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AND LATERALOPTOSIS WITH PARTIAL IMPROVEMENT
THROUGH POSTERIOR SURGICAL APPROACH:

A REVIEW BASED ON A CASE REPORT

G. Vasquez-Paredes! 2, C. Zavaleta-Corvera!, O. Riveros-Hernandez' 2, J. Caballero-Alvarado?, L.S. Muente-Alva'

School of Medicine, Antenor Orrego Private University; Trujillo, 13007, Peru;
2Neurosurgery Department, Belen Hospital of Trujillo; Trujillo, 13007, Peru;
ISurgery Department, Regional Hospital of Trujillo; Trujillo, 13007, Peru

Contacts:

Carlos Zavaleta-Corvera carzavcor_1992@hotmail.com

Introduction. Spondyloptosis or grade V of spondylolisthesis, spinal injury that involve 100 % mobilization of the
vertebral body, is rare to find. Lateraloptosis, displacement of vertebral bodies, is even more rare a catastrophic.

The aim of this study to introduce readers to this rare form of traumatic lumbar spine injury as well as to review current
available therapeutic approaches.

Case report. A 22-year-old male was admitted to the emergency room due to a fall from a moving truck. Physical
examination revealed neurological deficit in the lower extremities, with muscle strength 0/5, and an ASIA B classification.
Computed tomography study showed a complete lateroloptosis at the L,-L, level. The patient is admitted to the operating
room for surgical treatment through a posterior approach. Successful arthrodesis and spinal alignment are achieved.
Immediate postoperative period, showed no complications and the patient’s neurological function in the lower
extremities was classified as ASIA C. In the posterior follow-up, the patient maintains the motor neurological function
and recover the autonomic control of bladder function. With mild disability according to the Barthel Index of 90 points.
Discussion. of the traumatic spinal injuries, spondyloptosis is the most infrequent and occurs secondary to high-energy
mechanisms. It presents an incidence of complete neurological deficit in 80 % of patients. The objectives in surgical
treatment are decompression of neurovascular structures, reduction of fracture dislocation to improve alignment in the
sagittal and coronal plane, and instrumentation that allows stability. The posterior surgical approach offers advantages
over the anterior approach. In the posterior approach, the facet joints can be manipulated more safely, decompress the
nerve roots and the dural sac more easily, as well as less operating time and greater care of vascular structures such as
theiliac vessels.

Conclusion. Complex traumatic spinal injuries are associated with irreversible neurological damage. Achieving spinal
stability and alignment allows optimizing physical therapy and rehabilitation for greater recovery. Severe spinal injuries,
especially lateroptosis, are difficult to treat by surgical approach, however, the main objective is vertebral stabilization
to allow physical therapy and early rehabilitation.
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BeepeHue. CnonaunonTos, unu cnoHaunonuctes V cteneHu, — o4eHb pefkas TpaBMa NO3BOHOYHMKA, NpUBOAALLAA K 100 %
Mo6UAM3aLMKM No3BoHKA. BOKOBOI CNOHAMNONTO3, NpeAcTaBAAOWMIA COOOM NONHOE CMeLLeHUe NO3BOHKA, BCTPeYaeTCs
elue pexe 1 UMeeT bonee KatacTpoduyeckne NOCNeACTBHUA.

Llenb pa6oTbl — NO3HAKOMUTL YuTaTeNei C 3Toi pefKoi HOpPMOI TpaBMbl MOSCHUYHOTO OTAENA MO3BOHOYHMKA
¥ NpefcTaBuTb 0630p COBPEMEHHbIX TEPANEBTUYECKNUX NOLXOJ0B K IEYEHUIO TaKOW TPaBMbI.

