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EDITORIAL

AAQOT 1936-2026.

90 Years to Commemorate
Our Achievements and Plan
for the Future

Dr. Daniel E. Vaineras

President of the AAOT
oy
""3“-: L/ dd-# . . . o .
‘ﬁ? Malos It is an immense honor to assume the presidency of our Association, a role that entails great
LA el t1e
B responsibility.

== From the very first day I began working within our Association, I did so with deep satisfaction
- and enthusiasm. I have always felt that attending the AAOT was like going to a club where we
A AOT gathered to work for the common good and learn from one another, exchanging knowledge and
1956-2006 experience in both clinical practice and academic teaching within our specialty.
Nearly 35 years have passed, and I still feel the same way every time I participate in the various
activities carried out by our institution.
My first involvement was as Editorial Secretary to Dr. Franklin Merlo, proofreading the galley proofs of the AAOT
Journal. I know and deeply appreciate the tremendous work performed by everyone who serves on the Editorial
Committee of this Journal, which makes it an honor for me to write this editorial today.

Our Association was founded in 1936; therefore, in 2026, it will celebrate 90 years of existence. It will truly be
a year to celebrate, to honor the accomplishments of our predecessors, and to reflect on our future.

The AAOT develops extensive educational activities and serves as a benchmark for Latin America and beyond.
It does so through its Committees, such as the Medical Education Committee, the Certifications and Service Ac-
creditation Committee, and the Surgical Skills Center, which continues to grow year after year with its outstanding
hands-on courses.

We will continue along this path, encouraging and investing in the continuous education of our members. Like-
wise, we will continue striving to extend our educational offerings beyond our borders, building upon previous
collaborative experiences with Uruguay.

We are also committed to maintaining the prudent and responsible financial management of our members’ funds
established by recent Executive Committees.

We will continue reorganizing the work of the various Committees to avoid overlapping activities, optimize
resources, and promote remote activities whenever feasible.

We will maintain strong support for the Agremiacién Argentina de Ortopedia y Traumatologia (Argentine Guild
of Orthopedics and Traumatology), which has carried out important work since its founding in advocating for fair
professional fees consistent with training and responsibility, while also working in collaboration with regional
associations — always keeping the patient as the central priority of our profession.

Dr. DANIEL E. VAINERAS -« devaineras @hotmail.com @ https:/orcid.org/0000-0003-2741-3756
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EDITORIAL

We believe this represents the future of the AAOT and will also contribute to maintaining financial balance. We
invite you to learn more about its activities and benefits.
In 2026, the following activities will take place:

- Eight regular scientific sessions, inviting societies from the different subspecialties, during which candidates
for Full Membership — the highest membership category, granting access to leadership roles within the As-
sociation — will present their work. We will continue encouraging young physicians to pursue this distinction
and actively participate in AAOT activities.

- Six extraordinary scientific sessions to be held across the country (Parana, Cérdoba, Junin, Tucuméan, and
Rosario), as well as one session within the framework of the Patagonian Congress, which will take place in
the city of Esquel.

This year, we have formed a strong leadership team composed of members from various subspecialties and
regions of the country (Mar del Plata, Junin, Cérdoba, Concepcién del Uruguay, Tucumdn, Corrientes, Comodoro
Rivadavia, and Santa Fe), reaffirming our commitment to a truly federal AAOT.

I invite you all to join us in this endeavor. Ours will be an AAOT with open doors.

I promise to dedicate my full effort to this responsibility.

I hope that, at the end of my term, I will be able to say that our work has contributed positively to the continued
growth of our Association.

n Rev Asoc Argent Ortop Traumatol 2026; 91 (1): 1-2 « ISSN 1852-7434 (online)



EDITORIAL

The Essential Task
of Educating

Dr. Esteban Calcagni
President of SAPCV 2025

hrough the joint efforts of the Editorial Committee of the AAOT Journal and the Executive Board of the SAP-
CV 2025, we would like to express our gratitude for the opportunity to present an issue exclusively dedicated
to spinal pathology in such a prestigious scientific publication.

As one of the final activities of the academic year, and marking the conclusion of the Biannual Course of the
Sociedad Argentina de Patologia de la Columna Vertebral (Argentine Society of Spinal Pathology), its director, Dr.
Pedro Bazan, proposed the development of a module devoted exclusively to Scientific Activity, with the aim of
fostering awareness of the need for improvement in this area. Within this framework, the following topics were
addressed in depth: spinal research and research methodology, taught by Dr. Lidia Loterzo, one of the editors of
this journal; a lecture on spinal research in Argentina, delivered by Prof. Dr. Anibal Sarotto and Dr. Bersusky,
highlighting the importance of publishing and clearly outlining the direct benefits and the academic standing that
publication confers on scientific societies such as ours.

One of the main goals of our working group is to encourage all mem-
bers of our Society to engage in the publication of scientific work de-
rived from their daily clinical practice with patients.

As particularly encouraging news related to the benefits of publish-
COI umna ing, we are pleased to announce the release of the book Columna, Con-
“Conceptos Actuales” ceptos Actuales. Although this represents a different format for present-

Uina guba setusiizada ¢ aamneisd ing scientific work, we wish to share this achievement of the SAPCV

s ol shordsjs integral de s patolops vertsbral

with our readers. The authors are members of the teaching staff of the
Biannual Course.

Once again, we would like to express our sincere appreciation for
this exclusive issue of the AAOT Journal and to its Executive Editor,
Dr. Ernesto Bersusky.

D Frsrttn Cabungrd
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POSTGRADUATE ORTHOPEDIC INSTRUCTION - IMAGING

Case Presentation

Pedro L. Bazan, Arles Pérez Gutiérrez, Alin L. Garay
Spinal Pathology Unit, Orthopedics and Traumatology Service, Hospital Interzonal General de Agudos “General San Martin”, La Plata,
Buenos Aires, Argentina

Case Resolution on page 73.

Lower Limb Monoplegia

ABSTRACT

We report the case of a 68-year-old man with multiple cardiovascular and oncological comorbidities (active lung and prostate
cancer) who developed rapidly progressive acute paraplegia following percutaneous bone biopsy, percutaneous fixation, and
bipedicular kyphoplasty at L1. Although computed tomography ruled out mechanical causes and cement leakage, magnetic reso-
nance imaging confirmed spinal cord ischemia extending from T9 to L4. This report analyzes the multifactorial etiology of the event,
highlighting the interaction between paraneoplastic hypercoagulability and the surgical technique as key factors to be considered
during preoperative planning.

Keywords: Spinal cord infarction; ischemic stroke; ischemia; kyphoplasty; paraplegia.

Level of Evidence: IV

Monoplejia de miembro inferior

RESUMEN

Se presenta el caso de un hombre de 68 afios con multiples comorbilidades oncoldgicas (canceres de pulmén y de prostata en ac-
tividad) y cardiovasculares que desarrollé una paraplejia aguda rapidamente progresiva tras una biopsia 6sea por puncién, fijacién
percutanea y cifoplastia bipedicular en L1. A pesar de que, con la tomografia computarizada, se descartaron causas mecanicas
o fuga de cemento, la resonancia magnética confirmé una isquemia medular desde T9 hasta L4. En este reporte, se analiza la
etiologia multifactorial del evento, y se destaca la interaccién entre el estado de hipercoagulabilidad paraneoplasica y la técnica
quirdrgica, como puntos clave por tener en cuenta en la planificacién prequirtrgica.

Palabras clave: Infarto medular; accidente cerebrovascular; isquemia; cifoplastia, paraplejia.

Nivel de Evidencia: IV

INTRODUCTION

A 68-year-old man presented with several months of progressively worsening thoracolumbar pain, rated as 9 out
of 10 on the visual analog scale, with no response to nonsteroidal anti-inflammatory drugs or opioid analgesics.
His medical history included active lung and prostate cancer (without chemotherapy or radiotherapy), chronic
pericardial effusion, and an episode of pulmonary thromboembolism in 2023.

To manage pain, a percutaneous surgical biopsy, percutaneous pedicle fixation from T12 to L2, and bipedicular
kyphoplasty of the L1 vertebral body were performed. The patient was receiving rivaroxaban, which was suspend-
ed by the Hematology Service five days prior to the intervention.

The procedure was carried out according to the preoperative plan and without intraoperative adverse events.
Upon awakening from anesthesia, the patient presented with monoplegia of the right lower limb, which progressed
to paraplegia in less than 24 hours.
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Instruccién Ortopédica de Posgrado - Imagenes

FINDINGS AND INTERPRETATION OF IMAGING STUDIES
Preoperative images

Figure 1 shows preoperative magnetic resonance imaging of the lumbar spine, including midsagittal T1-, T2-,
and STIR-weighted sequences, as well as an axial slice at the level of the L1 vertebral body. A lesion is observed
compromising the vertebral body structure and predominantly involving the anterior column at the L1-L2 seg-
ment, without spinal canal involvement. The lesion appears hypointense on T1- and T2-weighted sequences and
hyperintense on STIR images.

Figure 1. Preoperative magnetic resonance imaging of the lumbar spine demonstrating the lesion. Midsagittal T1-weighted
(A), T2-weighted (B), and STIR (C) sequences. Axial slice (D).

Postoperative images
Postoperative computed tomography confirmed correct pedicle screw placement and absence of intracanal ce-
ment leakage (Figure 2). No signs of spinal canal compression were observed.

Rev Asoc Argent Ortop Traumatol 2026; 91 (1): 4-6 * ISSN 1852-7434 (online) “



P. L. Bazan y cols.

Figure 2. Immediate postoperative computed tomography of the thoracolumbar spine. Correct screw and cement positioning
is observed. A. Left parasagittal section. B. Medial sagittal section. C. Right parasagittal section. D. Coronal reconstruction.
E. Axial section at the upper instrumentation level. F. Axial section at the augmentation level. G. Axial section at the lower
instrumentation level.

Conflict of interest: The authors declare no conflicts of interest.
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CLINICAL RESEARCH

Pyogenic Spinal Infections Without Disc
Involvement in Childhood

Maria Emilia Moreiro Varela,”” Maria Gabriela Miranda,"” Maria Arnelix Lépez Friera,” Claudio A. Fernandez
“School of Medical Sciences, Universidad Nacional de La Plata, Buenos Aires, Argentina
“Orthopedics and Traumatology Service, Hospital de Nifios “Sor Maria Ludovica”, La Plata, Buenos Aires, Argentina

ABSTRACT

Introduction: Pyogenic spinal infections in children include spondylodiscitis, spondylitis, facet joint septic arthritis, paraspinal
and perivertebral abscesses, meningitis, myelitis, and their associations. Staphylococcus aureus is the most common causative
microorganism. Objective: To determine the prevalence of spinal bone infections and pyogenic perivertebral abscesses in children
and to evaluate the usefulness of Ju’s algorithm. Materials and Methods: Nine children without comorbidities presenting with
pyogenic spinal infection and preserved disc integrity were included. Results: A higher frequency was observed in children older
than eight years. The most prevalent clinical triad was pain, fever, and antalgic postures. Ju’s algorithm proved to be reliable. One
case of facet joint septic arthritis, four cases of spondylitis, and eight perivertebral abscesses were identified, five associated with
bone infection. On CT, bone lesions showed a lytic or mottled appearance, while MRI demonstrated typical infectious patterns.
Bone specimens obtained by percutaneous and transoral biopsy confirmed acute osteomyelitis. S. aureus was isolated in seven
of nine patients. Antibiotic therapy was effective; however, six children required surgery: five for abscess drainage and one for a
pedicle subtraction osteotomy due to residual kyphosis. Conclusions: Spinal infection with preserved disc integrity was prevalent
in late childhood and adolescence. lts association with abscess formation and S. aureus infection was significant. We recommend
the application of Ju’s algorithm and, in cases of negative blood cultures, performing bone biopsy for bacteriological identification
and histopathological confirmation, surgical drainage of soft tissue abscesses, and targeted antibiotic therapy.

Keywords: Children; spinal infection; pyogenic abscesses; Staphylococcus aureus.

Level of Evidence: IV

Infecciones espinales piogenas sin afectacion discal en la infancia

RESUMEN

Introduccidn: Las infecciones espinales pidgenas en la infancia incluyen entidades, como espondilodiscitis, espondilitis, infec-
cion facetaria, abscesos para y perivertebrales, meningitis, mielitis y sus asociaciones. Staphylococcus aureus es el microor-
ganismo habitual. Objetivos: Determinar la prevalencia de infecciones dseas espinales y abscesos pidgenos perirraquideos, y
evaluar la utilidad del algoritmo de Ju. Materiales y Métodos: Se incluyé a 9 nifios con infeccién espinal piégena e indemnidad
discal, sin comorbilidades. Resultados: La frecuencia fue mayor en nifios >8 afios. La triada prevalente incluyé dolor, fiebre y
posturas antidlgicas. Se demostrd que el algoritmo de Ju es confiable. Se detectaron una artritis facetaria, 4 espondilitis y 8 abs-
cesos perivertebrales, 5 asociados a una infeccion 6sea. En la tomografia computarizada, las lesiones 6seas tenian un aspecto
litico o atigrado. La resonancia magnética mostré el patron tipico de infeccion. Los especimenes 6seos, obtenidos por puncion
percutanea y transoral, fueron informados como osteomielitis aguda. En 7 de 9 pacientes, se aislé S. aureus. La antibioticoterapia
fue eficaz para curar la enfermedad. Sin embargo, 6 nifios requirieron cirugia: 5 para drenar abscesos y uno para una osteotomia
de sustraccion pedicular en una cifosis secuelar. Conclusiones: La infeccion vertebral con disco indemne fue prevalente en la
segunda infancia y la adolescencia. La asociacion con abscesos fue significativa, asi como la identificacion de S. aureus. Reco-
mendamos la aplicacién del algoritmo de Ju y, ante hemocultivos negativos, la biopsia ésea para la determinacion bacteriolégica
y la certeza histopatoldgica, el drenaje quirtrgico de los abscesos de partes blandas y la antibioticoterapia especifica.

Palabras clave: Nifios; infeccién espinal; abscesos pidgenos; Staphylococcus aureus.

Nivel de Evidencia: IV
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INTRODUCTION

Pyogenic spinal infections in childhood are uncommon. Spondylodiscitis predominates; however, other entities
may occur, including spondylitis, facet joint infection, meningitis, myelitis, abscesses concomitant with bone in-
fection, and primary perivertebral septic collections.! Regardless of the presentation, the inoculum enters via the
hematogenous route (Figure 1).2

Figure 1. Spinal computed angiography. A. Vascular supply of the cervical spine, which depends primarily on the vertebral
arteries. B. Segmental arteries arising from the aorta that supply the equator of the vertebral body (yellow arrows). C. Venous
drainage of the thoracic spine into the azygos vein (yellow arrow). The black arrow indicates an intercostal arteriovenous
bundle. (Images taken from Libro de Cdtedra, O. A. Romano and C. A. Fernandez, SEDICI 2023; reproduced with
permission).

In recent decades, the epidemic of methicillin-resistant Staphylococcus aureus (MRS A) has substantially altered
the spectrum, prevalence, and prognosis of skeletal infections.** The Pan American Health Organization has re-
ported alternative etiologies according to age stratification (Table 1).°

In prior studies, spinal osteomyelitis accounts for 1% to 2% of all bone infections.®

The objectives of this study were to determine the prevalence of spondylitis and pyogenic paraspinal abscesses
in children and to assess the usefulness of Ju’s algorithm.

Table 1. Most common microorganisms in osteoarticular infections in childhood and adolescence according to
the Pan American Health Organization®

Age Common microorganisms

<1 month S. aureus, Gram-negative bacilli, streptococci, Neisseria gonorrhoeae, Treponema pallidum
1-3 months S. aureus, Gram-negative bacilli, Haemophilus
From 3 months to 5 years  S. aureus, streptococci, Haemophilus, Kingella kingae (gram-negative)

>5 to 18 years S. aureus, streptococci, Neisseria meningitidis, Kingella kingae

“ Rev Asoc Argent Ortop Traumatol 2026; 91 (1): 7-17 « ISSN 1852-7434 (online)



Pyogenic spinal infections in childhood

MATERIALS AND METHODS

A descriptive, retrospective observational case series was conducted at a multidisciplinary pediatric referral in-
stitution in the Province of Buenos Aires, covering the period from October 2004 to December 2023.

Inclusion criteria were: children up to 15 years of age with a primary pyogenic infection of the spine, without
disc involvement or comorbidities, who met two or more of the following requirements: 1) Clinical presentation:
spinal pain, refusal to walk or limping, limited range of motion, abnormal postures, and febrile syndrome. 2)
Biological pattern of infection: decreased hematocrit or hemoglobin concentration; increased C-reactive protein
(CRP) or erythrocyte sedimentation rate (ESR). 3) Bacteriological confirmation: identification of the organism
on blood culture or aspiration specimen; histopathological confirmation; or any combination of these variables.
4) Imaging findings suggestive of infection. Exclusion criteria were: children with systemic disease, surgical site
infection, tuberculosis, and incomplete medical records. We applied the predictive algorithm for S. aureus osteo-
myelitis described by Ju et al., which includes the following factors: leukocytosis >12,000 cells/mm3, hematocrit
<34%, temperature >38°C, and CRP 213 mg/L, with the following expected probability of diagnosis: no factors =
0%, one = 1%, two = 10%, three = 45%, and four = 92%.*

In addition to demographic data, we recorded time to presentation/evolution and follow-up, infection location,
biological and histopathological parameters, imaging studies, and antibiotic therapy. The classification of bone
infection as acute or chronic was based on histopathological confirmation, not on duration of symptoms.

Statistical Analysis
The nonparametric Wilcoxon rank test and Pearson’s correlation coefficient were used (SPSS 17®). A p value
<0.05 was considered statistically significant.

RESULTS

Eleven medical records met the aforementioned criteria. Two were excluded due to the lack of imaging docu-
mentation. The sample represented 81% of the cases admitted during the study period. The cohort included nine
patients with a mean age of 9.6 years (range, 3 months—15 years), with a male-to-female ratio of 6:3. The mean
prodromal period was 6 days (range, 48 hours—5 months). Mean follow-up for bone infections was 1.8 years
(range, 12-36 months), whereas for primary abscesses without skeletal involvement, the mean follow-up was 9
months (range, 6-18 months).

