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Abstract

The impairment of the spinal cord could induce a prolonged neurological deficit,
which is caused by traumatic Spinal Cord Injury (tSCI). This condition should be
immediately treated. Repairment by using the fascia component would be better
for improving spinal cord metabolism. A 28-year-old male working as an oil
gardener was admitted to the emergency unit with a main complaint of pain
around his back after having penetration trauma by a sickle tool two hours
before admission. Swelling near the affected area and tenderness while
performing palpation. The halo sign was found positive, AP-Lateral X-ray of
thoracic vertebrae shows intact trabecula. The patient diagnosed by tSCI with
dural tear and duraplasty was performed using thoracolumbar fascia grafting.
Duraplasty procedure by using fascia grafting is preferred for managing tSCI,
especially for patients with incised wound. Fascia grafting that was planted on
the injured site could induce cord metabolism and spinal outflow. Intra-spinal
pressure cannot be decreased solely by bone decompression; injured lesions
often produce oedema, which compresses the spinal canal. Duraplasty is
necessary to improve the patient's Quality of Life (QoL). Adequate modalities by
using fascia grafting procedure would be easier to achieve the best possible
outcome
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An SCI is categorized into four types: anterior,
conus-medullaris

and posterior cord

Spinal Cord Injury (SCI) often happens in terms of

traumatic or non-traumatic. Traumatic spinal cord
injury is an acute trauma that occurs in the spinal canal
and disrupts spinal components, metabolism, and
leading to neurologic impairment.! According to the
World Health Organization (WHO), almost 80% of
cases happened because of traumatic incidents.
Productive age population especially men often suffer
from SCI due to heavier physical activities.?
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syndrome. Anterior cord mostly causing sensory loss
of pain and temperature sensation. Syndrome of the
central cord is usually seen with a motoric impairment
predominantly in the upper extremities rather than
lower limbs. Brown-Sequard syndrome clinical signs
revealed an ipsilateral decreased of sensory function
and motor weakness on the other side. Posterior cord
syndrome comes with decreased sensation of vibration
and touch.? Penetrating trauma could proceed to dural
tears and induce inflammation.  Prolonged
compression will increase spinal pressure and reduce
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spinal outflow.? In this case, early decompression and
stabilization modalities may be considered with
posterior approach.*

In our report, we will describe a tSCI caused by a
penetrating trauma with thoracolumbar fascia grafting
procedure. Dural tears occur in approximately 2-18%
of spinal cord injury cases, and certain patients may
require complex techniques such as grafting for
optimal management. In a study conducted by Sang-
Hun Lee et a/, grafting procedures using fascia, muscle,
or fat were performed in 15 patients. Among them,
fascia grafting was performed in 6 patients, none of
whom required reoperation® The wuse of
thoracolumbar fascia in fascia grafting procedures
represents an optimal option for dural tear repair,
offering several advantages such as providing a
physical scaffold for re-epithelialization. The fascia
functions as a biological conduit, bridging the gap
between damaged segments of the spinal cord while
promoting soft tissue healing and axonal regeneration.
Utilizing autologous fascia minimizes the risk of
immune rejection, thereby improving safety. There are
also other treatment options, such as stem cell
implantation or growth factor injection, that may be
considered. Furthermore, the thoracolumbar fascia is
relatively easy to harvest intraoperatively, as it is
located in close proximity to the injured site, allowing
for time efficiency and eliminating the need for
additional incisions.® This case report has been
reported in line with the SCARE 2025 checklist.

