
did not give positive results. 
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Clinical studies of durotomy investigations involving 
intraspinal pressure monitoring 
Phang et al. (2015) reported that the increase in intradural 
space at the trauma area was 50% in the durotomy group 
compared with 20% in the laminectomy group (P < 0.05). 
They also demonstrated a more adequate decompression, 
with 78% having cerebrospinal fluid visible in MRI com-
pared with 0% (P < 0.01). In the durotomy group, the mean 
intraspinal pressure (ISP) was lower, the mean spinal cord 
perfusion pressure was greater, and the mean spinal vascular 
pressure reactivity index was lower (0.04 compared with 0.14, 
P < 0.01). This study concluded that dural incision enhanced 
the radiological as well as physiological parameters more ef-
fectively than lamina removal alone.

Saadoun et al. (2017) demonstrated that any attempts at 
decreasing ISP or elevating spinal cord perfusion pressure 
after traumatic SCI can boost neural regeneration. During 
the observation period of 9–12 months, ISP and spinal cord 
perfusion pressure (P < 0.05) were both associated with 
progress in ASIA grade. The greater the ISP and the lower 
the spinal cord perfusion pressure, the greater the chance of 
developing ischemia, which causes secondary damage.

Tykocki et al. (2017) stated that incision and repair of the 
dura reduces ISP and ischemia. Previous studies have shown 
that, if the spinal cord is decompressed within 1 day of in-
jury, the possibility of neural recovery is higher at 6 months 
after surgery (Saadoun and Papadopoulos, 2016; Tykocki, 
2017). Their studies revealed that both the dura and the pia 
contribute greatly to the increase in ISP during the acute 
phase, while only the dura contributes to ISP increase during 
the sub-acute phase. 

Myelotomy Investigations
Animal studies 
A study in dogs (Allen, 1911) revealed that, after SCI, hem-
orrhage occurred, which inhibited conductive function or 
destroyed the spinal cord permanently. After myelotomy, 
the dogs recovered, showing slight awkwardness in the hind 
limb that did not prevent running or jumping. Because 
movement was restored, this myelotomy procedure obtained 
good results. 

Rivlin and Tator (1979) conducted two separate experi-
ments, each including 20 rats. The controls received duroto-
my while the experiment group received myelotomy. When 
myelotomy was performed, the clinical results were more 
consistent and there was a significant improvement in recov-
ery compared with the durotomy group (P < 0.01).

Hu et al. (2015) conducted experiments in rats using 
aquaporin-4 (AQP4) and aquaporin-9 (AQP9) to examine 
the effects of myelotomy on AQP4, AQP9, and swelling after 
SCI. After myelotomy, less swelling of the cord was observed 
within 4 and 6 days. Myelotomy was also associated with 
downregulation of AQP4 and AQP9 expression, as well as 
enhanced movement.

In a meta-analysis, Qin et al. (2018) collected six clinical 
trials in rats in which myelotomy reduced edema, promoted 
movement, and decreased the possibility of secondary inju-

ries. At 1 week after acute SCI, Basso, Beattie, and Bresnahan 
scale scores in the moderate injury subgroup were higher 
in myelotomy groups than in contusion control groups (P 
< 0.001), which suggests a protective effect of myelotomy. 
Moreover, at 2 weeks after injury, the Basso, Beattie, and 
Bresnahan scale scores in the severe and moderate injury 
subgroups were higher in the myelotomy groups than in the 
contusion groups (P < 0.001), which also suggests a protec-
tive effect of myelotomy. 

Meyer et al. (2018) performed myelotomy in a number 
of rats and reported a rise in foot-stepping angle FSA (P 
< 0.001) 7 days after surgery, as well as a continued rise after 
2 weeks (P < 0.001). However, there were no statistically sig-
nificant differences between the two groups (P > 0.05). Thus, 
this study did not report positive results for decompression 
by myelotomy. 

Clinical study 
Koyanagi et al. (1989) recorded patients treated by myelot-
omy. Imaging revealed edema in all cases. Surgery was per-
formed within 5 and 21 hours after trauma, and there were 
no complications after surgery. Within 1.5 years, movement 
in the upper limbs was enhanced and sensation impairment 
was decreased. In this study, myelotomy was successful for 
treating cervical SCI accompanied by edema. The authors 
noted that early myelotomy is effective in preventing second-
ary injury.