KnuHuuecknit cnyvait. MyxuunHa, 22 net, JocTaBfeH B OTAENEHME CKOPOW MOMOLWM NOCe NafieHUs C [BUKYLLerocs
rpy30Boro aBToMo6uns. Mpu 06cnefoBaHnK BbIsIBNEH HEBPOJIOTMYECKMIA AedULNT B HUXKHUX KOHEYHOCTAX C MbILEYHOI
cunoii 0/5 1 cTeneHblo B no knaccudukauum AMeprKaHCKoii accoumalum TpaBm no3BoHo4Huka (American Spinal Injury
Association, ASTA). KomnbioTepHas Tomorpadus nokasana nofiHbIi 60K0BOW CMOHAMNONTO3 Ha ypOBHE N03BOHKOB L —L,.
MNauneHTa nepeBenu B onepauyoHHYI0 ANA XMPYPrMUYECKOro leYyeHs C NpUMeHeHMeM 3afHero foctyna. YcnewHo
BbINMOMHEHbI APTPOJE3 W KOPPEKLUMUA JIMHUM MO3BOHOYHMKA. B Gnuxkaiiwem noctonepayMoHHOM Nepuojie OCI0XKHEHN
He Habnofanock, HeBponoruyeckas GyHKLUMA HUKHUX KOHEYHOCTeN nauueHTa bbina knaccuduumposaHa kak C no wkane
ASIA. B otaaneHHOM nepuope y nauueHTa COXpaHAeTcA ABUraTeNbHas HeBPONOrMyeckas (GyHKUMA U BOCCTAHOBUACA
MPOM3BONbHbIA KOHTPOIb MOYencnyckaHua. lNaLueHT nmeeT nerkyto cteneHb MHBANUAHOCTH, MHAeKC baptena — 90.
06cykpeHue. V3 Bcex TpaBM NO3BOHOYHMKA CMOHAUNONTO3 ABASETCA Haubonee pefKoi U pa3BMBAeTCs B pesynbrare
BbICOKO3HepreTuyeckux Bospencteuin. Y 80 % nauneHTOB Takas TpaBMa MPUBOAWT K MOJHOMY HEBPONOTUYECKOMY
peduuuty. Lienamn xupypruyeckoro neyeHus ABAAIOTCA [EKOMMPECCUA HENPOCOCYAUCTLIX CTPYKTYP, CHUXEHME CTeNeHN
AMCNOKauuM nepenoma ANA BOCCTAHOBNEHUA NIMHUW NO3BOHOYHMKA B CaruTTaAbHOW M (DPOHTaNbHOW NAOCKOCTAX
W YCTaHOBKAa WHCTPYMEHTOB, obecneynBamLmx cTabuabHOCTb. 3afHUI XMPYPrUYECKNii [OCTYN UMEET NpenMyLLecTBa
no CpaBHEHUIO € nepefHuM. Mpu 3aaHEM JoCTyNe MaHUNYNALMUK C haceTOUHbIMU CycTaBamMmu 6e3onacHee, NpoLLye NpoBeCTU
LEKOMNPECCUI0 HEPBHbIX KOPELKOB M 060/104€K CMMHHOMO MO3Ta, BpeMs onepaLuy Kopoye 1 60sblie BHUMAHUA yaenseTcs
TaKUM COCYAUCTBIM CTPYKTYPaM, Kak NOAB3[OLHbIE COCYAbI.

3aknioyeHune. CnoxHble TpaBMbl MO3BOHOYHMKA CBA3aHbl C HEOOPATUMbIMU HEBPONOTUYECKUMU MOBPEXAEHUAMM.
[locTxeHne cTabunbHOCTW W NPaBUIBLHON NMHUM NO3BOHOYHMKA NO3BONSAET ONTUMU3MPOBATL U3NYECKYID Tepanuio
W peabunutauuio Ans NyYlWero BOCCTAHOBNEHWA MauueHTa. TAxenble TpaBMbl MO3BOHOYHUKA, 0CO6EHHO BOKOBOIA
CMOHAUNONTO3, CNOXHbI ANA XUPYPrUYECKOTrO IEYEHMUS, 0JHAKO OCHOBHOW LieNblo CTabnAN3aL MM No3BOHOYHNKA ABNAETCA
BO3MOXHOCTb (PU3MYECKOW TEPANUU U paHHEN peabunutauuu.