The predominant clinical presentation included pain, febrile syndrome, limited range of motion, and antalgic
postures. No patient developed neurological deterioration. Blood cultures were negative except in two cases, and
all patients had a Ju index of 92%, except for one patient (p < 0.002) (Table 2).

Table 2. Ju parameters (underlined)

Case | Leukocytosis | CRP | Hematocrit- ESR | Fever | MRSA | MSSA | Pathological Ju
Hemoglobin anatomy parameters
1 X X X X X X AHO 92

2 X X X X X AHO 92
3 AHO 0
4 X X X X AHO 92
5 X X X X X X AHO 92
6 X X X X X X Abscess 92
7 X X X X X X Abscess 92
8 X X X X X Abscess 92
9 - X X X X X Abscess 92

Inferential statistics were used to analyze the variables with Wilcoxon’s nonparametric rank tests and Pearson’s correlation coefficient. For bone infection and
abscesses, all were significant in view of the final definitive diagnosis (bacteriological or histological), p <0.002.

CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; MRSA = methicillin-resistant Staphylococcus aureus; MSSA = methicillin-sensitive Staphylo-
coccus aureus; AHO = acute hematogenous osteomyelitis.
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C.A. Fernandez et al.

Eight abscesses were identified in nine patients (p = 0.005): three were associated with spondylitis and one with
facet joint arthritis; the remaining four were primary abscesses (Figure 2).

Sponadylitis #4 Abscesses Prevertebral #1
Facet joint sepsis #1
) . Spondylitis #4:
Cervical: 1 Cervical: 2 2 abscesses (360°)
with epidural invasion
Thoracic: 1 Thoracic: 4
Lumbar: 3 Thoracic: 2 .
Posterior
paraspinal #5
(facet arthritis #1)
A B

Figure 2. A. Topographic anatomical distribution of bone infections and spinal abscesses. B. Axial plane distribution.
Note the presence of eight abscesses: two somatic with epidural extension, one prevertebral, one psoas, and four posterior
paraspinal abscesses.

Abscesses associated with spondylitis resolved with antibiotic treatment, whereas the remaining abscesses re-
quired surgical drainage, including those in two children whose diagnosis in the emergency department was made
exclusively by ultrasound. Staphylococcus aureus was isolated in seven patients (p = 0.001), including four cases
of MRSA and three of MSSA (Figures 3-6).

Figure 3. 13-year-old boy with back pain and febrile syndrome. Elevated acute-phase reactants, fluid collection involving
the multifidus muscles and the T9-T10 facet joints. Surgical drainage and lavage were performed. Methicillin-sensitive
Staphylococcus aureus was isolated, and histopathology was consistent with acute osteomyelitis. A and B. Magnetic
resonance imaging of the thoracic spine, sagittal and axial sections. The abscess described is evident.

m Rev Asoc Argent Ortop Traumatol 2026; 91 (1): 7-17 « ISSN 1852-7434 (online)



Pyogenic spinal infections in childhood

Figure 4. 13-year-old boy with laterocollis, pain, and acute febrile syndrome. A. Anteroposterior radiograph of the chest and
shoulders. Yellow arrows indicate soft tissue swelling in the cervical region. B and C. Magnetic resonance imaging of the
neck and supraclavicular region, coronal and axial T2-weighted sequences, showing a large primary abscess.

D. Intraoperative image demonstrating purulent drainage. Isolated pathogen: methicillin-resistant Staphylococcus aureus.

Figure 5. 3-month-old infant with febrile syndrome, episodes of inconsolable crying, opisthotonos, and laterocollis of one
month’s duration. A. Magnetic resonance imaging of the skull base and cervical spine, sagittal T1-weighted sequence. C2
spondylitis (white arrow); note preservation of the C2—-C3 disc. B. Same study, T2-weighted sequence. Perivertebral abscess
with epidural extension anterior to the tectorial membrane (dark interface) (yellow arrow). Extension of the abscess toward
the skull base below the clivus. C. Same study, T1-weighted sequence with gadolinium contrast, showing marked peripheral
enhancement. D. Transoral biopsy puncture. E. Image intensifier view confirming correct placement of the Jamshidi needle.
Methicillin-sensitive Staphylococcus aureus was isolated. Histopathological confirmation of acute osteomyelitis. Excellent
response to antibiotic therapy, rest, and cervical immobilization with a brace. (Images taken from Libro de Cdtedra, O. A.
Romano and C. A. Ferndndez, SEDICI 2023; reproduced with permission).

Figure 6. 14-year-old boy with fever and back pain, with elevated acute-phase reactants. A and B. Magnetic resonance
imaging of the cervicothoracic spine, sagittal sections. Fluid collection extending from C6 to T4 (yellow arrows). C. Magnetic
resonance imaging of the cervicothoracic spine, axial section. Posterior paraspinal abscess. D. Intraoperative image of
posterior surgical approach showing evacuation of purulent material.
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On computed tomography, bone lesions exhibited a lytic or mottled appearance, with asymmetric distribution
and poorly defined margins. One patient developed angular kyphosis due to wedging of T11, which required de-
layed pedicle subtraction osteotomy (Figure 7).

Figure 7. 12-year-old girl with febrile syndrome, back pain, and functional limitation. Frankel grade E. Methicillin-resistant
Staphylococcus aureus isolated from blood culture and bone biopsy. A and B. Computed tomography, axial slice at the T11
vertebra. Eccentric lytic, mottled-appearing lesion at T11 and a circumferential (360°) perivertebral abscess. C. Magnetic
resonance imaging of the thoracic spine, coronal view. Abscess with preserved intervertebral disc integrity and an hourglass-
shaped vertebral body. D and E. Same study, sagittal T2- and T1-weighted sequences. Angular kyphosis of 30° secondary to
wedge collapse of the vertebral body.

Magnetic resonance imaging showed hypointense signal on T1-weighted sequences and hyperintense signal on
T2-weighted and STIR sequences, with gadolinium enhancement. In patients with bone involvement and negative
blood cultures, image-guided needle biopsies were performed: three percutaneous transpedicular biopsies, one
transfacet biopsy, and one transoral biopsy. In two cases, no pathogen was identified; in two cases, S. aureus was
isolated (1 MRSA and 2 MSSA). All specimens submitted for histopathological analysis were classified as acute
osteomyelitis (Figures 8 and 9). According to protocol, all specimens were evaluated for tuberculosis (Figure 10).

N
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Figure 8. 10-year-old boy with low back pain and febrile syndrome. A. Magnetic resonance imaging of the lumbar spine,
coronal and sagittal T1-weighted images. L3 spondylitis (white arrows) and a concomitant abscess of the left psoas
muscle (yellow arrows). B and C. Jamshidi needle and its trocar. D. Percutaneous transpedicular biopsy performed under
fluoroscopic guidance.
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Figure 9. Bone specimen (hematoxylin—eosin stain), acute osteomyelitis. A. Centrally, islands of devitalized (acellular) bony
trabeculae secondary to necrosis, surrounded by an intense polymorphonuclear inflammatory infiltrate (blue arrows); at the

upper left margin, forming a C-shaped configuration, normal bone matrix is observed (black arrow). B. Higher-magnification
image. Centrally, necrotic osteoid (black asterisk) with a marked peripheral leukocytic infiltrate.

Figure 10. 5-year-old boy with insidious back pain and low-grade fever. Prolonged course. Family history suggestive

of tuberculosis; PPD (+++). A. Computed tomography and radiograph of the lumbar region, coronal and sagittal views,
respectively. Quiescent lacunar lesion in L4 (red arrows). B. Technetium-99m bone scintigraphy. Selective increased uptake
in the L4 vertebral body. C. Computed tomography of the lumbar region, coronal, axial, and sagittal views. Lytic lesion with
microcalcifications and preserved intervertebral disc integrity. Vertebral aspiration: frank caseous material. Mycobacterium
tuberculosis was isolated. Medical treatment was initiated, with satisfactory clinical evolution.

Antibiotic therapy was guided by antibiogram results or administered empirically, according to local epidemi-
ology. In general terms, the protocol included 2 to 3 weeks of intravenous antibiotics followed by 4 to 8 weeks of
oral therapy. The most frequently administered antibiotics were clindamycin and vancomycin. Table 3 summarizes
the most relevant variables. Overall, the cohort can be summarized into three main findings: (1) spondylitis, (2)
facet joint arthritis, and (3) primary paraspinal abscesses or abscesses associated with the aforementioned bone
infections.
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Table 3. Differential diagnosis between nonspecific spondylitis and tuberculosis.

Elective region Thoracic or lumbar Thoracic
Delay in diagnosis 4 4+
Clinical presentation Eloquent Overlapping
Biological data +++ +
Pulmonary tuberculosis No Yes
Vertebral collapse CT/MRI >50% 4t 4+
Bone fragments on CT + 4+
Microcalcifications on CT scan o 4+
Paraspinal abscess on MRI + T+
Length of abscess 4 +++
Mixed signal on T1-weighted gadolinium-enhanced MRI + +++
Mixed signal on T2-weighted MRI + +++
Peripheral enhancement on T1-weighted MRI with gadolinium + +++

CT = computed tomography; MRI = magnetic resonance imaging. Crosses indicate probability estimates: unlikely (+), highly likely (+++).

DISCUSSION

The vascular pattern appears to be the key differentiating factor in the pathogenesis of vertebral infection in chil-
dren. In the first years of life, the metaphyseal vascular network facilitates bacterial inoculation, bone abscess for-
mation, and disc involvement.® From the second stage of childhood onward, spinal blood supply, more prominent
at the equator of the vertebral body, predisposes to osteomyelitis that spares the intervertebral disc.>”* Between the
ages of 3 and 8 years, the prevalence of spondylodiscitis and spondylitis is similar, after which spondylitis becomes
predominant. Reports on pyogenic spondylitis and facet joint arthritis in childhood are scarce.*®? In this study,
five cases were identified over a 19-year period. The deleterious effect of Staphylococcus aureus is manifested
by tissue necrosis, abscess formation, and recurrence.'®'* The production of exotoxins, such as Panton—Valentine
leukocidin, K-hemolysin, enterotoxins, and superantigens, may trigger a generalized inflammatory storm, leading
to hemodynamic shock, multiple organ failure, and death.'"'> According to the literature, deep abscesses, cellulitis,
and furunculosis are caused by MRSA in 63% of cases and by MSSA in 15%.'*!> In this cohort, the incidence of
paraspinal abscesses was close to 90%, caused by both bacterial species (Table 3).

Drainage and saline irrigation of posterior septic collections appears to be a generally accepted procedure.'
However, there are no standardized indications regarding anterior collections. In principle, provided that there
is no alteration of spinal biomechanics, instability, or neurological compromise, initial management consists of
antibiotic therapy.

Diagnostic confirmation by histopathology, bacteriology, or both methods allowed us to corroborate, albeit in-
versely, the usefulness of the algorithm proposed by Ju et al.* Other authors have reported disparate results, with a re-
liability of 91% at Boston Children’s Hospital and 50% at Phoenix Children’s Hospital.*!''> Computed tomography
has moderate sensitivity in infectious disease; it is useful for bone tissue analysis and 3D reconstructions. However,
long-term carcinogenic effects related to radiation exposure in children have been reported.'® Therefore, its indi-
cation should be selective, and whenever possible, biopsies should be performed using image-intensifier—assisted
needle techniques with limited imaging sequences. Magnetic resonance imaging is the imaging modality of choice
in patients with spinal infection, with a sensitivity of 96%, specificity of 94%, and accuracy of 92%.' Occasionally,
on T2-weighted sequences, a “flare phenomenon” may be observed, which has also been described in stress fractures
and neoplastic disease.'” Granulomatous tissue formation may mimic a paraspinal abscess in hematological malig-
nancies. The association of spondylitis and abscess should be considered tuberculosis until proven otherwise.'**! For
this reason, we developed a comparative table with pyogenic infections based on the literature (Table 4).'%!
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Unlike spondylodiscitis, in which the indication for needle aspiration remains controversial, we believe that in
patients with bone lesions and negative blood cultures, biopsy is essential because of its bacteriological relevance
and histopathological diagnostic certainty, particularly in view of the broad differential diagnosis.

The main limitations of this study are its retrospective design and the size of the cohort; however, the latter is
relative, as this analysis addresses rare forms of spinal infection in children.

CONCLUSIONS

Pyogenic vertebral osteomyelitis without disc involvement is common in late childhood and adolescence, as is
the concomitant presence of paraspinal abscesses and the etiological predominance of S. aureus. We recommend
the application of Ju’s algorithm and, in cases of negative blood cultures, bone biopsy for bacteriological and his-
topathological diagnosis, surgical drainage of soft tissue abscesses, and targeted antibiotic therapy.

With inferential statistics, the variables were analyzed using the Wilcoxon nonparametric rank test and the
Pearson correlation coefficient. For bone infection and abscesses, all variables were statistically significant when
compared with the final definitive diagnosis (bacteriological or histological), p < 0.002.
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Vertebral Hydatidosis
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ABSTRACT

Background: More than 50% of cases of bone hydatidosis involve the spine. Although pharmacological treatment is well estab-
lished, surgical management is challenging due to the complexity of the lesions and adjacent anatomical structures, and local re-
currence rates remain high. Objective: To analyze a case series of patients with vertebral hydatidosis and to evaluate lesion distri-
bution, clinical presentation, treatment, and complications. Materials and Methods: A multicenter study was conducted including
patients with vertebral hydatidosis and a minimum follow-up of one year. Data collected included characteristics of cystic lesions,
type of surgery performed, and postoperative outcomes. Results: Seven patients (mean age: 40.17 years) with a mean follow-up
of 13 years were included. The most frequent involvement extended from the lumbar spine to the sacrum. Treatment consisting of
surgical resection, spinal fixation, and albendazole therapy resulted in improvement of pain and neurological symptoms. The most
frequent complication was recurrence. Conclusions: Lumbosacral and sacral involvement were the most common locations, and
the liver was the most frequent extravertebral site. Pain responded well to treatment consisting of surgical resection and antipara-
sitic therapy. Local recurrence remains the most common complication.

Keywords: Hydatidosis; spine; antiparasitic therapy; recurrence; complications.

Level of Evidence: Il

Hidatidosis vertebral

RESUMEN

Introduccion: Mas del 50% de los casos de hidatidosis 6sea ocurren en la columna. El tratamiento farmacolégico esta bien esta-
blecido, pero su abordaje quirlrgico se ve dificultado por la complejidad de las lesiones y las estructuras adyacentes, y las tasas
de recidiva local son altas. Objetivo: Analizar una serie de casos de hidatidosis vertebral y evaluar la distribucion, el cuadro clinico,
el tratamiento y las complicaciones. Materiales y Métodos: Estudio multicéntrico de pacientes con hidatidosis vertebral y un se-
guimiento minimo de un afo. Se registraron las caracteristicas de las lesiones quisticas, el tipo de cirugia y los resultados posope-
ratorios. Resultados: Se incluy6 a 7 pacientes (edad promedio 40.17 afios) con un seguimiento medio de 13 afos. La ubicacion
extendida desde la columna lumbar hasta el sacro fue la mas frecuente. El tratamiento con reseccion quirurgica, fijacion y alben-
dazol mejoré el cuadro doloroso y neuroldgico. La complicacién mas frecuente fue la recidiva. Conclusiones: Las localizaciones
lumbosacra y sacra fueron las mas frecuentes, y la localizacién extravertebral mas comun fue en el higado. El dolor respondié bien
al tratamiento que consistié en reseccioén quirdrgica y un agente antiparasitario. La recidiva local es la complicacién mas frecuente.
Palabras clave: Hidatidosis; columna; antiparasitario; recidiva; complicaciones.

Nivel de Evidencia: Il

INTRODUCTION

Hydatid disease is a rare condition with slow progression that may lead to neurological complications.'? It is
a manifestation of the tropical disease caused by the parasite Echinococcus granulosus. According to the World
Health Organization, it is one of the most neglected and geographically widespread parasitic diseases.’ It is more
prevalent in warm regions, such as South America, Mediterranean countries, the Middle East, New Zealand, cen-
tral and southern Russia, Australia, China, North Africa, and East Africa.* Humans inadvertently become interme-
diate hosts through contact with or ingestion of water and food contaminated by domestic dogs.’
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Hydatid cysts are primarily located in the liver and lungs (90 to 99.5 percent). Skeletal involvement is very
rare (0.5 to 4 percent),’ with spinal involvement being the most frequent skeletal manifestation (50 percent). Of
these cases, 49.9 percent involve the thoracic spine, followed by the lumbar region (21.2 percent).>’” The disease
progresses slowly and may remain inactive for prolonged periods.® It has been demonstrated that cysts can grow
between 1 and 5 cm per year.® Diagnosis is based on imaging studies combined with serological tests (arc 5).°

The objective of this study was to evaluate a series of cases of vertebral hydatid disease in order to analyze ver-
tebral and extravertebral distribution, neurological involvement, administered treatment, and complications.

MATERIALS AND METHODS

A multicenter study was conducted in patients with vertebral hydatid disease with a minimum follow up of one
year. Demographic data, vertebral and extravertebral location, preoperative and postoperative symptoms, neurolog-
ical status according to the Frankel scale, type of surgery performed, and postoperative outcomes were recorded.

RESULTS

Five men and two women were evaluated. The mean age at the time of treatment was 44.71 years (range 20 to
64), with a mean follow up of 13 years (range 4 to 22).

In six patients, the disease involved multiple vertebral levels. The lumbosacral and sacral regions were the most
frequently affected sites (four cases). The liver was the most common extravertebral location (Table).

Table. Vertebral distribution of hydatid cysts.

Affected vertebral sector Extravertebral lesion

1 Thoracolumbar Liver
2 Lumbosacral Liver
3 Lumbosacral and sacral Liver
4 Thoracic Liver
5 Lumbar, lumbosacral, and sacral Pelvis
6 Sacrum Liver, pelvis
7 Lumbar, lumbosacral, and sacrum Liver

The mean axial spinal pain score was 8.29 before treatment and decreased to 2.14 at the end of follow up. Radic-
ular pain to the lower limb decreased from a mean value of 7.25 at baseline to 0.75 at the final evaluation (Figure
1).

One patient improved from Frankel grade D to E, another from grade C to D, and the remaining patients had no
neurological deficit.