Discussion
Surgeons sometimes perform laminectomy followed by 
duroplasty to help relieve pressure on the spinal cord. Some 
studies have found that laminectomy alone is sufficient, oth-
ers found laminectomy followed by duroplasty to be more 
efficient, and others found myelotomy to be the most effec-
tive. From Figure 1, it is apparent that CSF pulsation of the 
spinal cord does not recover with decompression by lami-
nectomy after SCI. However, after further decompression by 
durotomy, the spinal cord is fully released and CSF pulsation 
is recovered; next, a duroplasty is performed to increase the 
space under the dura mater. In contrast, during myelotomy, 
the spinal cord is incised and necrotic tissue can be removed. 
Myelotomy is used mainly in patients with severe SCI. 

Decompression alleviates the pressure from edema and 
hemorrhage, preventing blood or oxygen shortages. There is 
evidence that osseous decompression may not be enough to 
improve spinal cord perfusion pressure, and that durotomy 
or even piotomy with removal of the necrotic tissue is nec-
essary (Newton et al., 2017). Decompression inhibits pri-
mary and secondary injuries. It has been demonstrated that, 
if the spinal cord is decompressed within 1 day after injury, 
improved sensory and locomotor functions are apparent 
within 6 months after surgery (La et al., 2004; Fehlings et al., 
2012). 

Many studies have focused on neurological recovery after 
SCI (Huang and Sharma, 2013), because neural regeneration 
is essential in patients recovering from SCI. Low blood pres-
sure after SCI causes ischemia, but surgical decompression 
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can reduce this condition. Durotomy with duroplasty and 
myelotomy help to relieve the secondary injury, which is a 
major factor in determining patient outcome after damage. 
Durotomy and myelotomy have been performed worldwide, 
revealing that edema can be controlled when necrosis is 
cleared. It has been observed that durotomy with myelotomy 
facilitates the expulsion of necrotic material when performed 
in the 4 days following trauma (Layer et al., 2017). Myeloto-
my has also been reported to improve neurological recovery 
in rats, and in some instances mannitol has been used with 
myelotomy to treat rats after SCI (Iwasaki et al., 1981; Yang 
et al., 2013).

Durotomy aims at decreasing the CSF pressure that is 
formed after compartment syndrome, thus improving blood 
distribution (Werndle et al., 2014; Zhang et al., 2016; Jiaxin 
et al., 2018). After duroplasty, mean arterial pressure should 
be maintained above 85 mmHg within the first week to im-
prove spinal cord perfusion and achieve favorable results 
(Saoudun et al., 2008; Anderson et al., 2010; Awwad et al., 
2014). To manage compartment-like syndrome after SCI, 
duroplasty is necessary to reduce ISP and improve spinal 
cord perfusion pressure. The swelling of the spinal cord 
reaches its maximum at around 3 days post-injury (Maikos 
et al., 2008; Grassner et al., 2017).

It is recommended that decompression be performed at 
the level of the dura, because ischemia produced by intradu-
ral pressure causes permanent damage (Perkins and Deane, 
1988). In one study, laminectomy lowered the intramed-
ullary pressure by 15–25%. When compared with that of 
durotomy, 15–25% is a smaller percentage; while durotomy 
with piotomy produced an 89–100% reduction (Winestone 
et al., 2017).  Durotomy decreases intracranial pressure and 
also limits perifocal edema and ischemia in the injured area 
(Werndle et al., 2014). It is best if decompressive surgery is 
performed within 24 hours under stable vital signs (Krengel 
et al., 1993; Duh et al., 1994; Botel et al., 1997; Campagnolo 
et al., 1997; Guest et al., 2002; Fehlings and Arvin, 2009; 
Fehlings et al., 2017a, b). The use of high-dose intravenous 
methylprednisolone after durotomy for SCI has been con-
troversial because of randomized trials with positive results 
(Hadley and Walters, 2013). There is a 28% overall conver-
sion rate after conventional osseous decompression surgery 
(Bourassa et al., 2016).  

Multilevel full-scale decompression and stabilization can 
improve blood supply and CSF circulation in SCI as well as 
reduce pathological changes (Bowsell et al., 2012; Aganesov, 
2013; Chen et al., 2014). Previous studies have demonstrated 
that durotomy is an effective method for reducing secondary 

injury (Ida and Tachibana, 1995; Smith, 2009; Chavanne, 
2011). Surgery is considered to be largely responsible for 
decompression and for facilitating neurological restoration 
(Wilson et al., 2017; Bergmeister et al., 2018; Ter et al., 2018; 
Bandeira et al., 2019). Studies in Central Europe have indi-
cated that neurological recovery is superior if surgical de-
compression occurs within the first 8 hours post-injury (Jug 
et al., 2015; Grassner et al., 2016).

