D ScientificScholar®

Knowledge is power

Publisher of Scientific Journals

Image Report

www.surgicalneurologyint.com ()

ical 1 ional

Surgical Neurology Internationa

Editor-in-Chief: Nancy E. Epstein, MD, Professor of Clinical Neurosurgery, School of Medicine, s N I
State U. of NY at Stony Brook. ®

SNI: Spine Editor
Nancy E. Epstein, MD
Professor of Clinical Neurosurgery, School of Medicine, State U. of NY at Stony Brook

Open Access

Pedicled multifidus muscle flaps to treat dural tears due
to penetrating spinal stab wounds: Two case reports and
a literature review

Domenico Policicchio’, Riccardo Boccaletti?, Gina Casu?, Anna Mingozzi*¥, Giampiero Muggianu?, Giovanni Nodari?,
Walter Marco Sias?, Giosué Dipellegrini®

'Department of Neurosurgery, Azienda Ospedaliero Universitaria “Renato Dulbecco” di Catanzaro, Catanzaro, *Department of Neurosurgery, Azienda
Ospedaliero Universitaria di Sassari, Sassari, *Medical Oncology Unit, University Hospital of Parma, Parma, Italy.

E-mail: *Domenico Policicchio - domenicopolicicchio@hotmail.com; Riccardo Boccaletti - riccardoboccaletti@gmail.com; Gina Casu - gina.casu@aouss.it;
Anna Mingozzi - mingozzianna@gmail.com; Giampiero Muggianu - giampiero.muggianu@aouss.it; Giovanni Nodari - giovanni.nodari@aouss.it;
Walter Marco Sias - waltersias@tiscali.it; Giosué Dipellegrini - giosuedipellegrini@gmail.com

*Corresponding author:
Domenico Policicchio,
Department of Neurosurgery,
Azienda Ospedaliero
Universitaria “Renato
Dulbecco” di Catanzaro,
Catanzaro, Italy.

domenicopolicicchio@hotmail.
com

Received: 08 December 2023
Accepted: 03 January 2024
Published: 19 January 2024

DOI
10.25259/SNI1_982_2023

Quick Response Code:

ABSTRACT

Background: Penetrating spinal injuries occasionally lead to dural tears (DT) and cerebrospinal fluid (CSF)
leaks that risk both infectious and neurological complications. Here, we reviewed two cases and the literature
regarding the safety/efficacy and limitations of repairing traumatic DT utilizing pedicled multifidus muscle
flaps.

Case Description: Two males, ages 73 and 50, presented with Brown-Sequard syndromes and DT/CSF fistulas
attributed to knife-induced spinal injuries at the D3-D4 and D11-D12 levels. Intraoperatively, DT was repaired
utilizing pedicle multifidus muscle flaps. Postoperatively, both patients demonstrated partial recovery of
neurological function along with no residual symptoms/signs of DT/CSF fistulas.

Conclusion: Penetrating traumatic spinal injuries may result in DT/CSF fistulas that can be adequately repaired
utilizing pedicle multifidus muscle flaps.
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INTRODUCTION

Penetrating spinal injuries may result in dural tears (DT)/cerebrospinal fluid (CSF) leaks that
can result in wound infections, meningitis, and abscesses.***! Although direct dural suturing is
the gold standard for repairing DT, non-suturable lacerations may require indirect dural repair
utilizing grafts and/or pedicle multifidus muscle flaps."*!"! Here, we reviewed two cases [Table 1]
and the literature defining the safety, efficacy, pros and cons of utilizing grafts and/or pedicle
multifidus muscle flaps to repair spine-trauma-related DT/CSF fistulas.
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to remix, transform, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
©2024 Published by Scientific Scholar on behalf of Surgical Neurology International

Surgical Neurology International 2024 « 15(19) | 1


https://orcid.org/0000-0003-3269-7378

Policicchio, et al.: Multifidus muscle flap for spinal stab wounds

Figure 1: Spinal magnetic resonance imaging of patient 1. Upper row: sagittal slices, T2-weighted
sequences. Lower row: sagittal slices, short-tau inversion recovery sequences. Red circles indicate a
fracture of the articular facet and a laceration of the yellow ligament on the left. Blue arrows indicate
the spinal cord lesion; yellow arrow indicates subdural hematoma.

CASES DESCRIPTIONS

Case 1: Clinical presentation

A 73-year-old male presented with paraparesis (left plegic;
right paretic), hypoesthesia from the chest down, and a
CSF leak following a posterior T3-T4 knife wound. The
magnetic resonance (MR)-documented a left T3-T4
ligamentum flavum laceration, a dural tear, and a thin left-
sided posterolateral T2-T5 subdural hematoma (SDH). The
computed tomography (CT) showed a fracture of the left
upper T3 facet joint [Figures 1 and 2].