All patients received antiparasitic treatment with albendazole under infectious disease supervision, along with
surgical excision of the cystic vesicles. Two intraoperative cyst rupture events were recorded. Five patients required
additional spinal fixation with osteosynthesis material due to more severe bone involvement (Figure 2). Two pa-
tients experienced recurrence without cyst rupture during the primary surgery. One of them required two additional
surgical procedures, and the other required one.

One patient developed a surgical site infection. Two patients presented new spinal foci, and one developed ex-
travertebral involvement.
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Figure 1. Pain intensity at the beginning and at the end of the evaluation. A. Axial spinal pain. B. Radiating pain.

Figure 2. 37-year-old woman presenting with back pain and paraparesis. A. Computed tomography of the
thoracic spine, sagittal and axial sections. B. Magnetic resonance imaging of the thoracic spine, sagittal section in
T2 and STIR sequences and axial section in T1 sequence. C. Postoperative spinogram. D. Computed tomography
of the thoracic region, sagittal and axial sections at two years of follow up.
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DISCUSSION

Vertebral hydatid disease is a rare condition with slow progression that may lead to neurological complications.'*

Currently, there is no expert consensus regarding the management of bone hydatid disease. Radical surgery has
been proposed as a curative option,”” but complete removal of spinal cysts is difficult to achieve, in addition to the
potential complications related to the proximity of neural structures.’

Pharmacological treatment includes albendazole, with a recommended dose of 10 to 15 mg/kg/day for at least
six continuous months, which improves prognosis and reduces the recurrence rate.*’

Local recurrence is the most frequent postoperative complication. The main predisposing factor is cyst rupture
during surgery. To reduce this risk, irrigation with hypertonic saline solution has been recommended.>’

The review article by Cinalli et al.” included 99 patients with vertebral hydatid disease. Of these, 68.7% had
thoracic involvement, 25% lumbar involvement, 2% cervicothoracic involvement, 2% sacral involvement, 1%
thoracolumbar involvement, and 1% cervical involvement. Seventy six patients required between one and five sur-
gical procedures, and 76% experienced local recurrence. In the present series, the most frequent location was more
distal, involving the lumbosacral region. Two of seven cases presented local recurrence, which was not related to
vesicle rupture.

CONCLUSIONS

In this series, vertebral hydatid disease predominantly affected men. The most common locations were the lum-
bosacral and sacral regions, and the most frequent extravertebral location was the liver.

At presentation, the pain scale indicated severe axial and radicular pain. Both types of pain responded very well
to treatment. Neurological involvement was absent or minimal.

The usual treatment consisted of surgical resection with stabilization and administration of albendazole. Local
recurrence remains the most frequent complication.
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Endoscopic Surgery for Lumbar
Disc Disease:
Our Experience in 136 Cases

Santiago Yeregui, Maximo De Zavalia, Mariano Ziraldo, Felipe Lanari Zubaiur, Pablo Barbieri, Ariel Chavez, Enrique Gobbi
Spine Unit, Orthopedics and Traumatology Service, Hospital Universitario CEMIC, Autonomous City of Buenos Aires, Argentina

ABSTRACT

Introduction: Endoscopic spine surgery has grown exponentially worldwide in recent years and is mainly used for the treatment
of disc herniation and spinal stenosis. Few studies addressing this technique have been published in our country; therefore, we
considered it relevant to report our experience. Materials and Methods: A retrospective evaluation was conducted of patients
who underwent endoscopic discectomy between December 2022 and December 2024, with a minimum follow-up of four months.
The following variables were analyzed: sex, age, affected level and side, surgical approach, pre- and postoperative Visual Analog
Scale (VAS) scores, presence or absence of neurological deficit, use of a surgical drill, operative time, complications, and disc
recurrence. Results: A total of 136 patients were evaluated (mean age: 47 years), with a mean follow-up of 11.8 months. Radicu-
lar and lumbar VAS scores showed significant improvement at 30 days after surgery (p < 0.001). Seven cases of disc recurrence
were recorded, along with one dural tear, two transient neurological deficits, and one postoperative hematoma. Conclusions:
Endoscopic discectomy is a safe technique that achieves clinical outcomes comparable to those of traditional surgical approach-
es, with less tissue aggression and a low complication rate. Our results are consistent with those reported in the literature.
Keywords: Endoscopy; disc herniation; discectomy.

Level of Evidence: IV

Cirugia endoscoépica para la enfermedad discal de la columna lumbar. Nuestra experiencia en 136 casos

RESUMEN

Introduccién: La cirugia endoscépica de columna ha crecido exponencialmente durante los Ultimos afos, en el mundo, y se
emplea principalmente para el tratamiento de hernias de disco y estenosis. Se han publicado pocos estudios sobre esta técnica
en nuestro pais, por lo que consideramos interesante comunicar nuestra experiencia. Materiales y Métodos: Se evalu6 retros-
pectivamente a pacientes sometidos a una discectomia endoscépica entre diciembre de 2022 y diciembre de 2024, y con un
seguimiento minimo de 4 meses. Se analizaron las siguientes variables: sexo, edad, nivel y lado afectado, via de acceso, puntajes
pre y posoperatorios de la escala analégica visual, presencia o no de déficit neuroldgico, empleo de taladro quirdrgico, duracién
del procedimiento, complicaciones y recidiva discal. Resultados: Se evalu6 a 136 pacientes (edad promedio 47 afios) con un
seguimiento promedio de 11.8 meses. Los puntajes radicular y lumbar de la escala analégica visual mejoraron significativamente a
los 30 dias de la cirugia (p <0,001). Se registraron 7 recidivas discales, una rotura del saco dural, 2 déficits neurolégicos transito-
rios y un hematoma posoperatorio. Conclusiones: La discectomia endoscépica es una técnica segura, y logra resultados clinicos
similares a los de otras técnicas tradicionales, pero con un menor nivel de agresion y una baja tasa de complicaciones. Nuestros
resultados son similares a los reportados en otros estudios.

Palabras clave: Endoscopia; hernia; discectomia.
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INTRODUCTION

The history of percutaneous endoscopic spine surgery dates back to 1989, when Schreiber, Suezawa, and Leu!
added discoscopy to the percutaneous discectomy first described by Hijikata in 1975 and later popularized by
Kambin, who introduced the description of the safety triangle that bears his name for accessing the intervertebral
disc in 1986.” Subsequently, Mayer and Brock adopted this technique and were the first to compare endoscopic
discectomy with microdiscectomy in 1993. Overall results were similar; however, patients who underwent the
endoscopic procedure returned to work earlier. They also concluded that endoscopy was an appropriate pro-
cedure for patients with contained disc disease and small subligamentous disc herniations.’ In 1999, Yeung
popularized Kambin’s approach by describing a surgical technique in which discectomy begins inside the disc
and progresses outward in search of the herniation. This inside-out technique is associated with a higher risk
of recurrence due to indirect visualization and annular damage.* For this reason, in 2005, Ruetten et al. refined
the surgical technique and described the transforaminal and extraforaminal approach, which avoids entering the
disc and directly targets the herniated fragment, thereby reducing residual pathology and recurrence.’ Ruetten
et al. also described the interlaminar approach, which is currently one of the most widely used techniques in
endoscopic spine surgery.’

At present, endoscopic spine surgery is indicated for a wide range of spinal disorders, including intervertebral
disc herniation, whether central, paracentral, foraminal, extraforaminal, or migrated, spinal stenosis, infectious
spondylodiscitis such as pyogenic or epidural abscess, and revision surgeries such as recurrent disc herniation,
interbody cage displacement, or bone cement leakage into the spinal canal.’”

These indications are gradually expanding to include more complex procedures, such as interbody fusion and
the treatment of spinal tumors.’

A large number of international studies have been published analyzing and reporting outcomes in patients under-
going endoscopic spine surgery, particularly for disc pathology. Many of these studies include comparisons with
traditional surgical techniques. In Argentina, however, reports on this technique remain scarce.

The aim of this study was to analyze the outcomes achieved by our surgical team in patients who underwent
endoscopic discectomy over a period exceeding two years.

MATERIALS AND METHODS

A descriptive and observational study was conducted with retrospective analysis of 136 patients who underwent
endoscopic spine surgery between December 2022 and December 2024. All procedures were performed by the
same surgical team at five surgical centers in the Autonomous City of Buenos Aires, Argentina.

Inclusion criteria were patients with no prior history of spine surgery who underwent lumbar endoscopic discec-
tomy and had a minimum follow-up of four months. Exclusion criteria included patients with a history of spine
surgery or those who underwent endoscopic procedures for other conditions, such as spondylodiscitis, recurrent
disc herniation, or spinal stenosis.

Three transforaminal endoscopes were used: Elliquence® (Boca Raton, FL, USA), Joimax® (Irvine, CA, USA),
and Hanover® (Whippany, NJ, USA), as well as an iLESSYS PRO® interlaminar endoscope (Joimax, Irvine, CA,
USA). The selection of the endoscope was based solely on insurance coverage and availability, as all systems have
similar technical characteristics. When bone resection was required to access the disc herniation, a Primado2®
surgical drill (NSK, Shinagawa-ku, Tokyo, Japan) with a head compatible with the aforementioned endoscopes
was used.

The following variables were recorded: sex, age, affected level and side, preoperative and postoperative visual
analog scale scores, presence or absence of neurological deficit, surgical approach, use of a surgical drill, duration
of the procedure, complications, and disc recurrence.

Surgical Technique
Transforaminal Endoscopic Discectomy

Under general anesthesia, the patient is placed in the prone position, reducing lumbar lordosis to increase the
cephalocaudal diameter of the foramen to be addressed. A posterolateral or lateral approach is selected according
to the surgical objective. The height of the iliac crests and the position of the kidneys are considered as relevant
anatomical landmarks. Using fluoroscopy, a strict anteroposterior view of the target level is obtained, ensuring
that both endplates are parallel, the pedicles are equidistant, and the spinous process is centered. The midline is
marked, as well as a lateral projection line over the disc with a 30-degree cephalocaudal angulation. A lateral fluo-
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roscopic view is then obtained, and the entry point is marked, which may be located between the tip of the spinous
process and the inferior articular facet. An 18-gauge spinal needle is introduced under anteroposterior fluoroscopic
guidance and advanced to the pedicular midline, where resistance is typically felt, indicating disc entry. Position
is confirmed with a lateral view. A guidewire is then inserted, followed by sequential dilators, placement of the
working cannula, and insertion of the endoscope. The extruded disc fragment is identified and removed according
to its location (Figure 1).

Figure 1. A. Marking of the midline and the lateral projection line on the disc at a 30° angle in the cephalocaudal direction.
B and C. Anteroposterior and lateral fluoroscopic views showing the correct position of the guide pin.

Extraforaminal Endoscopic Discectomy

Under general anesthesia, the patient is placed in the prone position. Unlike the transforaminal technique, a pos-
terolateral approach is used and planned based on preoperative imaging (Figure 2), as extraforaminal disc hernia-
tions do not require a highly lateral entry point. This technique is technically challenging at the L5 S1 level due to
interference from the iliac crests, making it more suitable for levels L4 L5 and above.

Figure 2. Preoperative planning of the extraforaminal approach on magnetic resonance imaging (sagittal and axial views).
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A strict anteroposterior fluoroscopic view is obtained to visualize endplates parallel to the target disc. The
midline is marked, followed by lateral marking according to the preoperative plan. The dilator is inserted and the
endoscope is advanced. Fluoroscopic confirmation of correct positioning is performed. When planning is accurate,
the extraforaminal disc herniation is usually the first structure visualized (Figure 3).

Figure 3. A. Marking of the midline and subsequent lateral marking according to preoperative planning.
B and C. Anteroposterior and lateral fluoroscopic control to verify the correct position of the dilator.

Interlaminar Endoscopic Discectomy

Under general anesthesia, the patient is placed in the prone position. Using direct anteroposterior fluoroscopic
guidance, the interlaminar window to be addressed is identified. A skin and fascial incision is performed, and the
dilator is advanced. A lateral fluoroscopic view is obtained to confirm the working trajectory and to ensure ad-
equate depth beyond the fascia. This step is particularly important in obese patients. The endoscope is inserted and
the ligamentum flavum is identified. The ligament is opened in a medial to lateral direction until the epidural space
is reached and neural structures are visualized. The nerve root is then gently mobilized medially, and the working
cannula is advanced to allow disc fragment removal (Figure 4).

2w T

Figure 4. A and B. Anteroposterior and lateral fluoroscopic control confirming the correct position of the dilator.
C. Endoscopic view of the exiting nerve root and the dural sac.
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L5-S1 Transfacet Endoscopic Discectomy

Under general anesthesia, the patient is placed in the prone position. Using direct anteroposterior fluoroscopy,
the tip of the superior articular facet of S1 is identified and marked with a 16-gauge needle. An 8§ mm skin inci-
sion is made and the lumbar fascia is opened. The working cannula and endoscope are advanced together. Lateral
drilling of the inferior vertebral facet is performed using a diamond burr. As space is progressively created in the
medial and ventral directions, the cannula is advanced. Once the anterior cortical bone of the facet is identified,
it is resected using a 3 mm Kerrison rongeur. Fluoroscopic confirmation of the correct working direction is then
performed (Figures 5-7).

Figure 5. A. Fluoroscopic control to identify the left superior articular facet of S1 using a 16 G needle.
B and C. Anteroposterior and lateral fluoroscopic views showing the correct working trajectory.

Figure 6. A. Lateral identification of the superior articular facet of S1. B. Drilling of the facet from lateral to medial and in a
ventral direction. C. Visualization of the extruded disc fragment. D. Excision of the disc fragment. E. Free L5 nerve root.
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Figure 7. A and B. Postoperative computed tomography scan. Green arrows indicate the trajectory of the
surgical drill through the facet.

Neuromonitoring
Seventy-two percent of the patients underwent intraoperative neuromonitoring, including motor and somatosen-
sory evoked potentials of the lower limbs, as well as free-run and stimulated electromyography.

Rehabilitation

All patients were encouraged to begin standing and ambulation with the assistance of a physical therapist upon
recovery from general anesthesia, which occurred between 90 and 180 minutes after surgery. Rehabilitation was
delayed in patients who underwent surgery during evening or nighttime hours.

RESULTS

A total of 154 endoscopic spine surgeries were performed between December 2022 and December 2024. Eighteen
patients were excluded for the following reasons: recurrent disc herniation in six cases, spondylodiscitis in two cases,
lumbar spinal stenosis in six cases, loss to follow-up in three cases, and one patient in whom the endoscopic procedure
was initiated but conversion to conventional discectomy was required due to technical difficulty with the approach.
This last patient had a disc herniation initially treated endoscopically but required intraoperative conversion (Figure 8).

TOTAL PATIENTS
(n=154)
EXCLUDED CASES (n = 18)

- 6 disc recurrences
> - 2 spondylodiscitis

- 6 stenosis
- 3 lost to follow-up

- 1 conversion
INCLUDED PATIENTS

N2 (n = 136) J
MEN WOMEN
(n =75, 55.1%) (n = 61, 44.9%)

Figure 8. Flowchart of the study sample.
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The final sample consisted of 136 patients who underwent surgery for lumbar disc herniation, all with a single
affected level. Seventy-five patients (55.1%) were male and 61 (44.9%) were female. The mean age was 47.2 years,
with a range from 18 to 83 years. The mean follow-up period was 11.8 months, ranging from 4 to 25 months. The
left side was more frequently affected in 71 cases (52.2%), and the most commonly involved level was LS S1in 71
cases (52.2%), followed by L4 L5 in 42 cases (30.8%). Before surgery, 78.6% of patients presented with isolated
radiculopathy, while the remaining 29 patients (21.4%) also exhibited some degree of motor deficit.

Although all four previously described surgical approaches were used, the interlaminar approach was the most
frequently employed, accounting for 114 cases (83.2%), followed by the transforaminal approach in 10 cases
(7.3%) (Figure 9). The mean operative time was 64 minutes, with a range from 15 to 195 minutes. When opera-
tive time was analyzed according to the surgical approach, extraforaminal discectomy was the fastest, with a mean
duration of 47 minutes, whereas the transfacet approach had the longest mean operative time at 71 minutes.

Transfacet Transforaminal
2.9% 7.3%
Extraforaminal
6.6%
Interlaminar ——
83.2%

Figure 9. Distribution of surgical approaches performed.

In most patients (41.9%), the Elliquence® transforaminal endoscope was used. In 37% of cases, the use of a
surgical drill was required. Patients ambulated at a mean of 3 hours after surgery, with a range from 1 to 5 hours.
Hospital discharge occurred at a mean of 9 hours after completion of the procedure, ranging from 5 to 36 hours.

Regarding functional outcomes, the mean radicular visual analog scale score decreased from 8.5 preoperatively
to 1.7 at 30 days (p < 0.001), to 0.7 at 3 months (p < 0.001), and to 0.2 at 6 months (p <0.001). The 6-month evalua-
tion included 97 patients with at least 6 months of follow-up. The mean lumbar visual analog scale score decreased
from 1.6 preoperatively to 1.3 at 30 days (p < 0.004), to 0.9 at 3 months (p < 0.001), and to 0.5 at 6 months (p <
0.001), also evaluated in 97 patients with sufficient follow-up.

Four complications were recorded, representing 2.9% of the sample, including both intraoperative and postop-
erative events. One patient with an L4 L5 disc herniation treated via the interlaminar approach sustained a dural sac
injury smaller than 2 mm. The tear was not repaired, and the patient had a favorable outcome without additional
treatment. Two patients developed transient quadriceps paresis graded 3 out of 5 in the immediate postoperative
period. Both had undergone a transforaminal approach, and the deficit was interpreted as neuropraxia caused by
endoscope positioning and pressure on the nerve root. Both patients fully recovered muscle strength within 60 days
following surgery, with rehabilitation and pregabalin at a dose of 75 mg per day. One patient presented with per-
sistent pain and progressive loss of strength in the immediate postoperative period. Magnetic resonance imaging
revealed a hematoma in the surgical field, which was drained endoscopically 36 hours after the initial procedure.
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The patient showed good clinical evolution and fully recovered muscle strength within 48 hours. No surgical site
infections were recorded.