KnioueBblie cnosa: TpaBMa N03BOHOYHMKA, NEPENOMOBbIBUX, CNOHANNOANCTES, TepaneBTUYECKNA NOAXO, NAMUHIKTOMUA
(DeC MeSH)

Ina uutuposaHus: Vasquez-Paredes G., Zavaleta-Corvera C., Riveros-Hernandez 0. et al. Traumatic lateral spondylop-
tosis and lateraloptosis with partial improvement through posterior surgical approach: a review based on a case report.
Heitpoxupyprus 2024;26(3):135-43. (Ha aHm.).
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INTRODUCTION

Severe mobilization, subluxation, or dislocation of the
spinal vertebrae is called traumatic lumbar spondylolisthesis.
These types of injuries, mostly traumatic and secondary
to high-energy impacts, rarely involve 100 percent
displacement of the vertebral body in the coronal or sagittal
plane. When the displacement occurs in more than 100 %
of the contact it is called spondyloptosis. Whereas, when
the contiguous vertebral bodies are next to each other
in coronal view, it is called lateraloptosis. Although both
events rarely occur in the same patient, when they do occur,
they often greatly increase morbidity and mortality rates
in patients [1, 2].

Within the evaluation of the displacement of this type
of lesions, the Meyerding classification is used. Such Score
classifies and subdivides vertebral lesions according to their
displacement percentage in relation to the caudal vertebra
in five degrees. Grade I presents a translation of up to 25 %,
grade II between 25 and 50 %, grade III between 50
and 75 %, grade 1V between 75 and 100 %, and grade V
greater than 100 %. Therefore, according to this
classification, spondyloptosis is described as a single grade
V spondylolisthesis, which presents through a subluxation

or dislocation greater than 100 %. Such injuries are by
themselves independent factors of poor prognosis and poor
outcomes due to direct injury to the spinal cord and/or
spinal nerve roots and loss of spinal alignment [3, 4].

In traumatic spondyloptosis, traffic accidents or falls
from great heights are the most important causal factors as
high energy generators. The post-trauma patient will develop
symptoms such as neurological deficits, mainly of the motor
type with paraplegia in almost 80 to 90 % of the patients
involved. In addition, autonomic loss associated with the
damage that mainly involves urination and evacuation
of feces may also occur the lower the lesion occurs [5].

Thus, the absolute and complete instability of the spinal
structure can have serious repercussions if it is not treated
properly and on time. Conservative treatment has proven
to be ineffective, with spinal surgery being the only recovery
option. The primary goal of surgical treatment is surgical
decompression and reduction to align and stabilize the
spine. We describe a challenging case of lateraloptosis
surgically approached through a posterior approach.
However, due to the complexity of the structures and the
surgical intervention itself, surgical treatment remains
a challenge [4, 6].



CASE REPORT

A 22-year-old man was admitted to the emergency
department for falling from a moving truck, which lost its way
and fell into a ravine of approximately 30 meters. On
admission, he reported pain in the lumbar region, lack
of mobility in the lower limbs 0/5 according to the MRC
(Medical Research Council) modified muscle strength scale,
preservation of sensory function below L, osteotendinous
areflexia of the lower limbs and absence of anal fone. It was
classified as ASIA B. For this reason, a non-contrast lumbar
computed tomography was performed, showing evidence
of a fracture dislocation at the L; C: N;: M, level according
to the AOSpine and Thoracolumbar Injury Classification

Fig. 1. (Computed tomography with 3D reconstruction showing L —~L,
dislocation (a). (Lumbar anteroposterior X-ray showing the L — L, dislocation (b)
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Substem (TLICS) 9 points and Classification of Wiltse 1V,
associated with fracture of the posterior elements of the spine
and spondylolisthesis of L —L ,(Fig. 1, 2).

For this reason, it was decided to admit the patient to the
operating room for surgical intervention through a posterior
approach. A multidisciplinary team of neurosurgeons,
anesthesiologist, medical technologist, scrub nurse, nursing
technician enters the operating room.