Case

A 28-year-old male as taken by an ambulance to the
emergency department with chief complaints of
persistent pain with and tenderness around his back
after being hit by a sickle tool. The patient working as
an oil palm gardener was stabbed by sickle tool,
serohemorrhagic fluid were drowned from the injured
site. The patient advised by his friends to take a rest,
but the patient could not hold it any longer due to
persistent pain. The patient then transferred to
emergency unit of primary health care, the patient
arrived in stable condition with Visual analogue scale
(VAS) score of 5. The general practitioner (GP) looking
for the injured site on the back of his body, ongoing
bleeding revealed during examination. A dressing using
gauze was used to stop the bleeding and certain drugs
either tranexamic acid and K vitamin administered.
The GP plans to refer the patient using ambulance to
emergency department of Arifin Achmad general
hospital. During preparation, the patient was advised
to fast and Intravenous access was installed with
Ringer Lactate 1 gram. A wide spectrum antibiotic
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known as ceftriaxone 1 gram IV administered to
prevent infection during 2 hours transport. After
arrived on emergency department of Arifin Achmad
general hospital we implement primary survey of the
initial assessment showed no life-threatening
condition with Glasgow Coma Scale (GCS) 15. The
secondary survey shows no medical and surgical
history and past illness. He stopped smoking and
alcohol consumption since 10 years before admission.
Hemodynamic  within normal limit. Physical
examination showed an open wound on the level of
thoracolumbar segment T12-L1. Pain and swelling were
found while palpating the injured site; the muscle
function grading in both lower limbs was 0000,/000.
Neurological status was assessed according to the
International Standards for Neurological Classification
of Spinal Cord Injury (ISNCSCI/ASIA) [Table.l] On
admission the patient had lower limb motor score
0/50 with preserved sacral sensation (AIS B). At 2
months post-op there was emerging voluntary
contraction in key lower limb muscles (MRC 1-2), with
estimated lower limb motor score ~16/50 compatible
with AIS C. At 4 months the patient demonstrated
antigravity strength (MRC 3) in the key lower limb
muscles, yielding a lower limb motor score 30/50 and
conversion to AIS D, with near-normal sensory
recovery.

Table 1. ASIA Impairment Scale

On admission 2 months 4 months
Parameter
(Day 0) post-op post-op
Motor (Upper
limbs, total 50/50 50/50 50/50
50)
16/50 30/50
R: 8 (hip 2, R:15 (all 5
Nl[i(:xt:t))l; (]t"::;fr 0/50(RO+L  knee 2, ankle key muscles
56) 0) DF1,toel,PF  =3)L:15 (all
2) L: 8 (similar 5 key
distribution) muscles = 3)
Total motor
score (max 50,/100 66,/100 80,/100
100)
. Improved: Near-normal
Light touch /  Absent below h hesi i
Pinprick T12 (noted R > ypesthesia sensation
(sensory) ) bclzlow lesion beI(.)w lesion
(right worse) (bilateral)
Present
Sacral (perianal
sparing (S4- sensation +, Present Present
S5) anal wink +,
BCR +)
C (motor
incomplete — D (motor
ASIA motor incomplete
Impairment B (sensory function — >50% key
Scale (AIS) incomplete)  present below muscles
grade level; >50% below level
key muscles have >3 /5)
<3)
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Anaesthesia was found in the right inguinal without
abnormalities seen in bladder-bowel function
[Figure.1]. Halo test was positive and blood test result
within normal limit.

Figure 2. Cruris X-ray AP view (A), Lateral view of
right cruris X-ray (B)

AP-Lateral X-ray of thoracic vertebrae shows intact
trabecula, without osteophyte, listhesis, or sclerotic
subchondral [Figure.2]. Early management of tSCI is
needed to achieve the best possible prognostic.

(A) (B)
Figure 2. Lateral X-ray view of thoracolumbar
segment (A), AP view of X-ray examination (B).

During pre-surgery preparation, the patient was
administered with few intravenous drugs such as:
Ketorolac 30mg/IV, Ceftriaxone 1g/IV, Omeprazole
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40mg/1V, Tranexamic acid 1g/1V. Stabilization through
a posterior approach with laminectomy and repair of
the spinal canal by thoracolumbar fascia grafting
procedure was performed. The reason why
thoracolumbar fascia grafting was chosen in this case
because the location is near the injured site. The
thoracolumbar fascia does not directly trigger spinal
metabolism but aids in the repair of soft tissues,
preventing injuries from worsening by stabilizing the
area, safeguarding nerves, and improving the repair of
immune cells and nerves if those cells are present in
the fascia.