Seven cases of disc recurrence were diagnosed, representing 5.1% of the sample. Recurrence occurred at a mean
of 86 days after surgery, with a range from 3 to 240 days. In all recurrence cases, the initial approach had been
interlaminar. One patient was treated with conventional surgery, while the remaining six underwent repeat endo-
scopic surgery. All patients had favorable outcomes (Table).

Table. Details of the seven disc recurrences.

I T [ ey ey ey, ey ey
Sex M F M F F F M

Age (years) 44 37 60 44 42 22 49
Level L4-LS5 L5-S1 L4-L5 L5-S1 L4-L5 L5-S1 L5-S1
Approach Interlaminar Interlaminar ~ Interlaminar  Interlaminar  Interlaminar  Interlaminar ~ Interlaminar
Surgical drill No No Yes No Yes No No
Time to 240 30 60 60 180 90 30
recurrence

(days)

Endoscope Ellicuence®  Ellicuence®  Hanover® Hanover® Joimax® Joimax® Hanover®
system

Management  Endoscopic Open Endoscopic ~ Endoscopic ~ Endoscopic  Endoscopic ~ Endoscopic

F = female; M = male.

DISCUSSION

Endoscopic spine surgery is a minimally invasive procedure that represents the cutting edge of spinal surgery and
is gradually gaining acceptance among spine surgeons.®® This percutaneous technique is currently well established
for decompression procedures. However, its use in other types of surgery, such as spinal fusion, tumor surgery,
or deformity correction, remains under discussion. It has been demonstrated that this technique achieves clinical
outcomes comparable to those of other minimally invasive and open techniques, as measured by the visual analog
scale and the Oswestry Disability Index, while offering advantages such as reduced intraoperative blood loss,
shorter operative time, and consequently, a lower complication rate.”®'*!" In our study, although no direct com-
parison with other surgical techniques was performed, we observed not only a significant improvement in clinical
scores but also early ambulation and rapid hospital discharge. Regarding discharge timing, it is important to note
that this varied depending on the time of surgery. Patients operated on in the morning were discharged earlier,
whereas those operated on in the afternoon or evening were usually discharged the following day.

Although endoscopic discectomy is considered a safe technique, it is not free of complications. Disc recur-
rence is undoubtedly the most frequent complication and has been reported to range from 4% to 12% in different
studies.”'>'* Ren et al.'" retrospectively evaluated 1159 patients who underwent endoscopic discectomy for disc
herniation, with a mean follow-up of 38 months, and reported a disc recurrence rate of 11.2%, occurring on aver-
age 10 months after surgery. High body mass index, disc protrusions compared to extrusions, and Modic-type
changes were identified as risk factors for recurrence. In contrast, a recent systematic review by Compagnone
et al."” reported substantially lower recurrence rates, specifically 3.5% for the interlaminar approach and 3% for
the transforaminal approach. In our series, the disc recurrence rate was 5.1%. When analyzing the seven patients
who experienced recurrence, all shared certain characteristics, including preserved disc height and posterolateral
herniations. Although this rate is relatively low compared with that reported in much of the international literature,
it may increase with longer follow-up. Other complications described in the literature include dural sac injury,
reported in 4% to 10% of cases, and nerve injury, reported in less than 3%.7'>'* Although both complications
occurred in our series, the overall complication rate was low at 2.9%, and all affected patients recovered without
permanent sequelae.
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In Argentina, reports on endoscopic spine surgery are extremely scarce. The first was published by Dr. Antoni in
1994, describing interlaminar arthroscopic discectomy in 14 patients, with favorable outcomes.'® In 2017, Van Is-
seldyk et al.'” reported results in 42 patients, showing a significant decrease in the Oswestry Disability Index, with
three reoperations due to persistent symptoms. In 2019, Frucella and Maldonado'® evaluated 60 patients undergo-
ing 77 endoscopic discectomies and reported significant improvement in functional scores, a 3.3% reoperation rate
due to persistent symptoms in the immediate postoperative period, an 11.6% rate of persistent pain in the medium
term, and one case of radicular deficit.

An important difference between our study and the aforementioned national series, as well as many international
reports, is the predominant use of the interlaminar approach over the transforaminal approach. This choice was
based exclusively on the surgical team’s familiarity and comfort with this technique.

The main strength of this study is the large number of patients included, representing the largest national series
published to date. However, several limitations must be acknowledged, including the retrospective design, the use
of four different surgical approaches, and a minimum follow-up period of 4 months, which may be insufficient to
fully assess long-term recurrence rates and could potentially influence the results.

CONCLUSIONS

Endoscopic discectomy is a safe surgical technique that achieves clinical outcomes comparable to those of tra-
ditional techniques, while offering the advantages of lower surgical invasiveness and a low complication rate. The
results of our series are consistent with those reported in the existing literature.
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Factors Associated with Recurrence
of Vertebral Fractures after Vertebroplasty
in Older Adults

Hugo J. Kurtz Goritz, Leonardo F. Benolol, Juan Jesus Mazzeo, Cristian A. Angeramo, Eduardo P. Eyheremendy
Orthopedics and Traumatology Service, Hospital Alemdn, Autonomous City of Buenos Aires, Argentina

ABSTRACT

Introduction: Osteoporotic vertebral fractures are a common cause of morbidity in older adults. Identifying risk factors for refrac-
ture is crucial to prevent complications. Objective: To evaluate clinical and imaging variables associated with vertebral refracture
after vertebroplasty. Materials and Methods: An observational study was conducted including a consecutive series of patients
who underwent vertebral cementation between 2017 and 2024. The cohort was divided into two groups according to the presence
(refracture group, RG) or absence (non-refracture group, NRG) of refracture within two years, defined as a new fracture in either
of the two vertebrae adjacent above or below the treated level. Clinical, surgical, and imaging variables were compared. Bone
density was assessed using the mean Hounsfield units (HU) of the adjacent vertebrae. Results: A total of 118 patients were
included (RG: 80; NRG: 38). No significant differences were observed in age, sex, or comorbidities between groups. A history of
osteoporotic fracture was more frequent in the RG (42.67% vs. 21.62%, p = 0.03). The number of fractured vertebrae was higher
in the RG (2 vs. 1, p = 0.005). Bone density below the treated vertebra was significantly lower in the RG (70 HU vs. 95.69 HU, p =
0.001). In multivariate analysis, lower bone density was the only independent predictor of refracture (OR 0.98; 95%CI 0.96—0.99).
The median refracture-free interval was 12 months. Conclusion: Lower bone density in the vertebrae adjacent below the treated
level is associated with a higher risk of vertebral refracture.

Keywords: Osteoporosis; vertebral fractures; Hounsfield units; vertebroplasty; bone density; kyphoplasty.

Level of Evidence: IlI

Factores asociados a la recurrencia de las fracturas vertebrales tras una vertebroplastia en el adulto mayor

RESUMEN

Introduccion: Las fracturas vertebrales osteopordéticas constituyen una causa frecuente de morbilidad en adultos mayores. Iden-
tificar factores de riesgo de refractura resulta crucial para prevenir complicaciones. Objetivo: Evaluar variables clinicas e ima-
genoldgicas asociadas con la refractura vertebral. Materiales y Métodos: Estudio observacional de una serie consecutiva de
pacientes sometidos a cementacion entre 2017 y 2024. La cohorte se dividié en 2 grupos: con refractura (CF) y sin refractura (SF)
dentro de los 2 afos, definida como nueva fractura en las 2 vértebras adyacentes por encima o por debajo del nivel tratado. Se
compararon variables clinicas, quirdrgicas e imagenoldgicas. La densidad 6sea se midié usando el promedio de unidades Houns-
field (UH) en las vértebras adyacentes. Resultados: Se incluyé a 118 pacientes (CF 80, SF 38). No se observaron diferencias
significativas en la edad, el sexo ni las comorbilidades. El antecedente de fractura osteoporética fue méas frecuente en el grupo
CF (42,67% vs. 21,62%, p = 0,03). El nimero de vértebras fracturadas fue mayor en el grupo CF (2 vs. 1, p = 0,005). La densidad
dsea debajo de la vértebra tratada fue significativamente menor en el grupo CF (70 UH vs. 95,69 UH, p = 0,001). En el analisis
multivariado, la densidad ésea inferior fue el Unico factor predictivo independiente (OR 0,98; IC95% 0,96-0,99). La mediana de
tiempo sin refractura fue de 12 meses. Conclusién: Una menor densidad 6sea en las vértebras adyacentes inferiores al nivel
tratado se asocia con un mayor riesgo de refractura.

Palabras clave: Osteoporosis; fracturas vertebrales; unidad Hounsfield; vertebroplastia; densidad ésea; cifoplastia.

Nivel de Evidencia: |1l
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INTRODUCTION

Osteoporotic vertebral fractures are common in older adults and are associated with pain, loss of function, and an
increased risk of subsequent compression fractures. Vertebroplasty is a widely used technique to relieve pain and
stabilize these fractures; however, refractures represent a relevant complication and have an impact on morbidity,
mortality, and length of hospital stay.'

The risk of refracture has been attributed to several factors, including age, sex, bone density, and clinical history.?
Bone density can be assessed using traditional methods such as dual-energy X-ray absorptiometry; however, recent
studies have proposed the use of Hounsfield units (HU), obtained from computed tomography (CT) scans, as a
useful tool for estimating local vertebral bone density.?

The aim of this study was to identify clinical, surgical, and imaging-related factors associated with vertebral
refracture after vertebroplasty, with special emphasis on the analysis of bone density measured in HU in the ver-
tebrae adjacent to the treated level.

MATERIALS AND METHODS

A retrospective observational study was conducted including patients who underwent vertebroplasty or kyphop-
lasty for an osteoporotic vertebral fracture between January 2017 and February 2024 at our hospital. Patients aged
50 years or older were included if they presented with low back pain associated with a vertebral fracture resulting
from low-energy trauma, had evidence of a recent fracture on computed tomography, were initially treated with
vertebroplasty or kyphoplasty, had complete imaging studies (computed tomography and magnetic resonance im-
aging), and had a minimum clinical follow-up of 12 months.

Patients with fractures caused by high-energy trauma, initial treatment with instrumented fixation, previous
spinal surgery, burst fractures, neurological deficits, pathological fractures (tumoral or infectious), incomplete
imaging studies, or loss to clinical follow-up were excluded.

Demographic and clinical variables were obtained from electronic medical records. The following data were
recorded: age, body mass index, history of diabetes, smoking status, chronic corticosteroid use, bisphosphonate
therapy, and history of vertebral fractures. Surgical parameters were also documented, including the location and
number of fractured vertebrae, type of procedure performed (vertebroplasty or kyphoplasty), volume of cement
injected, cement distribution pattern, presence of cement leakage (including intradiscal leakage), occurrence of
refracture, and time elapsed until refracture.

All patients underwent a preoperative CT scan of the thoracic or lumbar spine using a 320-detector CT scanner
(Toshiba Aquilion One). Trabecular bone density was assessed in HU using the PACS system. For each patient,
two vertebrae above and two below the fractured level were selected. In each vertebra, an axial slice at the mid-ver-
tebral body level was identified and correlated with the sagittal view. An oval region of interest (ROI) centered
on the cancellous bone was placed, and the system automatically calculated the trabecular attenuation value. For
analysis, the mean HU value of the two upper adjacent vertebrae and the mean HU value of the two lower adjacent
vertebrae were used.

Percutaneous vertebroplasty was performed under general anesthesia and sterile conditions in the catheterization
laboratory (Azurion 3 M12, Philips). With the patient in the prone position, the affected vertebra was accessed
via a unilateral or bilateral transpedicular approach, depending on the case, under fluoroscopic guidance using an-
teroposterior and lateral views. Polymethyl methacrylate cement was injected slowly using a mechanical delivery
system. At the end of the procedure, patients remained under observation for 4 hours and were discharged on the
same day if no complications occurred.

Statistical Analysis

Categorical variables were analyzed using the 2 test, and continuous variables using Student’s #-test. Variables
that were statistically significant in the bivariate analysis were included in a multivariable logistic regression mod-
el to identify independent risk factors for refracture. Receiver operating characteristic (ROC) curve analysis was
performed to assess the discriminatory ability of diagnostic variables and predictive models and to determine the
optimal cutoff point for the mean HU value below the fractured vertebra, with the aim of facilitating its clinical
application. Time free from refracture was estimated using Kaplan—Meier survival curves. A p value <0.05 was
considered statistically significant.
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RESULTS

The analysis included 476 patients, of whom 118 met the inclusion criteria. Eighty patients sustained refractures
(RG), while 38 did not present new fractures (NRG). The proportion of women was similar between groups: 65
patients (81.25%) in the RG and 29 patients (78.38%) in the NRG (p = 0.72). Median age was 77 years (range
40-91) in the RG and 79 years (range 56-95) in the NRG (p = 0.44).

Regarding comorbidities, obesity was present in 3 patients (3.75%) in the RG and 3 patients (8.11%) in the
NRG (p = 0.32). Twenty-four patients (30%) in the RG and 9 patients (24.32%) in the NRG were smokers (p =
0.53). Cardiovascular comorbidities were reported in 27 patients (33.75%) in the RG and 10 patients (27.03%) in
the NRG (p = 0.47). Corticosteroid therapy was used by 9 patients (11.25%) in the RG and 2 patients (5.56%) in
the NRG (p = 0.33), while bisphosphonate therapy was reported in 18 patients (22.5%) and 4 patients (11.11%),
respectively (p = 0.15).

The number of fractured vertebrae was higher in RG patients (median 2, range 1-7) compared with NRG pa-
tients (median 1, range 1-4) (p = 0.005). Mean HU values above the fracture were significantly lower in the RG
(mean 69.52; range 10-230) than in the NRG (mean 88.96; range 24.5-189.5) (p = 0.01). Similarly, mean HU
values below the fracture were significantly lower in the RG (mean 70.00; range 14—135) compared with the NRG
(mean 95.69; range 37.5-191.5) (p = 0.001).

Intraoperatively, trabecular cement distribution was similar between groups: 17 patients (21.25%) in the RG and
9 patients (24.32%) in the NRG (p = 0.71). Cement leakage into the adjacent intervertebral disc was observed in
11 patients (13.75%) in the RG and 5 patients (13.51%) in the NRG (p = 0.97).

In the multivariable logistic regression analysis, the mean HU value below the fracture was identified as an inde-
pendent risk factor for refracture (odds ratio [OR] 0.98; 95% confidence interval [CI] 0.96-0.99). In contrast, the
mean HU value above the fracture was not significantly associated with refracture (OR 1.00; 95% CI 0.98-1.02).
A history of vertebral fracture (OR 1.59; 95% CI 0.59—4.28) and the number of fractured vertebrae (OR 1.47; 95%
CI 0.91-2.35) were also not identified as significant risk factors. ROC curve analysis identified an optimal cutoff
value of 87.75 HU for the mean HU value below the fracture, with a sensitivity of 75% and a specificity of 58.3%,
according to Youden’s index (Figure 1).
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Figure 1. ROC curve of the average Hounsfield unit (HU) value below the fracture for predicting vertebral refracture.
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Refracture-free survival, estimated using Kaplan—Meier curves, was 12 months (Figure 2).
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Figure 2. Time to refracture estimated using the Kaplan—Meier survival curve.

DISCUSSION

This study provides a comprehensive overview of vertebral refracture after vertebroplasty and the factors asso-
ciated with its occurrence, with particular emphasis on the role of previous fractures and bone density in adjacent
segments. Our main finding was that lower average bone density in the vertebrae located below the fractured
level, measured in Hounsfield units (HU), constituted an independent risk factor for refracture following verte-
broplasty.

An association between previous vertebral fractures and an increased incidence of new fractures in adjacent
segments has been widely reported.* An initial fracture may predispose patients to subsequent fractures due to
biomechanical alterations that modify load distribution along the spine, thereby increasing stress on neighboring
vertebrae, particularly in inferior segments. Melton’ previously demonstrated that vertebral fractures can weaken
the surrounding bone structure, favoring the development of additional fractures. In our cohort, patients with prior
fractures and a greater number of fractured vertebrae showed a higher refracture rate; however, these variables did
not retain statistical significance in the multivariable analysis.

En investigaciones previas, se ha sefialado que el uso prolongado de corticoides puede llevar a una reduccién
significativa en la densidad mineral dsea, incrementando el riesgo de fracturas. Aunque, en nuestro estudio, el
uso de corticoides no fue estadisticamente significativo como factor de riesgo para las refracturas, es importante
sefialar que los pacientes del grupo CF usaban el doble de corticoides que los del grupo SF (SF 5,56% vs. CF
11,25%). Esto sugiere que, aunque no hubo un impacto directo en los resultados, no se debe subestimar el efecto
acumulativo de los corticoides en la salud 6sea a largo plazo.

Our results also indicate that patients with a history of vertebral fractures exhibit lower bone density in adjacent
segments, which may reflect structural weakening and increased vulnerability to refracture. This observation is
consistent with the findings of Sornay-Rendu et al.,” who identified previous vertebral fractures as a strong pre-
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dictor of bone loss in neighboring vertebrae. Together, these findings reinforce the concept that prior fractures
contribute substantially to progressive deterioration of spinal bone health.

Identification of these risk factors is critical for optimizing clinical management. In this context, the cutoff value
of 87.75 HU in vertebrae located below the fracture level, derived from ROC curve analysis, demonstrated a sen-
sitivity of 75% and a specificity of 58%. This threshold may facilitate early identification of patients at increased
risk of refracture. A preventive strategy incorporating regular monitoring of patients with previous fractures and
application of this HU-based threshold could help reduce the incidence of new fractures. Additional interven-
tions—such as bisphosphonate therapy, promotion of physical activity, and fall-prevention education—remain es-
sential components of comprehensive osteoporosis management. This approach aligns with the 2019 World Health
Organization recommendations, which emphasize early intervention in high-risk populations.

Several limitations of this study should be acknowledged. Its retrospective design may introduce selection bias
and limits causal inference. Additionally, the study population was drawn from a single center, which may restrict
the generalizability of the findings. Finally, the relatively small sample size may have limited the statistical power
of certain analyses.

CONCLUSIONS

Patients with an average HU value below 87.75 in the vertebrae inferior to the fractured level are at increased
risk of refracture after vertebroplasty. This finding establishes a clinically useful threshold for identifying partic-
ularly vulnerable individuals. In such patients, closer follow-up and proactive prevention-oriented education are
recommended, as these strategies may improve quality of life and reduce morbidity associated with subsequent
fractures.