Procedure description. The patient was placed in the
prone position with pads on the chin, shoulders, pelvis, knees,
and elevated feet. First, a total L ,corpectomy was performed,
with release of fibrous tissue adjacent to the compromised bone
structures. A complete dural lesion was evidenced, with
exposure of nerve roots and leakage of cerebrospinal fluid, for
which a duroplasty was performed using a dura mater
substitute and sutured with 5/0 nylon. In addition, posterior
lumbar instrumentation was performed with 8 transpedicular
screws above and below the fractured vertebra, followed by
reduction of the spondylolisthesis.

Thus, pedicle screws were inserted in vertebrae L , L,, L,
and L ; towards the vertebral bodies with radiological guidance
and two rods were placed in the pedicle heads with locking
head nuts in order to stabilize the spine. In addition, a crossbar
was placed (crosslink) to give greater stability. Through the
procedure, complete reduction of spondylolisthesis was
achieved (Fig. 3, 4).

The patient had no postoperative complications, received
physical therapy and rehabilitation, showing a partial
improvement in the strength of the lower limbs 3/5, classified
as ASIA C and bladder control without the need to use a
bladder catheter at 3 months (Fig. 5). With mild disability
according to the Barthel Index of 90 points.

DISCUSSION
Based on the information collected, a search was made
in databases such as PubMed, ScienceDirect and Elsevier

Fig. 2. Lumbar computed tomography showing L — L, dislocation (a). Lumbar computed tomography showing the L —L , dislocation (b)
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Fig. 3. Intraoperative photograph showing the L — L, dislocation (a). Intraoperative photograph showing spinal alignment with the placement of 8 transpedicular

screws and 2 lateral bars in addition to an intermediate bar (crosslink) (b)

Fig. 4. Postoperative tomography of the lumbar spine with 3D reconstruction
in anteroposterior view showing correct vertebral alignment (a). Postoperative
tomography of the lumbar spine with 3D reconstruction in lateral view showing
almost complete reduction of spondylolisthesis (b)

using the advanced search strategy ((“spondyloptosis”) OR
(“lateraloptosis”)) OR (“spine trauma”), modified for each
database in order to carry out a review of the available
information about the surgical approach and the management
of spondyloptosis-type spinal lesions. The selection of articles
included those with the characteristics of a case report or series
of cases published after 2018 to date.

Fig. 5. Radiographic control 3 months postoperatively demonstrating
successful spinal arthrodesis and alignment and the integrity of the
instrumentation

The available information shows that most cases occur
in young adult patients, being much rarer in pediatric
patients or older adult patients (Table 1). The gender
especially affected is mostly male patients above 90 %
of cases. The most important mechanism of injury corresponds
to high-impact or high-energy trauma secondary to,
in descending order of frequency, automobile accidents,
falls from a height, and trauma with large or blunt objects.
The most frequent lesion location reported was the
thoracolumbar junction, followed by the lumbar areca
and later the cervical area.
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According to the classification by A.R. Vaccaro et al.,
in the TLICS (Thoracolumbar Injury Classification
and Severity Score) system, fracture dislocations are the
most unstable, causing greater morbidity and mortality [7].
In the present review, the vast majority of patients with
thoracolumbar injuries admitted to the emergency service
showing severe neurological compromise with the ASTA
scale in stage A after the traumatic event. And, despite the
surgical treatment, more than 90 % remained with the
admission characteristics and 10 % partially improved.
Recovery cases are exceptional [2, 8—16].

Thus, the objectives sought in surgical treatment are
decompression of neurovascular structures, reduction
of fracture dislocation to improve alignment in the sagittal
and coronal plane, and instrumentation that allows stability
[17]. Different surgical approaches have been reported for
the treatment of spondyloptosis; anterior, posterior
and combined anterior-posterior. Most surgeons opt for
performing interventions through the posterior plane with
spinal realignment and stabilization in order to allow early
mobilization and rehabilitation of the patient. It is well
accepted that the definitive management of spondyloptosis
is through surgical fixation. Surgical options are variable,
and among them, a surgeon may consider anterior
decompression with discectomy or corpectomy and fusion
only, posterior lateral mass or pedicle fusion with or without
laminectomy, or a 360° fusion [8].