Surgery

A left-sided T4 hemilaminectomy and partial T3-T5
hemilaminectomies allowed for the removal of the SDH.
However, the significant lateral/foraminal and anterolateral
DT/CSF leak was non-suturable and required an indirect
dural repair using the CO, laser and a pedicled multifidus
muscle flap.[111

Postoperative course

Postoperatively, the patient was placed on seven days of
cefazolin, during which time the motor function of the right
lower extremities improved, but the left remained plegic.
The postoperative magnetic resonance imaging (MRI)
confirmed adequate thoracic cord decompression and
appropriate placement of the pedicled multifidus muscle
flap repair [Figure 3]. Six months later, the American Spinal
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Figure 2: Spinal magnetic resonance imaging of patient 1. Axial
slices, short-tau inversion recovery sequences. Red circles indicate
a fracture of the articular facet, a laceration of the yellow ligament,
and a contusion of the paravertebral tissues on the left. Blue arrows
indicate the spinal cord lesion.

Injury Association Impairment Scale (AIS) score was C
(i.e., Grade C: Incomplete motor function preserved below
the neurologic level; more than half of the key muscles grade
<3 not anti-gravity).

Case 2

Twenty-four hours after a stab wound at the D11-D12 level,
a 50-year-old male presented with right lower extremity
paralysis, bilateral lower extremity sensory deficits, and
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Figure 3: Postoperative magnetic resonance imaging of patient 1 (axial and sagittal views).
Red arrows indicate the multifidus muscle flap rotated over the dura mater.

Figure 4: Spinal magnetic resonance imaging of patient 2, sagittal and axial scans. Red
circles indicate the laceration of the yellow ligament and the interspinous ligament with
signs of a cerebrospinal fluid fistula (hyperintensity in the short-tau inversion recovery
sequences and a small fluid collection in the subcutaneous tissue). Blue arrows indicate the
lesion on the posterior-lateral side of the thecal sac.
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Figure 5: Intraoperative pictures of patient 2 showing the
harvesting of the pedicled multifidus muscle flap. (a and b) show the
flap already harvested on the left side, with blue arrows indicating
the cephalad and caudal extremities of the flap and a white arrow
showing the exposed dura mater at the level of the laminectomy.
(c and d) display the flap rotated to cover the dura mater, filling the
laminectomy, with yellow arrows indicating the pedicle of the flap,
which is attached at the level of the intertransverse space.

Figure 6: A diagram representing the
prepared flap rotated to cover the dura mater.

a DT/CSF leak. The thoracic CT scan showed no retained
metallic fragments or bony pathology. The MRI showed
a tear in the right yellow/interspinous ligaments at the
D11-D12 level, a laceration of the right posterolateral cord,
and a DT/CSF with CSF extending into the paravertebral
muscles [Figure 4].

Surgery

The bilateral D11 laminectomy documented multiple
posterolateral/anterolateral nonsaturable dural lacerations
and a minor spinal cord “tear” Here, too, the dura was

indirectly repaired by rotating pedicled multifidus muscle
flaps [Figure 5].

Postoperative course

Postoperatively, the patient’s right lower leg motor function
improved, but the sensory deficit remained unchanged.
He received a 7-day course of cefazolin. The postoperative
MR and clinical examinations showed no recurrent CSF
leak. Twelve days later, when the wound was fully healed,
the patient was transferred to a rehabilitation unit. At six
postoperative months, he qualified for the American Spinal
Cord Injury Association (AIS) score of D (i.e., motor grade of
at least three below the neurologic level of injury).

DISCUSSION

Dural repairs for penetrating spinal injuries, including
multifidus muscle flaps

Conservative management of DT/CSF leaks risks wound
infections, meningitis, septicemia, and death.”) Therefore,
most penetrating spinal injuries are treated surgically utilizing
laminectomy, resection of retained foreign bodies, including knife
blades, removal/decompression of hematomas, and exploration/
watertight closure involving direct/indirect dural repairs.>*%*!

Lack of success with spinal drain placement for these
DT/CSF fistulas has included overdrainage, pneumocephalus,
intracranial hemorrhages, and meningitis (i.e., 3-8%).2”
Rather, pedicle multifidus muscle flaps are effective alternatives
for managing such penetrating spinal dural lacerations
[Figures 5 and 6].0011

CONCLUSION

Traumatic spinal cerebro spinal fluid (CSF) leaks/DT
following penetrating spinal cord injuries may require
indirect readily provided by utilizing pedicle multifidus
muscle flaps.
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