Prospective studies are warranted to determine whether targeted interventions—such as preventive cement aug-
mentation in this high-risk subgroup—could provide benefits beyond those achieved with conventional follow-up
alone.
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CLINICAL RESEARCH

Is Facet Tropism Associated with
Degenerative Disc Disease and the Laterality
of Disc Protrusions?

Damian Bendersky, Mauro Ormeiio Figueroa
Consultorio de Dolor, Autonomous City of Buenos Aires, Argentina

ABSTRACT

Objective: To evaluate whether an association exists between facet tropism (FT) and severe degenerative disc disease (DDD) at
the same spinal level, and whether there is a correlation between the side of lumbar disc protrusion and the side of the more sagit-
tally oriented facet joint at that level. Materials and Methods: Magnetic resonance imaging studies of 300 L4-L5 and L5-S1 levels
were analyzed. Bilateral facet orientation angles, the difference in facet inclination between both sides, and the degree of disc
degeneration were measured. In a subgroup of 93 L4-L5 and L5-S1 levels with disc protrusions, the correspondence between
protrusion laterality and the side of the more sagittal facet joint was assessed. Results: No statistically significant association was
found between FT and severe DDD (p = 0.0904). Likewise, no significant difference in facet inclination was observed between
levels with mild and severe DDD (p = 0.9207). In the subgroup with lumbar disc protrusions, no statistically significant association
was identified between the side of the protrusion and the side of the more sagittally oriented facet joint (p = 0.1500). Conclusions:
No statistically significant association was found between facet tropism and severe degenerative disc disease at the L4—-L5 and
L5-S1 levels, nor between the side of disc protrusion and the side of the more sagittally oriented facet joint at those levels.
Keywords: Intervertebral disc degeneration; intervertebral disc displacement; facet tropism; lumbar spine.

Level of Evidence: IlI

¢ Se asocia el tropismo facetario con la enfermedad degenerativa y la lateralidad de las protrusiones?

RESUMEN

Objetivos: Evaluar si existe una asociacion entre la presencia de tropismo facetario y la enfermedad degenerativa del disco seve-
ra en ese nivel, y si existe una correlacion entre el lado de la protrusién lumbar y el lado de la articulacion facetaria mas sagital en
ese mismo nivel estudiado. Materiales y Métodos: Se evaluaron las imagenes de resonancia magnética de 300 niveles L4-L5 y
L5-S1, midiendo los grados de inclinacién facetaria bilateralmente, la diferencia entre la inclinacién de las facetas de ambos lados
y el grado de degeneracion discal. En un subgrupo de 93 niveles L4-L5 y L5-S1 con protrusiones discales, se evalud si la latera-
lidad se correspondia con el lado en el que la faceta era mas sagital. Resultados: No se hallé una asociacion estadisticamente
significativa entre el tropismo facetario y la enfermedad degenerativa del disco severa (p = 0,0904). Lo mismo ocurrié al comparar
la diferencia de grados entre aquellos con enfermedad degenerativa del disco leve o severa (p = 0,9207). En el subgrupo con
protrusiones lumbares, no se encontré una asociacion estadisticamente significativa entre el lado de la protrusién y el lado de la
faceta mas sagital (p = 0,1500). Conclusiones: No hallé una asociacion estadisticamente significativa entre el tropismo facetario
y la enfermedad degenerativa del disco severa en los niveles L4-L5 y L5-S1, ni entre el lado de la protrusién y el lado de la faceta
mas sagital en esos mismos niveles.

Palabras clave: Degeneracion del disco intervertebral; desplazamiento del disco intervertebral; lumbar; tropismo facetario.

Nivel de Evidencia: Il
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INTRODUCTION

Facet joints assist the intervertebral disc in load bearing, and their degeneration is associated with degenerative
disc disease at the same spinal level, and vice versa, forming a functional complex of three joints per level. In
addition, facet joints protect the disc from excessive torsional stress and contribute to segmental stability during
flexion, extension, and rotation.'** Facet orientation is defined as the angle of the facet joint relative to the sagittal
plane and influences the degree of vertebral mobility and rotation along different axes.>*

Facet tropism is defined as the difference in facet joint inclination between the right and left sides."*** This
asymmetry may generate abnormal loading of the facet joints and the intervertebral disc, thereby increasing the
likelihood of disc damage. During lumbar spine flexion, the vertebra tends to rotate toward the side with the more
coronally oriented facet joint, producing an unbalanced force on the disc. Over time, this may lead to annulus
fibrosus damage on the more sagittally oriented side through a traction mechanism, thus predisposing to disc pro-
trusion on that side. This same mechanism may also contribute to the development of degenerative disc disease at
that level.!6#

The present study evaluated whether an association exists between the presence of facet tropism and severe de-
generative disc disease at the same level. Additionally, we assessed whether there is a correlation between the side
of lumbar disc protrusion and the side of the more sagittally oriented facet joint at that level.

In a previously published study that included a smaller number of analyzed levels, no statistically significant
association was found between the degree of facet orientation asymmetry and the severity of degenerative disc
disease. However, this analysis was secondary within that investigation.” In the present study, we evaluated a larger
number of spinal levels to confirm or refute those findings.

MATERIALS AND METHODS

Magnetic resonance imaging studies were evaluated using a Siemens Espree 1.5 Tesla high field scanner. A total
of 300 lumbar levels at L4 to L5 and L5 to S1 were analyzed in 150 patients, including 87 women and 63 men, with
an age range from 33 to 82 years. Bilateral facet joint inclination angles were measured, as illustrated in Figure 1,
along with the difference between facet inclinations on both sides and the degree of disc degeneration according to
the Pfirrmann classification® shown in Figure 2.

Based on disc degeneration severity, patients were divided into two groups. Mild degenerative disc disease
included Pfirrmann grades 1, 2, and 3, whereas severe degenerative disc disease included grades 4 and 5. Facet
tropism was considered present when there was a difference of 5 degrees or more between the inclination of the
facet joints on each side."'° Facet angles were measured on the mid axial slice of the corresponding disc, parallel
to the inferior endplate of the superior vertebral body.

= e
L= =

Figure 1. Measurement of facet orientation. The facet orientation angle was measured bilaterally relative to the sagittal plane
on axial magnetic resonance imaging slices.

m Rev Asoc Argent Ortop Traumatol 2026; 91 (1): 39-44 « ISSN 1852-7434 (online)



Facet tropism and disc degeneration

e -\ﬂ‘-—-\l:‘h‘

Figure 2. Pfirrmann classification of degenerative disc disease. Grade 1: homogeneous
disc structure with preserved disc height. Grade 2: heterogeneous disc signal, with or
without horizontal bands. Grade 3: gray disc with heterogeneous signal and unclear
distinction between the annulus fibrosus and nucleus pulposus. Grade 4: gray to black
disc with heterogeneous signal and decreased disc height. Grade 5: black, collapsed
disc.

The primary objective of the study was to evaluate whether facet tropism is associated with more severe disc
degeneration. To this end, levels were divided into two groups, with facet tropism and without facet tropism, and
their association with the two degenerative disc disease groups was analyzed. In addition, the magnitude of the
difference in facet inclination between sides was compared between the mild and severe degenerative disc disease
groups. Furthermore, in a subgroup of 93 levels at L4 to L5 and LS to S1 presenting with disc protrusions, we
evaluated whether protrusion laterality corresponded to the side with the more sagittally oriented facet joint. For
this analysis, disc protrusions were classified into two categories. One group included protrusions lateralized to-
ward the side of the more sagittal facet joint, and the other included protrusions located on the less sagittal side or
centrally and symmetrically distributed.

All analyses were performed per spinal level rather than per patient. All measurements were conducted exclu-
sively by the authors of the study. All magnetic resonance imaging studies had been requested for evaluation of
low back pain or lumbar radiculopathy.

Exclusion criteria included previous lumbar spine surgery, scoliosis, tumor, infection, or fracture in the lumbar
region, lumbosacral transitional vertebra, and lytic spondylolisthesis. Upper lumbar levels were not included, as
they have a different anatomical facet orientation, with a greater sagittal component, which could potentially affect
the results.
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Statistical Analysis
The Mann—Whitney test was used for quantitative variables, and Fisher’s exact test was used for categorical
variables. A p value <0.05 was considered statistically significant.

RESULTS

The results are shown in the Table. When evaluating the association between facet tropism and severe degener-
ative disc disease, no statistically significant association was found (p = 0.0904). Similarly, no statistically signifi-
cant difference was observed when comparing the degree of facet inclination difference between levels with mild
and severe degenerative disc disease (p = 0.9207). In the subgroup of patients with lumbar disc protrusions, no
statistically significant association was found between the side of the protrusion and the side of the most sagittally
oriented facet joint (p = 0.1500).

Table. Results.

57 45

With FT (n = 102)

0.0904"
Without FT (n = 198) 106 92
Difference in facet orientation 4.54 3.99 0.9207"
Subgroup of patients with lumbar protrusion
Towards the more Towards the less sagittal
sagittal side or central side
With FT (n =53) 17 36
0.1500
Without FT (n = 40) 15 25

FT = facet tropism; DDD = degenerative disc disease.
“Fisher’s exact test; **Mann-Whitney test.

DISCUSSION

It remains unclear whether facet tropism is a consequence of disc and facet degeneration leading to progressive
joint remodeling, or whether it represents a developmental condition that may, in turn, predispose to degenerative
disc disease and facet degeneration. It is also possible that both mechanisms coexist.>*!! The criteria used to define
facet tropism vary widely in the literature. Although in this study we defined facet tropism as an asymmetry of 5
degrees or more between the orientation of the facet joints on each side, other studies have used thresholds ranging
from 1 to 10 degrees, while some define facet tropism as a difference greater than one standard deviation.'>!*!!
These methodological differences may clearly influence the results reported across studies.

In contrast to studies reporting a significant correlation between facet tropism and degenerative disc disease,
our study did not demonstrate an association between facet tropism and severe degenerative disc disease. This
discrepancy may be partially explained by differences in how disc degeneration was classified. In the present study,
degenerative disc disease was divided into mild and severe categories based on Pfirrmann grades, whereas other
studies considered only the presence or absence of degeneration, or used different grading groupings.>®'>'5 Oz-
demir and Boyal1 found no statistically significant relationship between facet tropism and degenerative disc disease
at the L3 to L4, L4 to L5, and L5 to S1 levels."® Noren et al. also reported no association between the magnitude
of facet tropism and the presence of degenerative disc disease at the same lumbar levels.’ Vanharanta et al. found
no significant correlation between the presence of facet tropism and degenerative disc disease, nor between the
magnitude of the facet tropism angle and disc degeneration.'® These findings are consistent with those of our study.
Similarly, Boden et al. and Kong et al. reported no association between facet tropism and degenerative disc dis-
ease.'”!® In contrast, Gao et al. reported that facet tropism was associated with three degenerative conditions related
to disc disease: degenerative spondylolisthesis, degenerative scoliosis, and lumbar disc herniation.'* Karatas et al.
reported a significant association between facet tropism and degenerative disc disease at L5 to S1, while Pichaisak
et al. observed a similar association at L4 to L5.%"°
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Although no association was found in our study between the side of the most sagittally oriented facet joint and
the side of disc protrusion, the literature presents conflicting results on this issue. Ke et al. reported that disc her-
niations at L4 to L5 were more frequent on the more sagittal facet side in patients aged 18 to 35 years.? Similar to
our findings, Cassidy et al. found no association between the sagittal or coronal orientation of the facet joints and
the side of disc herniation at .4 to L5 and L5 to S1.'° Zhou et al. also failed to demonstrate such a correlation when
evaluating all lumbar levels.”? Degulmadi et al. reported an association between the more sagittal facet side and
disc herniation at L4 to LS5 and L5 to S1. They proposed that, during flexion and extension, the more coronal facet
resists angular motion, whereas the more sagittal facet does not, allowing excessive rotation that generates indirect
tension on the annulus fibrosus on the sagittal side, potentially leading to disc prolapse on that same side.'> Con-
versely, Tisot et al. reported a statistically significant correlation between the more coronally oriented facet joint
and the side of disc herniation. The authors suggested that lower resistance to shear forces on the coronal facet side
results in increased rotational stress (rwist) and progressive damage to the annulus fibrosus fibers on that side.'!

This study has several limitations. Although 300 levels were analyzed, the presence of disc protrusions was not
evaluated at all levels, which prevented analysis of the association between facet tropism and the development of
lumbar disc protrusions. As a result, the subgroup of levels with protrusions was smaller than it could have been.

In addition, the association between facet tropism and spinal instability was not evaluated, as only magnetic res-
onance imaging was analyzed. However, this relationship has been partially studied previously, and no statistically
significant association was reported.'

CONCLUSIONS

No statistically significant association was found between facet tropism and severe degenerative disc disease at
the L4 to LS and L5 to S1 levels. Likewise, no association was identified between the side of the disc protrusion
and the side of the most sagittally oriented facet joint at these same levels.
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Our Experience in the Management
of Dural Tears in Lumbar Spine Surgery

Maribel Omonte Rodriguez,” Fernando J. Gonzalez,”” Martin Acuna,” Eduard R. Nufez Ortega’
*Orthopedics and Traumatology Service, Hospital Municipal Central de San Isidro “Dr. Melchor A. Posse”, Buenos Aires, Argentina
“Spine Unit, Orthopedics and Traumatology Service, Hospital Nacional “Prof. Alejandro Posadas”, Buenos Aires, Argentina

ABSTRACT

Introduction: Incidental durotomy is a recognized complication in spine surgery. Its management usually includes suturing and,
occasionally, augmentation techniques; however, there is no consensus regarding the optimal treatment strategy. The aim of this
study was to present our institutional experience in the management of incidental durotomy using a standardized dural repair
protocol. Materials and Methods: A retrospective study was conducted including 1,040 patients who underwent posterior lum-
bosacral spine surgery for herniated or degenerative disc disease between 2000 and 2023. Procedures included discectomy,
decompression with or without arthrodesis and instrumentation, in both primary and revision surgeries. Thirty-seven patients with
incidental durotomy were identified and treated according to an institutional protocol, with a minimum follow-up of two years. Re-
sults: Thirty-seven of the 1,040 patients (mean age: 48 years) sustained a dural tear. All cases were diagnosed intraoperatively
and treated with 4-0 nylon sutures, with local fascia augmentation according to defect size; 11 patients required augmentation.
Three patients developed persistent cerebrospinal fluid leakage without associated symptoms, which was successfully managed
with bed rest, Trendelenburg positioning, and acetazolamide. Two patients developed surgical site infection and required debride-
ment and targeted antibiotic therapy. No recurrences were observed during follow-up. Conclusions: The institutional protocol for
the management of incidental durotomy proved effective in preventing complications, reducing morbidity, and lowering associated
healthcare costs. Its systematic application may contribute to standardizing the management of this complication in spine surgery.
Keywords: Durotomy; augmentation; fascia; tear.

Level of Evidence: IV

Nuestra experiencia con el tratamiento del desgarro dural en la cirugia de columna lumbar

RESUMEN

Introduccién: La durotomia incidental es una complicacién reconocida en la cirugia de columna, y su manejo incluye sutura y,
en ocasiones, técnicas de aumentacion; sin embargo, no existe consenso sobre el tratamiento ideal. El objetivo de este articulo
es presentar la experiencia institucional en el manejo de este cuadro mediante un protocolo estandarizado de reparacién dural.
Materiales y Métodos: Se realizé un estudio retrospectivo de 1040 pacientes operados mediante un abordaje posterior de colum-
na lumbosacra por enfermedad herniaria o degenerativa discal, entre 2000 y 2023. Los procedimientos incluyeron discectomia,
descompresion con o sin artrodesis e instrumentacion, tanto en cirugias primarias como de revision. Se identificé a 37 pacientes
con durotomia incidental, tratados segun un protocolo institucional y con un seguimiento minimo de 2 afnos. Resultados: Treinta
y siete de los 1040 pacientes (edad promedio 48 afios) tenian un desgarro dural. A todos se los diagnosticé durante la cirugia y
traté con sutura de nailon 4.0 y aumentacion con fascia local segun el tamafio del defecto; 11 pacientes requirieron esta técnica.
Tres tuvieron una filtracién persistente de liquido cefalorraquideo, sin sintomas, tratada exitosamente con reposo, posicién de
Trendelenburg y acetazolamida. Dos desarrollaron una infeccion en el sitio quirdrgico, y requirieron limpieza y antibioticoterapia
especifica. No se registraron recidivas durante el seguimiento. Conclusiones: El protocolo institucional de reparacion de las
durotomias incidentales demostrd ser efectivo, permitié prevenir complicaciones, disminuir la morbilidad y reducir los costos
asociados. Su aplicacion sistematica podria contribuir a estandarizar el manejo de esta complicacion en la cirugia de columna.
Palabras clave: Durotomia; aumentacion; fascia; desgarro.

Nivel de Evidencia: IV
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INTRODUCTION

Incidental durotomy is a well-recognized complication of lumbar spine surgery. In a review of 641 patients who
underwent lumbar spine surgery, Wang et al.' reported an incidental durotomy rate of 14%. Jones et al.” analyzed
450 patients who underwent lumbar spine surgery and reported a prevalence of incidental durotomy of 4%. Over-
all, reported prevalence rates range from 1% to 17%, depending on the series evaluated and the type of procedure
performed.>® Incidental durotomy is more frequent in revision procedures, in patients who have received radio-
therapy, or in those who have undergone epidural corticosteroid injections within the three months preceding sur-
gery.'”2 Although several studies have shown that long-term outcomes in patients who undergo dural tear repair
are favorable and even comparable to those of patients without dural tears, medicolegal complications may arise
and procedural costs may increase.'” In a review of malpractice litigation related to spine surgery, Goodkin and
Laska reported that 23 of 146 cases, corresponding to 16%, were associated with dural tears.

Several consequences or sequelae have been described, including pseudomeningocele formation, nerve root
inflammation associated with sciatica or paresis, postural headache, and, when a persistent dural tear with cere-
brospinal fluid fistula is present, meningitis, arachnoiditis, delayed wound healing, or surgical site infection.>*!*16

The objective of this article is to present the management of dural tears using a standardized treatment protocol
implemented at our institution.