The primary role of fascia is to offer protection,
aiding in the healing of the spine. This method aids the
metabolism of the injured region indirectly, but it does
not directly affect the functionality of the spinal cord.
It could induce spinal metabolism and prevent
prolonged soft tissue injury. here was no changed of
planned intervention, and this surgery was conducted
by an orthopedic surgeon at Arifin Achmad Hospital
Pekanbaru. The patient had already given informed
consent about publishing surgical reports, including
pictures [Figure.3].
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Figure 3. Clinical presentation of patient’s pre-
Operation (A) intra-Operation shows 2,4 cm dural tear
(B), sample of thoracolumbar fascia (C), Dural tear in
the thoracolumbar segment (D)

During surgery, the patient was performing a prone
position under total intravenous anaesthesia (TIVA)
and analgesics; wide-spectrum antibiotics were used
intraoperatively. After being exposed, almost 80% of
the dural defect was seen in the 12™ thoracic lamina
spinal was repaired, and the dural defect was closed
using a graft from the thoracic fascia. Based on the
Claven-Dindo classification, our patient is described as
grade two (II). PRC for transfusion and IV drugs were
used to stabilise the patient's haemodynamics.®

According to the surgical reports, the surgery lasted
approximately 2-3 hours. After the surgical procedure
was performed, the patient’s hemodynamic was under
observation in the surgical Intensive Care Unit (ICU) to
prevent a variety of complications and neurogenic
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shock after the intervention. A thoracolumbar X-Ray
with lateral projection was performed [Figure.4].

Figure 4. Lateral X-ray of the patient post
decompression of the spinal cord.

In this patient, direct measurement of ISP and spinal
cord perfusion pressure (SCPP) was not available due
to limited monitoring facilities. Postoperative imaging
with MRI was not performed, as there were no clinical
signs suggestive of cerebrospinal fluid (CSF) leakage or
pseudomeningocele, and the surgical wound remained
dry and intact. After having intensive management in
the ICU for 4 days. the patient was moved to an
inpatient room to observe the vital signs and condition
post-intervention. A week after surgery, the patient
was consulted to rehabilitation medicine to improve
the sensory and motor function with a variety of
manoeuvres given by the physicians. Functional
neurological recovery was objectively assessed using
the ISNCSCI / AIS at baseline, two months, and four
months after surgery for checking any improvement
after rehabilitation. At 2 months postoperatively,
voluntary contractions with Medical Research Council
(MRC) grades 1-2 were present in several key lower
limb muscles, increasing the lower limb motor score to
16 /50 and reclassifying the injury as AIS Grade C. At 4
months, all key lower limb muscles achieved
antigravity strength (MRC 3), yielding a lower limb
motor score of 30/50 and further improvement to AIS
Grade D. Sensory examination showed gradual
recovery from absent sensation below TI12 at
presentation, to hypesthesia at 2 months, and near-
normal sensation at 4 months. Upper limb motor
scores remained full (50,/50) throughout follow-up.
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Discussion

The mechanism can result in tSCI, which has a
severe effect on the patient’s QoL. Early diagnosis
decreases the risk of spinal cord inflammation in the
lesion site and also increases the perfusion pressure.
Besides of traumatic caused by incision, there might be
several symptoms that will happen, such as a decrease
in the function of the bladder and bowel system.*’
Spinal cord compression is more frequent in tSCI. The
secondary injury, which happens after initial trauma,
will activate the inflammatory cells, and axonal
disrupted also followed by apoptosis of the glial cells.
In the acute phase, early diagnosis can reduce
morbidity and mortality.”®

Decompression and stabilization through a
posterior approach with laminectomy, stabilization of
the spinal cord, dural repair, and thoracolumbar fascia
grafting procedures were performed in this patient.
There are many techniques to improve spinal outflow,
such as laminectomy and laminoplasty.* Laminectomy
is divided into direct and indirect modalities; visualized
laminectomy was seen during the operation, while
indirect begins with no visualization. Laminectomy
associated with fusion is more frequently used by the
surgeon, the goal is to improve spinal perfusion as soon
as possible.’