R. Singh et al. through a review of cases, affirms that
there are evident benefits in 4-level posterior fixation (2 levels
above and 2 levels below the lesion) with pedicle screws and a
bar in traumatic spondyloptosis involving the thoracic
and thoracolumbar vertebrae, lumbar and lumbosacral.
In patients with traumatic cervical spondyloptosis, anterior
cervical discectomy and fusion can achieve spinal
alignment. Otherwise, posterior reduction and fixation
(posterior lateral mass fusion with or without laminectomy)
is performed, ie 360° fixation. If the vertebral body of the
affected vertebra is damaged, a corpectomy with expandable
cage fixation may be required. In their study, a posterior
approach was used in most cases and a combined posterior
and anterior approach was used in cases of traumatic
cervical spondyloptosis [9]. Available evidence suggests that
the posterior surgical approach offers certain advantages
over the anterior approach from the surgeon’s point of view.
The anterior approach requires more time and care for
vascular structures such as the iliac vessels with catastrophic
complications. In the posterior approach, the facet joints
can be manipulated more safely, decompressing the nerve
roots and the dural sac [17, 18].

However, the available information has not shown
significant differences in terms of clinical outcomes for
patients who underwent anterior-only, posterior-only,
and 360° repair with respect to both immediate
postoperative ASIA grade and ASIA grade at the end of the
follow-up period. In addition, no association has been
found between the injury and the time of surgery

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 26 Volume 26

in neurological recovery, especially in pain relief. It has also
been reported that the greater the extent of the lesion, the
greater the neurological deficit and the worse the recovery
[19]. In this case, surgical management focused on
decompression via the posterior approach, in addition to L,
corpectomy to free neurovascular structures and reduce
dislocation for proper alignment and subsequent
transpedicular instrumentation with polyaxial titanium
screws to provide support and stability to the lumbar spine.
in addition to offering a short hospital stay and early
physical rehabilitation.

It is important to mention that, as in spondyloptosis,
complete lesions; creates more problems in rehabilitation
[20]. Causes impairment of independence and physical
function, neurogenic bladder and bowel, urinary tract
infections, pressure ulcers, orthostatic hypotension,
fractures, deep vein thrombosis, spasticity, autonomic,
pulmonary, and cardiovascular dysreflexia. and depressive
disorders [21].

Rehabilitation involves the patient and his family,
a team from the hospital and the rehabilitation center.
There are several factors to be addressed; therapy training
in mobility, personal care and activities of daily living;
prevention and control of deformities and bedsores; bowel
and bladder regulation; pain control; control of vasomotor
dysfunction; prevention, control and treatment of renal
complications; maintenance of good nutrition without
obesity or malnutrition [22].

Special considerations for pediatric patients

Most pediatric spinal injuries (except spondyloptosis)
can be treated conservatively unlike adults [23]. However,
current criteria to take into account for surgical
treatment will consider the potential risks of prolonged
immobilization, for this reason surgery is indicated solely
for the purpose of decompression of neural elements,
very unstable lesions with progressive neurological
deficit, dislocations not reducible and progressive
deformities [10].

The recommendations are a posterior approach only
for circumferential decompression and fusion in children
[24]. Thoracolumbar instrumentation with pedicle screws
for pediatric traumatic spinal fractures [25]. Try to avoid
long segment fixations as much as possible generally
because of the potential risk of overgrowth involvement
of the pediatric spine [24]. Furthermore, any attempt at
reduction and/or alignment of the vertebral bodies may
unnecessarily risk injury to nearby vital structures
and should be avoided [26].

CONCLUSION

Complex traumatic injuries to the lumbar spine at the
L, level are very rare injuries that are associated with
irreversible neurological damage in most cases. They are
unstable dislocations and require surgery to reduce the
fracture and achieve stability and alignment of the lumbar
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spine, which allows optimizing physical therapy believe that through a posterior approach we achieve the
and rehabilitation for greater recovery. The choice
of surgical approach varies according to each case and we

objectives while minimizing the imminent risks through an
anterior approach.
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