Table 1 shows a summary of the studies that were used, 
including the type of decompression, author and year, brief 
description of the study, and the results obtained.

Studies conducted by different authors have been reported 
here and demonstrate that durotomy plus duroplasty and/or 
myelotomy is a potential procedure for the treatment of SCI 
involving edema, hemorrhage, necrosis, or spinal cord com-
partment syndrome. The procedures of durotomy and my-
elotomy have been conducted by different surgeons, and have 
been reported to have both positive and negative outcomes.

Some patients had improvement in movement or neuro-
logical function after decompression by durotomy or myelot-
omy. However, in other cases, the results of the experimental 
groups were not different from those of the control groups. 
In studies without a positive effect, either the locomotion or 
sensation of the patients had not improved, or pain sensitiv-
ity had increased after the surgery. The effectiveness of the 
decompression is probably dependent on the severity of the 
patient’s injury, the physiology of the patient, the surgeon’s 
experience in decompression, and the conditions or facility 
in which the treatment takes place. 

Decompression by durotomy has been used widely in hu-
mans and has shown promising results in enhancing neuro-
logical function. In the studies mentioned in this review, the 
majority of durotomy cases showed positive dynamics; there 
was marked recovery of locomotion as well as sensory re-
covery. Positive effects of neurological function by durotomy 
were seen in 92.3% of human studies and 66.7% of animal 
studies. In some of these studies, there was an improvement 
in ASIA grade after durotomy, while others reported reduced 
abrasion size, reduced cystic cavities, and less scar forma-
tion. Moreover, myelotomy had positive effects in 80% of 
animal cases, where it can be effective for removing necrotic 
tissue. Myelotomy use is aimed at removing necrotic tissue, 
decreasing edema, and reducing hemorrhage in the spinal 
cord. Positive results were reported in the one human study 
presented here; there was an improvement in upper limb 
movement, a decrease in sensation impairment, and reduced 
secondary damage after SCI. Durotomy and myelotomy 
are able to reduce ISP to a greater extent than laminectomy, 

 A    B    C   Figure 1 Recovery of CSF pulsation after 
laminectomy.
(A) There was no recovery of CSF pulsation 
after laminectomy. (B) Laminectomy was 
followed by durotomy and CSF pulsations 
were recovered. (C) Duroplasty was per-
formed after durotomy to enlarge the dural 
space. CSF: Cerebrospinal fluid. Pictures 
of typical cases are from previous clinical 
operations by our research team. 
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Table 1 Summary of the animal and human studies of decompression by durotomy and myelotomy

Method of 
decompression Authors Description of study Conclusion

Durotomy
(animal studies)

Ianotti et al. (2006) Duroplasty was performed on 12 rats to 
investigate the effect on scar formation, abrasion 
size, and blockage of CSF.

Duroplasty reduced abrasion size, scar formation and cystic 
cavities.

Smith et al. (2010) Durotomy with duroplasty was performed in 72 
rats to analyze the effects on functional recovery.

Functional recovery was better in rats treated with durotomy 
and duroplasty.

Zhang et al. (2016) Investigated the difference between intrathecal 
and epidural decompression in 84 rats.

Dural incision facilitated neural regeneration since there were 
less vacuoles and axon destruction.

Saadoun et al. (2017) Investigated the effect of a dural graft placement 
on cerebrospinal fluid.

Secondary damage was receded; the dural graft enhanced 
recovery.

Jalan et al. (2017) Investigated the effects of laminectomy, durotomy 
and duroplasty on 64 rats.

No improvement in movement, pain threshold was lowered.

Camlar et al. (2019) Investigated the effect of duroplasty on 
neurological function of 28 rats.

There was no significant difference among the groups. 
Duroplasty did not show positive results.

Durotomy 
(clinical studies)

Perkins and Deane 
(1988)

Performed durotomy for the prevention of 
secondary injury of 6 patients. 

All patients showed improvement in function. One patient 
had a gait.

Qu et al. (2015) Performed durotomy in 21 patients with cord 
swelling with or without hemorrhage.  

Two patients remained grade A after durotomy; however, 
other patients had enhancement in motor and sensory levels.

Qu and Guo (2015) Explained that laminectomy alone was inadequate 
for decompression.