MATERIALS AND METHODS

A retrospective case series study was conducted following a repair protocol consisting of primary suture rein-
forced with lumbar fascia augmentation in patients with durotomy during lumbar spine surgery.

The study period extended from January 2000 to December 2023. A total of 1,040 patients who underwent
surgery for disc disease of the lumbosacral spine were reviewed. Inclusion criteria comprised posterior approach
procedures, including discectomy and decompression with or without arthrodesis and with or without instrumen-
tation. Both primary and revision surgeries for lumbar degenerative disease were included, provided that all pro-
cedures were performed by the same surgical team. Patients who underwent thoracic spine surgery, those operated
on through approaches other than posterior, and patients referred from other institutions with cerebrospinal fluid
fistula were excluded.

All dural tears were identified intraoperatively and managed using the repair technique described below.

Repair Technique

All dural tears were repaired using 4.0 nylon with a continuous suture. Depending on tear length, greater than
10 mm, and the quality of the dura mater, repair was reinforced with augmentation using lumbar fascia harvested
from the same patient at the surgical site, in 11 cases. Repair was performed with the patient in the Trendelenburg
position and was assessed using the Valsalva maneuver after returning the patient to the neutral position. The fascia
was closed with Vicryl® 0, the subcutaneous tissue with Vicryl® 2.0, and the skin with 3.0 nylon. No drains were
used. Antibiotics were administered for 48 hours, and thromboembolism prophylaxis was maintained until patient
ambulation.

Bed rest ranged from 5 to 7 days, depending on the repaired lesion and local wound conditions. Sitting was ini-
tiated on postoperative day 5, and standing on postoperative day 6 or 7.

Treatment Protocol

If an incidental durotomy occurs during surgery, primary repair with continuous suture is performed when de-
fects measure less than 10 mm and the dura mater is preserved. Augmentation with local fascia is performed when
defects measure more than 10 mm or when there is dural tearing.

In the immediate postoperative period, in cases of asymptomatic cerebrospinal fluid fistula without infection,
bed rest, Trendelenburg positioning, and acetazolamide are indicated. Other options include epidural blood patch,
wound sealing, and lumbar drainage. In patients with symptomatic fistula and infection, wound debridement and
revision of the repair are indicated. In patients with symptoms without infection, the indication for surgical versus
conservative treatment depends on the presence or absence of neurological symptoms (Figure).

Using this treatment protocol, all cases of incidental durotomy or cerebrospinal fluid fistula were resolved with-
out sequelae.
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Figure. Management of cerebrospinal fluid fistula according to the protocol.
CSF = cerebrospinal fluid.

RESULTS

Thirty-seven of the 1,040 patients, corresponding to 3.5 percent, had a dural tear. The mean age was 48 years.
Twenty-six cases, representing 70.2 percent, were repaired with suture alone, and 11 cases, corresponding to 29.7
percent, required augmentation with lumbar fascia. All dural tears were identified and treated intraoperatively.
Thirty-two percent of the cohort, corresponding to 12 patients, had undergone previous surgery (Table).

Table. Type of surgery and incidence of dural tears.

Number of patients Number of patients with tears % of dural tear

Primary surgeries 728 25 3.4
Revision surgeries 312 12 3.8
Total surgeries 1040 37 3.5

In three patients who underwent revision surgery, representing 8 percent, cerebrospinal fluid leakage from the
wound persisted without symptoms or signs of infection. In these cases, bed rest in the Trendelenburg position was
prolonged and acetazolamide was administered at a dose of 250 mg orally every 8 hours. Leakage resolved after
three weeks of bed rest.

Two patients (5.4%) who underwent revision surgery developed surgical site infection and required wound de-
bridement and revision of the dural defect, together with targeted antibiotic therapy.

In all patients, the condition resolved without sequelae or recurrence after more than two years of follow-up.

Fourteen patients underwent postoperative magnetic resonance imaging for reasons unrelated to the dural tear.
In four of these patients, a pseudomeningocele was detected, without clinical consequences.

DISCUSSION

Therapeutic options for dural tears include primary repair with sutures, closed subarachnoid drainage, laser
sealing, fat, fascia, or muscle grafting, epidural blood patching, fibrin sealants or cyanoacrylate polymer adhesives,
Gelfoam®, bed rest, and avoidance of drainage. To date, the effectiveness of these different treatment strategies has
not been demonstrated in prospective randomized studies. >*6-%15.17-24

Cain et al. evaluated the repair process of dural tears created in adult Beagle dogs and reported that formation of the
primary fibroblastic bridge begins from the sixth day after repair. This finding is considered when determining the du-
ration of postoperative bed rest. Reduction of cerebrospinal fluid pressure contributes to healing of the dural defect.'
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According to Wang et al., an unrecognized or unrepaired dural tear may not produce symptoms, but in some
cases it can lead to the formation of a pseudomeningocele or a cerebrospinal fluid fistula during the postoperative
period. The prevalence of this complication remains unknown.'

Jones et al. compared long-term outcomes in 17 patients with incidental dural tears repaired intraoperatively
with those of a control group without dural tears. They found no significant differences between the two groups
and concluded that intraoperative identification and repair of dural tears does not affect final outcomes or increase
morbidity.”> Wang et al. reported similar findings.! Our study yielded comparable results, whereas Saxler et al.
reported opposing outcomes.”!

Eismont et al. recommended careful closure of any dural tear detected during surgery, using suture plus fat
grafting for small tears and suture plus fascia grafting for larger defects. They did not recommend the use of drains
because of the risk of durocutaneous fistula formation.? In contrast, Wang et al. suggested that bed rest is ineffective
for the treatment of cerebrospinal fluid fistula.! Hodges et al. reported similar conclusions in their study.”

Weinstein et al.”® reported a surgical site infection rate of 2.1%, and Cammisa et al. reported a rate of 8.1%,’
neither of which reached statistical significance. Long-term outcomes of procedures complicated by dural tears
that were adequately repaired were comparable to those of procedures without this complication in the study by
Wang et al.’

Lewandrowski et al. conducted a survey of spine surgeons specialized in endoscopic procedures regarding the
management of incidental dural tears. They reported that 52% did not repair the dural tear, 40% used sealants, and
8% performed direct repair. The postoperative fistula rate was negligible at 0.025%. However, rates of radiculopa-
thy associated with incidental durotomy were 12.4% for dysesthesia, 3.4% for hyperesthesia, and 2.2% for muscle
weakness. The published study did not include a standardized treatment protocol.”

In our study group, lumbar dural tears in 37 patients were repaired using 4.0 nylon suture, with or without fascia
augmentation according to defect size, in order to prevent the complications described in the literature.

The strengths of this study include extensive experience in the management of this condition, as well as the
implementation of a standardized intraoperative and postoperative treatment protocol for dural tears. Patient fol-
low-up was conducted by the same surgical team.

CONCLUSIONS

A two-year follow-up using the institutional protocol for the repair of incidental lumbar dural tears described
above allowed effective management of this intraoperative complication, avoiding postoperative sequelae, reduc-
ing morbidity, and lowering associated costs. Systematic application of this protocol may contribute to standardiz-
ing the management of incidental dural tears in spine surgery.
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Treatment of Vertebral Hydatidosis
and Factors Influencing Local Recurrence:
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ABSTRACT

Background: Bone hydatidosis is rare, but approximately half of the cases involve the spine. Treatment is challenging because
of the complexity of the lesions and adjacent structures; moreover, local recurrence rates are high. The aim of this review was
to describe the outcomes of surgical treatments in patients with vertebral hydatidosis and to evaluate factors associated with re-
currence. Materials and Methods: A systematic review of articles addressing the surgical treatment of vertebral hydatidosis was
performed. Data collected included characteristics of cystic lesions, type of surgery performed, and postoperative outcomes. Re-
sults: Data from 99 patients were analyzed. The most frequent presentation was extradural intraspinal involvement of the thoracic
spine; 74.5% of patients presented with incomplete neurological deficits. Decompression surgery, resection of cysts, and spinal
stabilization were performed in 75% of cases, and all patients received postoperative albendazole therapy. All patients experienced
symptomatic improvement, although 27.9% did not achieve complete recovery. Among patients with follow-up longer than one
year, 76% developed local recurrence. An association was found between the type of surgery performed and local recurrence (p =
0.05). Conclusions: Vertebral hydatidosis is a rare disease with slow progression and potential neurological complications. When
selecting the surgical approach, lesion location, neurological involvement, and spinal stability should be considered. Recurrence
is a frequent complication; however, a definitive predisposing cause could not be identified.

Keywords: Vertebral hydatidosis; surgical treatment; local recurrence.

Level of Evidence: IlI

Tratamiento de la hidatidosis vertebral y factores que influyen en la recidiva local. Revision sistematica

RESUMEN

Introduccion: La hidatidosis ésea es infrecuente, pero la mitad de los casos ocurre en la columna vertebral. El tratamiento es
dificultoso por la complejidad de las lesiones y las estructuras adyacentes, ademas, las tasas de recidiva local son altas. El ob-
jetivo de esta revision es describir los resultados de los tratamientos quirtrgicos aplicados en pacientes con hidatidosis vertebral
y evaluar los factores asociados con la recidiva. Materiales y Métodos: Se realizé una revisiéon sistematica con articulos sobre
el tratamiento quirdrgico de la hidatidosis vertebral. Se registré la siguiente informacion: caracteristicas de las lesiones quisticas,
tipo de cirugia realizada y resultados posoperatorios. Resultados: Se recolectaron datos de 99 pacientes. La lesién mas frecuente
fue la intraespinal extradural en la columna toracica; el 74,5% tenia déficit neurolégico incompleto. En el 75% de los pacientes,
se realizé una cirugia de liberacién, reseccion de vesiculas y estabilizacion espinal y todos recibieron tratamiento farmacoldgico
con albendazol en el posoperatorio. En todos los pacientes, mejoraron los sintomas, aunque no de forma completa en el 27,9%.
El 76% de los pacientes con un seguimiento >1 afo tuvo recidiva. Se hallé una asociacién entre el tipo de cirugia y la recidiva
local (p = 0,05). Conclusiones: La hidatidosis vertebral es una enfermedad infrecuente que tiene una progresion lenta y puede
asociarse con complicaciones neurolégicas. Para elegir la via de abordaje es util tener en cuenta la localizacion, la afectacion
neuroldgica y la estabilidad espinal. La recidiva es una complicacion frecuente, no se puede confirmar la causa predisponente.
Palabras clave: Hidatidosis vertebral; tratamiento quirurgico; recidiva local.

Nivel de Evidencia: Il
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INTRODUCTION

Hydatid disease is a zoonotic parasitic disease caused by Echinococcus granulosus. According to the World
Health Organization, it is one of the most neglected and geographically widespread parasitic diseases.' It is more
prevalent in warm regions, including South America, Mediterranean countries, the Middle East, New Zealand,
central and southern Russia, Australia, China, and North and East Africa.> Humans inadvertently become inter-
mediate hosts through contact with, or consumption of, water and food contaminated by domestic dogs.?

Hydatid cysts primarily develop in the liver and lungs (90-99.5%) and only rarely in the skeleton (0.5-4%).*
However, approximately half of all cases of osseous hydatid disease involve the spine, with the thoracic region
being the most frequently affected (49.9%), followed by the lumbar region (21.2%).° Disease progression is slow
and lesions may remain inactive for prolonged periods;° cyst growth rates of 1 to 5 cm per year have been report-
ed.” Diagnosis is based on imaging studies in combination with serological tests.*

At present, there is no consensus regarding the surgical management of this disease. The most appropriate
treatment for osseous hydatid disease is en bloc resection of the affected bone; however, when spinal involvement
is present, achieving this goal is often difficult because of the complexity of the lesions and adjacent anatomical
structures,*® in addition to the high rates of local recurrence reported as a complication.>

Given these therapeutic challenges, the primary objective of our review was to describe postoperative outcomes
in patients with vertebral hydatid disease who underwent surgical treatment. The secondary objective was to as-
sess the association between lesion characteristics, the type of surgical procedure performed, and the occurrence
of local recurrence.

MATERIALS AND METHODS

A systematic review of the literature was conducted in accordance with the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guidelines. A search was performed in the PubMed, LILACS,
and SciELO databases, covering the period from January 2013 to June 2024. The search terms used were “spinal
hydatidosis” and “surgical treatment.” Selection filters included human studies and publications in Spanish and
English.

Articles reporting patients with a diagnosis of vertebral hydatidosis who underwent surgical treatment, with or
without associated pharmacological therapy, were included.

Articles were excluded if they did not provide individual patient data, included patients who had previously
received other unspecified treatments, or failed to report postoperative outcomes.

The search and initial screening of articles were conducted independently by two investigators. The second
screening stage and data extraction were performed by two independent reviewer groups, with a third evaluator
involved to resolve any potential disagreements.

Recorded data included study characteristics (author, year, and study design), number of patients, and demo-
graphic information.

Variables were categorized as follows:

 Characteristics of spinal involvement: spinal location of cysts and lesion type according to the Braithwaite
and Lees classification’ (type 1, primary intramedullary cyst; type 2, intradural extramedullary cyst; type 3,
extradural cyst; type 4, vertebral involvement; type 5, paravertebral cyst). Preoperative neurological status
was recorded as complete deficit, incomplete deficit, or no deficit.

» Treatment performed: type of surgical procedure (group 1: curettage or cyst resection; group 2: decompres-
sion, cyst resection, and spinal stabilization; group 3: en bloc resection of the affected vertebra). Preoperative
and/or postoperative pharmacological treatments administered, as well as alternative treatments, were also
documented.

* Qutcomes: postoperative symptoms (complete or incomplete recovery), local recurrence, and postoperative
complications.

Statistical Analysis

Data were described as frequencies and percentages. Associations were assessed using the X? test between
cystic lesion characteristics (“spinal location” and “lesion type according to the Braithwaite and Lees classifica-
tion”), type of surgery, and local recurrence.
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Additionally, patients were grouped according to the surgical procedure performed, and associations between
type of surgery and outcome variables were evaluated. A p value <0.05 was considered statistically significant.
Statistical analyses were performed using Stata/MP version 16.0 (StataCorp LLC, College Station, Texas, USA).

RESULTS

The search of the different databases yielded 379 scientific articles. After applying the eligibility criteria, nine
studies were included in the review,>*%1%-15 (Figure), representing a total of 99 patients with vertebral hydatid dis-
ease treated surgically (Table 1).

All articles consisted of case series and case reports; no studies with a higher level of evidence were identified.

e PubMed, LILACS, and SciELO
Identification
n =379
. . L Duplicates: 10
Screening Non-duplicate articles: 369 — Did not meet first screening criteria: 338
Eligibility Selected: 23 <
Articles meeting exclusion
criteria: 14

Verification Meet inclusion criteria: 9 & |

Figure. Flow chart through the different phases of a systematic review.

Table 1. Articles included in the review

Author (year) m Type of study Level of Evidence

Liu et al.' China Case report

(2022)

Luan et al.® 33 China Case series I
(2022)

Villanueva et al." 2 Chile Case report v
(2020)

Liang et al.’ 16 China Case series I
(2019)

Velasco et al.'? 1 Uruguay Case report v
(2018)

Gezercan et al.” 8 Turkey Case series I
(2017)

El Hammoumi et al." 1 Morocco Case report v
(2015)

Abdelhakim et al.'* 1 Tunisia Case report v
(2014)

Kafaji et al.” 36 Germany Case series I
(2013)
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Lesion Characteristics
Spinal involvement was distributed as follows: thoracic spine (68 patients), lumbar spine (25 patients), cervi-
cothoracic spine (2 patients), sacrum (2 patients), thoracolumbar spine (1 patient), and cervical spine (1 patient).
Regarding lesion type according to the Braithwaite and Lees classification, this system was not used in all articles
to describe cyst location. When not specified, investigators classified the lesions based on the published imaging
findings. Forty-eight patients had type 3 lesions, 32 had type 4 lesions, 17 had type 5 lesions, and 2 had type 2 lesions.
Preoperatively, 74.5% of patients presented with an incomplete neurological deficit, 1% with a complete deficit,
and 25% had no neurological deficit but reported pain.

Treatment

Seventy-six patients underwent decompression surgery, cyst resection, and spinal stabilization; 17 underwent
curettage or cyst resection; and the remaining six underwent en bloc resection. On average, two surgical proce-
dures were performed per patient (range, 1-5).

Cyst resection alone was performed mainly in patients with type 4 (64%) and type 5 (35%) lesions. Decompres-
sion combined with cyst resection and stabilization was performed primarily in patients with type 3 (61%) and type
4 (21%) lesions. En bloc resection was mainly performed in patients with type 4 (83%) and type 3 (16.6%) lesions.

All patients received postoperative albendazole therapy for a mean duration of 6.5 months. One article reported
preoperative treatment consisting of a single dose administered to nine patients.’

Alternative therapies included radiotherapy in four patients (total dose 6900 cGy delivered in 23 fractions over
30 days)* and in one additional patient in whom the dose was not specified.*!°

Postoperative Period

The mean follow-up duration was 4.4 years (range, 1 month to 11 years).

All patients showed clinical improvement after surgery; however, 27.9% of those with incomplete neurological
deficits failed to achieve full neurological recovery.

Local recurrence was documented in 76% of patients with more than one year of follow-up.

Eight patients died during follow-up; 87.5% of these patients had type 3 lesions.

Analysis of Variables

An association was identified between the type of surgical procedure and local recurrence (p = 0.05). In the
group that underwent decompression, curettage, and spinal stabilization, the local recurrence rate was 88.37%. It
should be noted that the en bloc resection group was excluded from this analysis because of the small number of
patients (Table 2).

Table 2. Relationship between type of surgery and hydatid cyst recurrence.

Recurrence

Type of surgery __ Total
No Yes

Curettage/cyst resection 10 5 15
Decompression, resection, and spinal stabilization 24 38 62
Total 34 43 77

Pearson’s y2 = 3.82; p = 0.05.

No association was found between lesion level and local recurrence (p = 0.49), nor between lesion type (accord-
ing to the Braithwaite and Lees classification) and local recurrence (p = 0.48).
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DISCUSSION

Vertebral hydatid disease is an uncommon condition with slow progression, but it may lead to neurological com-
plications.'® In our search, only nine articles published over the past 10 years reported patients with spinal hydatid
disease treated surgically.