Intraoperatively, we identified a large posterior
dural defect (~24 cm) at the T12-L1 level with
insufficient native dural edges for primary suture
repair. Several closure techniques are described in the
literature, including primary suture, autologous grafts
(fascia lata, thoracolumbar fascia, fat, muscle), pedicled
muscle flaps, synthetic dural substitutes, and
adjunctive fibrin sealants.”** Primary closure is ideal
for small, approximable defects, but for larger gaps, an
autologous graft provides a durable patch to minimize
postoperative CSF leakage.'® Thoracolumbar fascia was
selected in this case because it was immediately
accessible at the surgical site, had sufficient size and
tensile strength for closure, could be harvested
without additional incisions, and avoided the cost and
availability issues of synthetic grafts." Autologous
fascia is also biocompatible, has minimal donor site
morbidity, and allows secure suturing to the native
dura, all of which are favorable for long-term dural
integrity and prevention of CSF-related complications
that can interrupt rehabilitation®.

The thoracolumbar fascia does not directly trigger
spinal metabolism but aids in the repair of soft tissues,
preventing injuries from worsening by stabilizing the
area, safeguarding nerves, and improving the repair of
immune cells and nerves if those cells are present in
the fascia. The primary role of fascia is to offer
protection, aiding in the healing of the spine." Several
lines of evidence suggest potential benefits such as safe
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because >50% of patients who had non-compressive
pseudomeningoceles were repaired in about 5-6
months, and the procedure had minimal CSF leakage.
Compared to dural + bony decompression, it slightly
reduces intraspinal pressure by about 10 mmHg, also
increasing spinal cord perfusion pressure.”>'® Those
techniques may fix the ASIA score in patients with tSCI,
duraplasty produces superior outcomes in terms of
physio-radiological parameters by increasing the
space surrounding the damaged spinal cord.® We chose
thoracolumbar fascia for graft in this patient. Similar to
an inadequate craniectomy, in small duraplasties, the
swollen spinal cord may be restricted at the dural
edges while the oedema expands. On the other hand,
larger duraplasties are more frequently linked to
complications for defect more than 5 cm, such as;
pseudomeningoceles, CSF leakage, and prolonged
hospitalization.”

Although MRI was available in our centre,
postoperative imaging was not performed because the
patient exhibited no clinical signs suggestive of CSF
leakage or pseudomeningocele. Clinical indicators
such as a dry, intact surgical wound without fluid
drainage, absence of postural headache, and no new
neurological deficits are widely recognized as reliable
markers for assessing the integrity of dural repair in
spinal surgery.’® Functional neurological recovery
was monitored using the ISNCSCI / AIS, which remains
the standard for tracking neurological changes over
time and guiding prognosis in spinal cord injury
management.?®?! In our patient, baseline ASIA grade B
with a lower extremity motor score of 0/50 improved
to ASIA grade C by month 4, accompanied by near-
normal sensory recovery and partial motor return. The
brief, unstained antigravity movement (~2 seconds)
observed at month 4 is consistent with early
reinnervation and residual muscle weakness due to
prolonged disuse and denervation atrophy, which are
common in thoracolumbar SCI and typically improve
with ongoing, task-specific neurorehabilitation.?” If
clinical signs of CSF leakage or neurological
deterioration had emerged, MRI (with or without CT
myelography) would have been performed to evaluate
for pseudomeningocele, residual compression, or graft
failure.’®#

Recovery of motor endurance in traumatic spinal
cord injury (SCI) depends largely on the initial severity
of neurological impairment, the injury level, and the
absence of residual cord compression after surgery.
Patients with complete cord transection (AIS A) rarely
show functional recovery regardless of dural repair
technique, as demonstrated in Lim et al. (2021)**, where
a TI1-T12 complete transection patient showed no
improvement after 4 years despite dural closure. In
contrast, patients with incomplete injuries such as our
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Table 2. Cases reporting clinical outcomes after dural repair in spinal cases