Durotomy is necessary to relieve pressure and to expand the 
intrathecal space.

Salvok et al. (2015) Performed decompression by durotomy in 12 
patients at the level of the thoracic spine with 
administration of cortexin.

Ten out of twelve patients showed positive dynamics with an 
improvement in ASIA grade.

Cao et al. (2015) Investigated the effect of durotomy on motor and 
sensory functions in 18 patients.

Muscle strength was increased; neuropathic pain was relieved; 
and some cases had recovery of sensation.

Mohamed et al. 
(2015)

Investigated the effect by durotomy in 17 patients 
with SCI.

Patients who underwent durotomy were more likely to develop 
pseudoarthrosis.

Phang et al. (2015) Investigated the effect of laminectomy and 
duroplasty in 21 patients with SCI.

Dural incision enhanced the radiological parameters in a more 
efficacious manner than removal of lamina alone.

Saudun et al. (2017) Investigated the effect of durotomy with 
measuring ISP in 45 patients.

A mean ISP of less than 10 mmHg and mean spinal cord 
perfusion pressure of more than 90 mmHg are more likely to 
have better neural regeneration and function.

Tykocki et al. (2017) Investigated the effect of durotomy with the 
measurement of ISP.

Decompression by dural incision reduces ISP.

Winestone et al. 
(2017)

Compared laminectomy, durotomy and piotomy 
in 16 cadavers.

Durotomy was effective in decreasing mean cervical IMP and 
piotomy was most effective.

Jiaxin et al. (2018) Performed microsurgery for improving 
neurological recovery in 87 patients.

Some patients remained ASIA grade A, while others improved 
in their ASIA grade.

Telemacque et al. 
(2018)

Investigated the effect of durotomy at the level of 
the cervical spine in 7 patients with SCI.

Six out of seven patients had improvement in ASIA grade.

Zhu et al. (2019) Investigated the effects of durotomy and 
duroplasty in 16 patients with SCI.

There was improvement in microcirculation of the spinal cord, 
and restoration of cerebrospinal fluid pulsation.

Myelotomy  
(animal studies)

Allen (1911) Performed myelotomy in 4 dogs to analyze the 
effect on locomotion after SCI.

Movement was restored after SCI.

Rivlin et al. (1979) Investigated the effect of myelotomy for SCI in 40 
rats.

Myelotomy achieved significant improvement in spinal cord 
function compared with durotomy.

Hu et al. (2015) Investigated the effect of myelotomy on 20 rats 
with SCI. 

Myelotomy improved locomotor function 
and reduced edema in rats with SCI.

Meyer et al. (2018) Investigated the effect of myelotomy on 20 rats 
with SCI. 

Myelotomy had no benefit on SCI reduced BBB scores.

Qin et al. (2018) Meta-analysis of six randomized controlled trials Myelotomy promoted locomotor recovery in rats with SCI, 
especially in those with moderate injury.

Myelotomy  
(clinical studies)

Koyanagi et al. (1989) Report of four cases with SCI. Early myelotomy was effective in preventing secondary injury.

BBB: Basso, Beattie, and Bresnahan; CSF: cerebrospinal fluid; IMP: intramedullary pressure; ISP: intraspinal pressure; SCI: spinal cord injury.

which can better improve blood circulation of the spinal 
cord. 

However, durotomy and myelotomy are still often believed 
to be dangerous, and as a result, some surgeons prefer not to 
perform these procedures. Myelotomy, in particular, destroys 
the blood-brain barrier of the spinal cord, leading to aggra-
vated inflammation in the injured spinal cord, which may 

cause negative outcomes. For this reason, durotomy may be 
a safer and more effective procedure, with more successful 
results and less injury than myelotomy. 

Durotomy or duroplasty in most studies showed a positive 
effect in both clinical SCI patients and animal experiments, 
although some studies reported negative outcomes. The 
ASIA scale and ISP can be used to objectively reflect the 
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validity of these surgical methods. In addition, some ani-
mal experiments have a lack of histological evidence and 
may even support more aggressive myelotomy. However, it 
should be noted that there are not enough clinical data, and 
a randomized controlled study is needed to determine the 
effectiveness of durotomy and myelotomy. When adequate 
data are obtained, researchers should then confirm whether 
neurological function of the damaged cord can be improved 
by durotomy and duroplasty using ISP monitoring accompa-
nied by spinal cord perfusion pressure optimization.
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