The thoracic spine was the most frequently affected region, consistent with previously published data.’ In most
articles, the Braithwaite and Lees classification’ was used to describe cyst location. Although this classification is
purely descriptive, we believe it may be useful for planning the surgical approach and technique.

At present, there is no expert consensus regarding the management of osseous hydatid disease. Radical sur-
gery has been proposed as a curative option,>® but complete removal of spinal cysts is often difficult to achieve,
compounded by the risk of complications due to their proximity to neural structures. When radical treatment is
not feasible, palliative surgery combined with long-term pharmacological therapy may be considered. The most
commonly used agent is albendazole, administered at a recommended dose of 10-15 mg/kg/day for at least 6 con-
secutive months, to improve prognosis and reduce recurrence rates.*?

Local recurrence is the most frequent postoperative complication. Cyst rupture during surgery has been suggest-
ed as a contributing factor;'” however, this information was not explicitly reported in all articles, precluding com-
parative analysis of this variable. Certain strategies, such as irrigation with hypertonic saline solution, have been
recommended to reduce recurrence rates.’ Only a small number of patients received conventional radiotherapy, but
there is no evidence in the literature supporting its effectiveness.>!”

An association was observed between the type of surgery and local recurrence, with higher complication rates
in more aggressive procedures involving decompression and spinal stabilization. Nevertheless, given the level of
evidence of the included studies, unreported factors, such as intraoperative cyst rupture or the use of saline irriga-
tion, may have influenced these results.

CONCLUSIONS

The optimal choice of surgical technique for the treatment of vertebral hydatid disease remains unclear in the
literature. Consideration of cyst location, neurological involvement, and spinal stability may be helpful when de-
ciding between radical surgery and palliative procedures combined with pharmacological treatment.

Local recurrence is a very common complication, particularly following more complex surgical procedures;
however, it is not possible to determine with certainty which factors most strongly influence its occurrence.
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CASE PRESENTATION

Brown Tumor of the Cervical Spine:
Case Report
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ABSTRACT

Brown tumor is a pseudotumoral lesion characterized by cystic fibrous osteitis with hemorrhagic content, most commonly caused
by primary hyperparathyroidism or secondary to chronic renal failure. Cervical spine involvement is extremely rare. We report the
case of a 27-year-old woman with a history of hemodialysis due to chronic renal failure who presented with neck pain associated
with progressive quadriparesis of 24 hours’ duration. Imaging studies revealed a lytic lesion with sclerotic margins involving the
soft tissues and the posterior arch of C5, with severe spinal cord compression at that level. Tumor resection and decompressive
laminectomy at C5 were performed. Postoperative clinical evolution was favorable. Histopathological examination confirmed the
diagnosis of a brown tumor of the cervical spine.

Keywords: Spine; brown tumor; hyperparathyroidism.

Level of Evidence: IV

Tumor pardo de columna cervical. Presentacion de un caso

RESUMEN

El tumor pardo es una lesion seudotumoral caracterizada por una osteitis fibrosa quistica con contenido hemorragico, habitual-
mente causado por hiperparatiroidismo primario o secundario a insuficiencia renal crénica. La localizacién en la columna cervical
es sumamente inusual. Presentamos a una mujer de 27 afios, con antecedentes de hemodidlisis por insuficiencia renal crénica.
Concurrié con cervicalgia asociada a cuadriparesia progresiva de 24 h de evolucion. Los estudios por imagenes revelaron una
imagen litica con bordes esclerosos que comprometia partes blandas y el arco posterior de C5 con una compresion medular se-
vera en dicho nivel. Se procedié a la reseccion tumoral y la laminectomia descompresiva en C5. La evolucién clinica posoperatoria
fue favorable. El estudio anatomopatolégico confirmé el diagnéstico de tumor pardo de columna cervical.

Palabras clave: Columna; tumor pardo; hiperparatiroidismo.

Nivel de Evidencia: IV

INTRODUCTION

A brown tumor is a pseudotumoral lesion characterized by cystic fibrous osteitis with hemorrhagic content, most
commonly caused by primary hyperparathyroidism or secondary to chronic renal failure. Although these lesions
are histologically benign, intense osteoclastic activity and the resulting metaplasia confer aggressive features due
to bone destruction and extension into adjacent tissues.

The estimated incidence ranges from 1.5% to 13% and predominantly involves the long bones, jaws, skull, and
pelvis.'”* Involvement of the cervical spine is exceedingly rare.

The objective of this article is to report the clinical presentation and surgical management of a patient with acute
quadriparesis caused by a brown tumor of the cervical spine.
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CLINICAL CASE

A 27-year-old woman with a history of chronic renal failure requiring hemodialysis presented with nonspecific
cervical pain of two months’ duration and progressive loss of strength in all four limbs over the preceding 24 hours.
Physical examination revealed quadriparesis, with a neurological deficit graded as 4/5 in the upper limbs and 3/5
in the lower limbs on the muscle strength scale, associated with a positive Hoffmann sign and bilateral patellar
hyperreflexia.

Relevant laboratory findings included a parathyroid hormone level of 315 pg/mL (normal range, 15 to 70 pg/
mL), alkaline phosphatase of 580 IU/L (normal range, 40 to 150 IU/L), and serum calcium of 8 mg/dL (normal
range, 8.5 to 10.4 mg/dL).

Plain radiographs and computed tomography of the cervical spine demonstrated a large osteolytic lesion with
sclerotic margins involving the posterior arch of the fifth cervical vertebra, with extension into the adjacent soft
tissues (Figure 1). Magnetic resonance imaging revealed severe spinal cord compression at the level of the fifth
cervical vertebra (Figure 2).

An emergency posterior approach to the cervical spine was performed, consisting of marginal tumor resection
and decompressive laminectomy of the fifth cervical vertebra.

The immediate postoperative course was favorable. During this period, the patient initiated an intensive motor
rehabilitation program, and complete neurological recovery was documented two months after surgery. Histo-
pathological examination of the surgical specimen confirmed the diagnosis of a brown tumor of the cervical spine.

Figure 1. Computed tomography of the cervical spine. A. Sagittal section. B. Axial section. Involvement of the posterior arch
of C5 is observed.
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Figure 2. Magnetic resonance imaging of the cervical spine. A. Sagittal section. B. Axial section. The tumor involves the
posterior arch of C5 and the adjacent soft tissues, resulting in spinal cord compression at this level.

DISCUSSION

A history of chronic renal disease is a fundamental element in the clinical suspicion of secondary hyperpara-
thyroidism.* In this context, diagnosis is often delayed, as most patients present with progressive, nonspecific
cervical pain of weeks to months in duration, with or without associated myeloradicular symptoms.>” In our case,
however, the clinical presentation and its course were acute and rapidly progressive.

Laboratory test results represent another key aspect, as they not only guide the diagnostic process but also allow
differentiation among the various forms of hyperparathyroidism. * The common biochemical pattern is elevation
of serum parathyroid hormone levels. In secondary hyperparathyroidism, this elevation is typically associated
with normal or decreased serum calcium values, whereas primary and tertiary hyperparathyroidism are usually
accompanied by hypercalcemia.

Brown tumors typically appear on plain radiographs or computed tomography as lytic, multilobulated lesions
that may or may not present peripheral sclerotic margins. On magnetic resonance imaging, these lesions are hy-
pointense on T1-weighted sequences and hyperintense or isointense on T2-weighted sequences, with a tendency
to invade adjacent tissues. Intravenous contrast administration usually results in lesion enhancement.”®

In our patient, the lesion involved the entire posterior arch of C5 and extended not only into the paravertebral
soft tissues but also into the posterior epidural space, producing significant spinal cord compression.

Management of brown tumor is multidisciplinary, with treatment of the underlying hyperparathyroidism being
the cornerstone. Despite clinical suspicion, the diagnosis must be confirmed by histopathological examination.
Computed tomography guided needle biopsy is the most widely accepted method for obtaining tissue samples.
However, in patients with progressive neurological deficits, diagnostic confirmation is obtained during emer-
gency surgical intervention.”!°

When lesions are mechanically stable and there is no neurological involvement, conservative management is
indicated, since optimization of serum parathyroid hormone levels often leads to lesion regression and, in some
cases, complete resolution.® In contrast, surgical treatment is mandatory in the presence of vertebral segmental
instability or spinal cord compression. Sdnchez-Calderén et al., in a C4 lesion, and Liu et al., in a C6 lesion, per-
formed decompression and stabilization using a combined approach. The first surgical stage consisted of anterior
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corpectomy, followed by posterior cervical fixation in a second stage.®'" In our case, because the lesion involved
only the posterior arch and affected less than 50 percent of the C5 facet joints, marginal tumor resection and de-
compressive laminectomy of C5 were sufficient, without the need for cervical spine stabilization.

CONCLUSIONS

Brown tumor involving the cervical spine is exceedingly rare. A history of hyperparathyroidism is a critical
element in raising diagnostic suspicion. In the presence of progressive neurological deficits, emergency surgical
treatment is indicated, and the surgical strategy depends primarily on the degree of instability generated by the
vertebral lesion.
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CASE PRESENTATION

Post-Traumatic Hemorrhagic Facet Cyst
Treated through a Contralateral Uniportal
Interlaminar Endoscopic Approach:

Case Report

William Barahona, Maximo De Zavalia, Enrique Gobbi
Spine Unit, Orthopedics and Traumatology Service, Hospital Universitario CEMIC, Autonomous City of Buenos Aires, Argentina

ABSTRACT

Hemorrhagic facet synovial cysts are an uncommon cause of radicular compression. Their management has evolved toward min-
imally invasive techniques aimed at achieving effective decompression with lower morbidity. We report the case of a 66-year-old
man who developed progressive motor deficit in the lower limbs following minor trauma. Magnetic resonance imaging revealed a
facet cyst at the L3-L4 level causing spinal canal compromise. To preserve spinal stability, contralateral uniportal interlaminar en-
doscopic decompression was performed using the over-the-top technique. This approach minimized surgical invasiveness, allowed
immediate postoperative recovery, and proved to be a safe and effective treatment option.

Keywords: Juxtafacet cyst; hemorrhagic; endoscopy.

Level of Evidence: |V

Quiste facetario hemorragico postraumatico tratado por via endoscoépica uniportal interlaminar contralate-
ral. Reporte de un caso

RESUMEN

Los quistes sinoviales facetarios hemorragicos son una causa infrecuente de compresion radicular, su manejo ha evolucionado
hacia técnicas minimamente invasivas, buscando una descompresion efectiva con una morbilidad menor. Se presenta el caso de
un hombre de 66 afnos con déficit motor progresivo en los miembros inferiores tras un traumatismo menor. La resonancia magné-
tica mostré un quiste facetario en L3-L4 que comprometia el canal medular. Para preservar la estabilidad espinal, se realizé una
descompresion endoscopica uniportal interlaminar mediante la técnica “over the top” (por encima de la lamina) con un abordaje
contralateral. Este procedimiento minimizé la invasividad, permitié una recuperacioén posoperatoria inmediata y demostré ser una
opcion segura y eficaz.

Palabra clave: Quiste yuxtafacetario; quiste hemorragico; endoscopia.

Nivel de Evidencia: IV

INTRODUCTION

Facet synovial cysts are benign cystic lesions arising from the facet joint capsule and represent a potential cause
of radicular or central lumbar canal compression. Their prevalence in the general population ranges from 0.65%
to 6.4% and they are clearly associated with degenerative spinal disease, particularly at the L4-L5 level, where
mobility and biomechanical loading are greatest.! Although many are incidental findings, their progressive en-
largement may lead to spinal canal stenosis and neurological symptoms.

The clinical presentation becomes acute and dramatically more severe when a rare complication occurs: intra-
cystic hemorrhage. This event, likely secondary to rupture of microvessels within the synovial membrane, causes
sudden cyst expansion, resulting in cauda equina syndrome or rapidly progressive paraparesis.’® Although more
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Post-traumatic hemorrhagic facet cyst

than 500 cases of juxtafacet cysts have been reported, the hemorrhagic variant accounts for only approximately
10%, and its association with minor trauma as a triggering factor is exceptional, with only a limited number of
cases described.*

The present case is unique, involving a hemorrhagic facet synovial cyst at an uncommon level (L3-L4), posing
a surgical challenge due to its anatomical characteristics. It was triggered by minor trauma in a 66-year-old man
who developed progressive motor deficit.

The objectives of this article are to present this exceptional case, describe its management through uniportal en-
doscopic decompression—a technically demanding yet minimally invasive option for this condition—and analyze
the immediate postoperative course.

CLINICAL CASE

A 66-year-old man with no relevant medical, surgical, or pharmacological history presented for evaluation.
His baseline functional status was excellent; he regularly practiced hiking and maintained an active lifestyle. The
reason for consultation was trauma resulting from a fall from standing height that had occurred 10 days earlier.
The patient developed progressive severe low back pain with radicular radiation, accompanied by weakness in the
lower limbs, predominantly on the right side, which rapidly limited his ability to ambulate.

On physical examination, he reported incapacitating pain rated 10/10 on the visual analog scale. Neurological
evaluation revealed significant paresis, with muscle strength graded 2/5 in bilateral ankle dorsiflexion. Deep ten-
don reflexes in the lower limbs were diminished.

The differential diagnoses considered included spontaneous epidural hematoma, acute sequestrated lumbar disc
herniation, and complicated facet synovial cyst (with hemorrhage or inflammation). A contrast-enhanced lumbar
MRI was performed, revealing a rounded cystic lesion, hyperintense on T2-weighted sequences, arising from the
left L3-L4 facet joint. This lesion caused severe spinal canal compromise (greater than 80%) at that level, with
marked displacement and compression of the cauda equina roots (Figure 1).

Figure 1. Magnetic resonance imaging of the lumbosacral spine, T2-weighted sequence. A. Axial view. B. Sagittal view.
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The findings were consistent with a hemorrhagic juxtafacet synovial cyst. Given the acute presentation with pro-
gressive motor neurological deficit and severe radicular compression, the patient underwent urgent decompression.
The objective was to relieve neural compression, reverse the motor deficit, and allow rapid functional recovery
while minimizing invasiveness. A posterior interlaminar uniportal endoscopic decompression was performed using
a contralateral (left-sided) approach and the “over-the-top” technique (above the dural sac) to achieve safe and
complete cyst resection (Figures 2-5).

Figure 2. Intraoperative AP radiograph of the lumbar
spine demonstrating the “over-the-top” technique in the
L3-L4 intervertebral space.

Figure 3. Magnetic resonance imaging of the lumbosacral spine, T2-weighted sequence. Sagittal and axial views.
Preoperative cauda equina compression versus postoperative neural decompression.
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Figure 4. Computed tomography of the lumbosacral spine. Coronal and axial views demonstrating the postoperative
result.

T oma o o S

Figure 5. Soft tissues. Postoperative scar.
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The procedure lasted 95 minutes. Blood loss was minimal and not quantifiable, and no intraoperative complica-
tions occurred.

The patient had a favorable immediate postoperative course. Within the first 24 hours, pain improved markedly
(2/10 on the visual analog scale), and motor recovery was incipient. He was discharged 24 hours after surgery
with an outpatient physical therapy program. At the 7-day follow-up, ankle dorsiflexion strength had improved
to 5/5.

DISCUSSION

Our case illustrates a paradigmatic clinical presentation of a hemorrhagic juxtafacet synovial cyst: an acute and
progressive motor neurological deficit triggered by minor trauma.’ Although uncommon, this condition constitutes
a surgical emergency, as neural compression requires prompt and complete decompression to prevent permanent
neurological deficit;' therefore, the choice of surgical technique was critical.

In this context, uniportal endoscopic surgery was selected as the optimal strategy because of its unique ability
to achieve radical decompression with minimal tissue disruption. Percutaneous techniques, such as aspiration or
corticosteroid injections, were ruled out due to the high risk of recurrence and the solid hemorrhagic nature of
the cyst, which makes such approaches ineffective.® Conversely, traditional open or microsurgical techniques,
although effective, involve greater paraspinal muscle dissection, a higher risk of iatrogenic instability, and a longer
postoperative recovery.”

The contralateral interlaminar (“over-the-top”) approach was the cornerstone of our success. This technique,
recommended for medial lesions and cysts at lower lumbar levels with adequate interlaminar space,’ allowed
complete cyst resection from a safe and ergonomic angle while fully preserving the integrity of the symptomatic
facet joint capsule. This represents a decisive advantage over a transforaminal approach, which might have been
insufficient for a cyst of this size and location, or a direct ipsilateral approach, which could have compromised
facet stability on the affected side.'”

Our results are consistent with and reinforce the emerging literature. The patient’s immediate motor recovery
and discharge within 48 hours exceed the average recovery reported with open techniques and align with the excel-
lent outcomes described by Tacconi et al., in which endoscopic management achieved a 50% reduction in pain at
6 months with minimal morbidity.>!'' Importantly, this case contributes a relevant nuance to the field of endoscopic
spine surgery: it demonstrates that uniportal endoscopic decompression is not only a valid option but also an opti-
mal strategy for the urgent management of complicated hemorrhagic cysts, achieving the same degree of neural de-
compression as open surgery while preserving the well-established advantages of minimally invasive techniques.

Publications from our region on the endoscopic management of this condition remain scarce, underscoring the
need for larger case series and prospective studies.

CONCLUSIONS

Hemorrhagic facet synovial cysts are rare entities, likely underdiagnosed in clinical practice. Minor trauma ap-
pears to be the most common precipitating factor in acute presentations.