Reference (Author, | Case(s) / Setting Dural repair technique | Neurologic / clinical outcome | Follow-up
Year) (motor /sensory / ASIA if reported)
Lim D. (2021) - | Single case: 53-y male, T1l- | Spinal fusion, | No neurological recovery immediately |4 years.
Medicine (Baltimore). T12 fracture-dislocation | decompression and | or at 4-year follow-up (ASIA A at
with complete cord | repair of dural sac to | presentation and persisted). (Shows
transection. prevent CSF leak | outcome when cord transection is
(autobone  graft for | complete.)
fusion).
Lee D-H et al. (2016) — | 1case: 47-y female with large | Double-layer duraplasty | Motor power improved markedly | 16 months
Korean J Spine / e- | inaccessible ventral dural | (intradural + epidural | (preop:R1/5,L2/5 — postopat6wkR | (MRI at 2
Neurospine  (Double- | defects  after  thoracic | Lyoplant patch) + fat | 3/5, L 4/5). Postop MRI at 2 & 16 | &16 mo).
layer duraplasty | decompression (OPLL case) | graft; lumbar drain used. | months: no cord compression / no leak.
technical note & case). | — cord compression from
CSF collection.
Policicchio D. et al. | Two case reports of | Indirect repair wusing | Both  patients showed  partial | 6 months
(Policicchio et al., 2024) | penetrating spinal stab | pedicled multifidus | neurological recovery post-op. | (reported)
— Surgical Neurology | wounds with dural tear/CSF | muscle flaps to | Example: one patient improved from
International fistula (levels D3-D4 and | cover/repair dural | plegia/paretic state to AIS C at 6
D11-D12). defects (when direct | months (documented motor
suture not feasible). improvement and resolved CSF fistula).

case (AIS B at presentation) retains some spared neural
pathways, enabling potential neurological recovery
with structured rehabilitation.

Our patient’s early postoperative endurance of only
~2 seconds in antigravity contraction at 4 months is
compatible  with  partial reinnervation and
deconditioning seen in the early recovery phase of
thoracolumbar SCI. This trajectory aligns with cases of
penetrating spinal injuries with dural tear repair, such
as Policicchio et al. (2024)?, where patients improved
from plegia to (AIS C) over 6 months, and Lee et al.
(2016)*, where motor power improved from 1-2/5 to
3-4/5 by 6 weeks after augmented duraplasty.
Regarding QoL, the role of dural repair is indirect, it
prevents persistent CSF leakage, pseudomeningocele,
and wound complications that may interrupt
rehabilitation and worsen patient outcomes.
Therefore, the thoracolumbar fascia graft supports
functional recovery by maintaining dural integrity and
enabling uninterrupted rehabilitation, rather than
claiming a direct QoL improvement. While formal QoL
instruments.?® were not applied in this case, prevention
of CSF-related complications is supported in the
literature as a key prerequisite for optimal functional
recovery. Postoperative CSF leaks have been
associated with increased morbidity, delayed
mobilization, wound complications, and cerebrospinal
sequelae that may hinder rehabilitation progress and
extend hospital stay.”’

To contextualize our results, we compared our case
with other published cases and series of spinal dural
tear repair [Table.2]. These reports demonstrate that
autologous graft augmentation is associated with low
postoperative CSF leak rates and, in incomplete SCI,
can be accompanied by neurological improvement
during follow-up.
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This case report has several limitations. First, the
diagnosis and postoperative evaluation of the dural
tear relied primarily on intraoperative findings and
serial clinical assessments, without adjunctive imaging
such as MRI or CT myelography. While this approach is
supported in selected trauma cases with clear
intraoperative confirmation, it may limit the detection
of subclinical cerebrospinal fluid (CSF) leakage or
pseudomeningocele formation. Second, objective
measurements of spinal cord metabolism, perfusion, or
CSF outflow; such as intradural pressure monitoring
were not performed, thus the functional integrity of
the spinal cord and graft patency were inferred from
indirect clinical parameters (e.g., ASIA score
progression, wound status). Third, no standardized
patient-reported outcome measures (PROMs) or QoL
questionnaires were used, making comparison with
other reports more challenging. Fourth, long-term
follow up beyond four months was not available,
limiting assessment of sustained neurological recovery
or late complications

Conclusion

This case illustrates that autologous thoracolumbar
fascia grafting can be a viable option for repairing large
posterior dural defects when primary closure is not
feasible. Neurological improvement was observed over
a 4-month period, although full functional recovery
was not achieved. These findings are descriptive and
should be interpreted in the context of the natural
history of spinal cord injury. Larger cohort studies are
needed to determine the comparative effectiveness of
this technique on long-term neurological and quality-
of-life outcomes.
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