Among therapeutic options, endoscopic treatment offers a minimally invasive alternative to open surgery. Vari-
ous endoscopic techniques can be tailored to the specific anatomical characteristics of the cyst and the patient, as
illustrated in this case, allowing effective decompression with rapid postoperative recovery.
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TECHNICAL NOTE

Surgical Stabilization of C2—C3 Dislocation
in Children Younger Than Eight Years

Claudio A. Fernandez,” Maria Gabriela Miranda,”” Maria Emilia Moreiro Varela"”
“School of Medical Sciences, Universidad Nacional de La Plata, Buenos Aires, Argentina
“Orthopedics and Traumatology Service, Hospital de Nifios “Sor Maria Ludovica”, La Plata, Buenos Aires, Argentina

ABSTRACT

Introduction: Traumatic dislocations of the C2—C3 segment in children are associated with a high risk of neurological injury
and even death due to their inherent instability. Once the diagnosis is confirmed, surgical treatment is indicated. We describe a
double-fixation technique performed during the same surgical procedure. Initially, reduction and primary stabilization of the C2-C3
segment are achieved using sublaminar cerclage or transfixation with a nonabsorbable suture. Subsequently, osteosynthesis
with facet screws is performed. In younger children, minifragment screws and a custom-made plate are used, whereas in older
children, standard adult instrumentation can be employed; in both cases, fixation follows the Magerl technique. Conclusion: The
combined and complementary use of two stabilization techniques provides greater intraoperative safety and yields stable long-
term outcomes.

Keywords: Children; C2-C3 dislocation; surgical stabilization.

Level of Evidence: IV

Estabilizacion quirdrgica de la luxacion de C2-C3 en nifilos menores de 8 afios

RESUMEN

Introduccidn: Las luxaciones traumaticas del segmento C2-C3 en nifios conllevan un alto riesgo de dafio neuroldgico e incluso
de 6bito debido a su inestabilidad. Una vez que se confirma el diagndstico, el tratamiento indicado es la cirugia. Se detalla una
técnica de doble fijacién efectuada en el mismo acto quirdrgico. En primer lugar, se practica la reduccion y la estabilizacién pri-
maria mediante un cerclaje sublaminar o transfixién con hilo no absorbible del segmento C2-C3. Posteriormente, se realiza la
osteosintesis con tornillos facetarios. En nifios pequefios, empleamos tornillos para minifragmentos y una placa ad hoc, en tanto
que, en nifos mayores, se puede utilizar material de adultos, en ambas situaciones, segun la técnica de Magerl. Conclusion:
El uso combinado y complementario de dos técnicas de estabilizacion proporciona mas seguridad intraoperatoria y resultados
estables en el tiempo.

Palabras clave: Nifios; luxacion de C2-C3; estabilizacion quirdrgica.

Nivel de Evidencia: IV

INTRODUCTION

According to statistics from the National Pediatric Trauma Registry of the United States, traumatic injuries of
the cervical spine in children account for 1.5% of all trauma admissions.' This represents 60 to 80% of spinal trau-
matic conditions, including fractures, ligamentous injuries, and combined lesions.? These injuries are more preva-
lent in males, and the etiology includes, in decreasing order of frequency, traffic accidents, falls, sports-related
activities, non-accidental trauma, and labor dystocia.>” Upper cervical spine injuries are twice as frequent as those
affecting the subaxial segment, following a bimodal distribution at 3 and 16 years of age. However, dislocations
are five times more common, with a reported prevalence ranging from 25% to 40%.'? Approximately one third
of these children present partial or complete neurological involvement associated with SCIWORA (Spinal Cord
Injury Without Radiological Abnormalities), with a reported frequency between 4.5% and 35%.> Mortality rates
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Treatment of C2-C3 Dislocation in Children <8 Years

are significant in young children with complete neurological deficits, reaching up to 17%.' Several anatomical and
physiological factors confer increased susceptibility to trauma in this region, including tissue hyperlaxity, particu-
lar configuration of the occipitoatlantal joint, reduced muscle tone, disproportion between cervical and cephalic
volumes, and decreased inclination of the articular facets. The C2-C3 segment, which represents the transition
zone between the mobile craniocervical and subaxial regions, is particularly prone to fractures, pathological sub-
luxations, and dislocations, a phenomenon known as the fulcrum effect.’

The objective of this article is to describe the surgical strategy and technique used for the stabilization of C2-C3
dislocations in children younger than 8 years of age.

SURGICAL TECHNIQUE

The patient is placed in the prone position on a silicone mat with lateral supports. The arms are extended and
secured to the trunk, and the head is positioned on a silicone headrest to protect pressure-sensitive areas. This
position is secured with adhesive tapes fixed to the operating table, and the upper limbs are gently pulled caudally
from the shoulders to improve exposure of the cervical region. The iliac crest must remain free and accessible for
harvesting autologous bone graft. The entire surgical procedure is supervised by a neurophysiologist using multi-
modal intraoperative monitoring.

Once the surgical field has been prepared, the affected osseous segment is confirmed using an image intensifier,
and the skin is marked with indelible ink. A posterior approach is used. After incision of the skin and fascia, the
spinous processes of the axis and C3 are palpated to minimize the extent of surgical exposure. Subperiosteal dis-
section is extended to the articular processes, which is an important step to prevent unnecessary extension of the
fusion area. The dislocation is reduced with extreme care using Backhaus forceps. When reduction is difficult, a
small dissector or periosteal elevator may be used to mobilize the facet joints. Primary stabilization is achieved
with a suture composed of two strands of non-absorbable Prolene® 2.0 using one of two techniques: 1) double
sublaminar cerclage at the C2-C3 level, similar to the Brooks and Jenkins technique but applied at an infradjacent
level (Figure 1) or 2) osseous transfixion using a 2.5 mm diameter drill at the spinolaminar junction of the axis.
The suture is passed through the drilled tunnel and then curved beneath the spinous process of C3 without crossing
the midline (Figures 2 and 3).

Figure 1. 9-month-old girl with a history of a traffic accident, presenting with central spinal cord syndrome and right
hemidiaphragm paralysis. A. Lateral radiograph of the cervical spine showing unilateral C2-C3 dislocation with 40°
kyphosis. B. Prone operative positioning and skin marking. C. Intraoperative image after reduction and double sublaminar
cerclage of C2-C3 using Prolene® 2.0 suture (blue). D and E. Cervical spine radiographs, transoral anteroposterior and
lateral views, obtained at 9 years of follow-up. Facet osteosynthesis using 2.0 mm diameter minifragment screws and a
custom titanium miniplate.
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Figure 2. 4-year-old boy with traumatic brain injury secondary to deployment of the front airbag during a frontal collision.

A. Lateral radiograph of the cervical spine showing C2-C3 dislocation. Note that, in this case, as in Figure 1, the Swischuk
line was not sensitive for the diagnosis of significant instability. B. Intraoperative radiographic image obtained after reduction.
C. Plastic model of the cervical spine illustrating the transosseous suture technique at the axis and fixation to the C3 spinous
process using a double strand of Prolene® 2.0 suture (yellow). D. Intraoperative image showing osteosynthesis similar to that
in Figure 1. E and F. Anteroposterior and lateral radiographs of the cervical spine.

Both techniques provide sufficient stability to prevent any inadvertent movement during the remainder of the
procedure. Osteosynthesis is then performed using C2-C3 facet screws with a diameter of 3.5 mm and standard
adult instrumentation or, in patients with very small anatomical dimensions, 2.2 mm diameter mini-fragment
screws, combined with a custom plate, according to the Magerl technique. Final radiographic control is obtained,
followed by placement of an autologous iliac crest bone graft impregnated with vancomycin. Postoperatively, the
patient is fitted with a soft cervical collar or a Philadelphia collar for a period of 8 weeks.
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Cephalic - '

Figure 3. 8-year-old boy, victim of a frontal motor vehicle collision, presenting with pneumothorax, traumatic brain injury,
mechanical ventilation for 2 weeks, and central spinal cord syndrome. Referred with a 2-month history. A. Lateral
radiograph of the cervical spine showing pathological C2-C3 subluxation with minimal facet contact (yellow arrow).

B. Magnetic resonance imaging showing perivertebral and intramedullary hyperintense signal on T2-weighted sequences.

C. Intraoperative image showing suture technique as in Figure 2, using blue suture material. D. Intraoperative image showing
facet osteosynthesis. E and F. Radiographic follow-up images obtained 2 years after surgery.

DISCUSSION

Dislocations of the C2-C3 segment are rare and only sporadically mentioned in the literature. Even in publica-
tions based on case series derived from database searches in PubMed and Excerpta Medica Database (EMBASE),
there are no reports specifically describing C2-C3 dislocation."**'° We identified nine published cases, whose main
common feature was marked therapeutic heterogeneity (Table).

Several authors have reported their experiences. Jones and Hensinger performed C2-C3 wire cerclage in a
20-month-old child.* Sakayama et al. used an identical technique combined with halo vest immobilization for 8
weeks.!' Hamoud and Abbas performed a transosseous suture using absorbable material through the spinous pro-
cess of the axis, linking it to that of C3 in a 23-month-old child. They did not add arthrodesis and prescribed im-
mobilization with a Philadelphia collar for 8 weeks.'? Sellin et al. stabilized the C2-C3 segment using facet screws
in an adolescent."* O’Neill et al. performed reduction under general anesthesia and indicated halo vest immobili-
zation in a 6-year-old child.'* Finally, Zeng et al. used facet osteosynthesis with screws and minifragment plates,
combined with autologous bone grafting, in an 8-year-old child.”” Chen et al. placed small-fragment osteosynthesis
material in the subaxial spine of a 22-month-old child.'® We agree with other authors who recommend selecting the
type of osteosynthesis based on tomographic measurement of the facet joints.'”
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Table. Case series, epidemiological and clinical variables, and treatments reported in the literature.

Author (year)

Age/Sex
1 20

Lesion
of C2-C3

Neurological status

Treatment

Jones and Chronic Obstetric Severe hypotonia, Sublaminar-spinous wire
Hensinger® months/M bilateral trauma flaccidity cerclage C2-C3
(1981) dislocation
Sakayama et al.'" 1 4 years/F  Bilateral Traffic Frankel B Sublaminar cerclage C2-C3
(2005) dislocation  accident
Hamoud and 1 23 Bilateral Traffic Traumatic brain Intervertebral suture
Abbas'? months/M dislocation accident injury, C2-C3 Vicryl® 2.0
(2014) central deficit
Sellin et al.™® 1 13 years/F  Sublu- Fall Normal Facet osteosynthesis
(2014) xation C2-C3
+ facet
fracture
O’Neill et al.'# 1 6 years/F Unilateral Sports Normal Reduction under general
(2021) subluxation ~ accident anesthesia + halo vest
Zeng et al.” 1 8 years/M Bilateral Traffic Central deficit, Facet osteosynthesis
(2022) dislocation accident vertebral artery C2-C3 mini-fragment
stenosis instrumentation
Fernandez et al. *7 1 9 months/F  Unilateral Traffic Central spinal C2-C3 sublaminar cerclage
(2023) disloca- accident cord syndrome, Prolene® 2.0 and mini-
tion + C2 diaphragm paralysis fragment facet osteosynthesis
fracture
Ferndndez et al. 1 4 years/M Bilateral Traffic Frankel A C2 spinous suture and C3
(2024) dislocation accident cerclage Prolene® 2.0, 2 mm
diameter mini-fragment facet
osteosynthesis
Fernandez et al.’ 1 8 years/M Bilateral Traffic Central spinal cord C2 spinous suture and C3
(2024) subluxation accident syndrome cerclage Prolene® 2.0 and facet

M = male; F = female.

osteosynthesis diameter 3.5 mm

The technique used in our cases follows a defined surgical strategy consisting of the following steps: 1) limited
exposure of the affected segment; 2) reduction; 3) primary stabilization using non-absorbable suture material; and
4) facet osteosynthesis combined with bone grafting for definitive segmental stabilization.

Due to the lack of specific pediatric instrumentation, osteosynthesis systems designed for minifragment fixation

were used. These systems are commonly employed in adult surgery of the long bones of the hand or foot. This
approach was applied in a 9-month-old girl and a 4-year-old boy. In an 8-year-old patient, osteosynthesis material
designed for adults was used. Double sublaminar cerclage at the C2-C3 level was performed in a 9-month-old girl
with a lacerating soft tissue injury that facilitated passage of the suture material (Figure 1). However, for primary
stabilization purposes, transfixion suturing through the spinous process of the axis, with the suture curved beneath
the C3 spinous process and secured with an appropriate knot, is sufficient and safe. Regardless of the treatment
modality, all authors reported stable long-term outcomes. Finally, McGrory and Klassen reported extension of the
fusion mass in 38 percent of 42 children who underwent cervical spine arthrodesis for fractures and dislocations.'®
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In summary, we consider C2-C3 dislocation to be an unstable injury with a potential risk of neurological com-
promise and death. The sequential and combined use of two stabilization techniques provides greater intraopera-
tive safety and yields stable outcomes over time.
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Case Resolution
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Case Presentation on page 4.

Acute Spinal Cord Infarction after Spinal Surgery

ABSTRACT

Spinal cord infarction is an infrequent neurosurgical complication but is associated with extremely high morbidity. We report the
case of a 68-year-old man with multiple cardiovascular and oncological comorbidities (active lung and prostate cancer) who devel-
oped rapidly progressive acute paraplegia following percutaneous bone biopsy, percutaneous fixation, and bipedicular kyphoplasty
at L1. Although computed tomography ruled out mechanical causes and cement leakage, magnetic resonance imaging confirmed
spinal cord ischemia extending from T9 to L4. This report analyzes the multifactorial etiology of the event, highlighting the inter-
action between paraneoplastic hypercoagulability and the surgical technique as key factors to be considered during preoperative
planning.

Keywords: Spinal cord infarction; ischemic stroke; ischemia; kyphoplasty; paraplegia.

Level of Evidence: IV

Infarto medular agudo después de una cirugia espinal

RESUMEN

El infarto medular es una complicacién neuroquirurgica infrecuente, pero con una morbilidad extremadamente alta. Se presenta el
caso de un hombre de 68 anos con multiples comorbilidades oncolégicas (canceres de pulmon y prdstata en actividad) y cardio-
vasculares que desarrollé una paraplejia aguda rapidamente progresiva, tras una biopsia ésea por puncion, fijaciéon percutanea y
cifoplastia bipedicular en L1. A pesar que, con la tomografia computarizada, se descartaron causas mecanicas o fuga de cemento,
la resonancia magnética confirmé una isquemia medular desde T9 a L4. Este reporte analiza la etiologia multifactorial del evento,
destacando la interaccion entre el estado de hipercoagulabilidad paraneoplasica y la técnica quirdrgica, como puntos clave por
tener en cuenta en la planificacion prequirdrgica.

Palabras clave: Infarto medular; accidente cerebrovascular; isquemia; cifoplastia; paraplejia.

Nivel de Evidencia: IV

DIAGNOSIS: Acute spinal cord infarction after spinal surgery.

DISCUSSION

Forty-eight hours after the initial surgery, an emergency spinal magnetic resonance imaging study revealed
non-compressive intramedullary hyperintensity consistent with extensive spinal cord ischemia extending from
T9 to L4 ( ). The condition was considered a spinal cord injury not amenable to surgical management;
therefore, anticoagulation therapy was restarted and the patient was referred to an intensive rehabilitation center.
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Figure 3. Postoperative magnetic resonance imaging of the spine showing a non-compressive intramedullary hyperintense
signal, consistent with vascular injury. A. Mid-sagittal T2-weighted sequence. B. Axial T2-weighted sequence.

Spinal cord infarction accounts for approximately 0.3%—1% of all ischemic events affecting the central nervous
system.! Unlike cerebral stroke, the diagnosis of acute spinal cord ischemia represents a significant clinical chal-
lenge due to its heterogeneous presentation and the fact that imaging studies may be normal during the hyperacute
phase.’

In the context of spinal surgery, certain procedures, such as vertebroplasty and kyphoplasty, have been reported
as potential iatrogenic causes of spinal cord ischemia, mainly through embolic phenomena or local hemodynamic
alterations.

Spinal cord ischemia can be classified as spontaneous or periprocedural.? In the periprocedural setting, multiple
etiopathogenic factors may converge:

Kyphoplasty-related mechanisms: These may be direct or indirect. A direct mechanism includes intracanal ce-
ment migration ( ), which may injure neural structures through mass effect or thermal damage. A critical
increase in intravertebral pressure has also been described, particularly in bipedicular techniques.* Indirect mecha-
nisms include arterial embolism caused by cement microparticles occluding the anterior spinal artery or the artery
of Adamkiewicz, congestion of the Batson venous plexus, and thermal injury related to cement polymerization.® In
our patient, postoperative imaging ruled out cement leakage into the spinal canal ( ).
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Figure 4. Computed tomography of a lumbar vertebra, axial view. This is an illustrative
case, distinct from the case presented, showing intracanal cement migration (white
arrows) with spinal canal involvement.

Oncological prothrombotic state: Patients with active malignancy present a chronic hypercoagulable condition.
Discontinuation of rivaroxaban may generate a “rebound effect” with a transient increase in thrombin activity;
when combined with the release of tissue thromboplastin during bone manipulation, this facilitates in situ throm-
bosis of radiculomedullary arteries.®’ In this case, the patient was receiving rivaroxaban, whose suspension was
managed by the appropriate service, and was under active follow-up for two malignancies.

Hemodynamic compromise: Chronic pericardial effusion limits cardiac reserve.® Episodes of perioperative hy-
potension may lead to infarction in spinal cord “watershed zones,” where vascular supply is particularly vulnera-
ble—especially between T4 and T9.° The image of intramedullary injury, in our case, began at T9.

Fat and tumor embolism: The pressure exerted by kyphoplasty balloons may force fat or tumor debris into the
epidural venous circulation, resulting in venous spinal cord ischemia due to impaired venous outflow.’

Postoperative spinal cord ischemia is frequently a diagnosis of exclusion, in which clinical findings outweigh
initial imaging results.* The absence of abnormalities on computed tomography ruled out direct mechanical com-
pression from cement leakage or bone displacement, but not systemic vascular insufficiency. In oncological pa-
tients, the risk is not solely technical but also systemic, as vascular compromise results from the combination
of reduced cardiac output and a prothrombotic state exacerbated by anticoagulation withdrawal.'®!'A thorough
evaluation of patients with active cancer or those receiving oral anticoagulants is essential to reduce the risk of this
adverse event. Preventive strategies may include the use of a unipedicular technique, modification or bridging of
anticoagulation therapy, among others.
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Optimal spinal cord perfusion should be prioritized by maintaining a mean arterial pressure greater than 85 mmHg.

In the presence of any sudden neurological deficit following kyphoplasty, urgent magnetic resonance imaging
with diffusion-weighted sequences is mandatory, as this is the most sensitive modality for detecting restricted dif-
fusion associated with spinal cord infarction during the hyperacute phase.
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