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Acute Cauda Equina Syndrome Following Transpedicular Biopsy of a
Lumbar Vertebral Lesion: A Case Report of Spinal Non-Hodgkin’s
Lymphoma

Kushal R Gohil', Sangeet K Gawhale', Jyotishman Barman', Neha Selwal', Aditya A Agarwal,
Prathit Kumar'

Learning Point of the Article:
Acute neurological deterioration may rarely occur after biopsy of pathological vertebral lesions, and close post-procedural neurological
monitoring with urgentrepeatimaging and timely decompression when indicated are essential to preventirreversible neurological deficits.

Introduction: Spinal involvement in non-Hodgkins lymphoma (NHL) is uncommon and often presents with non-specific clinical and
radiological features, frequently mimicking infective or degenerative spinal pathology. Tissue diagnosis using transpedicular biopsy is
commonly performed in such cases. However, acute neurological deterioration occurring after biopsy in a pathological vertebra is rare. We
report a unique case of acute cauda equina syndrome (CES) developing in close temporal association with transpedicular biopsy of a lumbar
vertebrallesion, later diagnosed as NHL.

Case Report: A 60-year-old male presented with low back pain and left-predominant lowerlimb radiculopathy of 4 weeks’ duration, without any
bowel or bladder involvement or neurological deficit. Magnetic resonance imaging (MRI) revealed a pathological lesion involving the L4
vertebra, with differential diagnoses including infection and malignancy. A left-sided L4 transpedicular biopsy was performed under local
anesthesia, following which the patient remained neurologically intact. On the 4th post-biopsy day, the patient developed acute CES
characterized by bilateral lower limb weakness, bilateral flail foot, perianal sensory loss, urinary retention, and constipation. Repeat MRI
demonstrated significant cauda equina compression. Histopathological examination confirmed NHL. The patient underwent urgent L4-LS
decompression and stabilization, followed by systemic chemotherapy.

Conclusion: Although transpedicular biopsy is considered a safe diagnostic procedure, acute neurological deterioration may rarely occur in
patients with pathological vertebrallesions. A definitive causal relationship between biopsy and neurological deterioration cannotbe established
from a single case; however, this case highlights the importance of close post-procedural neurological monitoring. Early recognition of CES,
urgentrepeatimaging, and timely decompression, when indicated, are essential to reduce the risk of irreversible neurological deficits.

Keywords: Cauda equina syndrome, non-Hodgkin’slymphoma, transpedicular biopsy, lumbar spine, spinal tumors.

Introduction [1]. Vertebral involvement may occur with or without epidural

Spinal involvement in non-Hodgkin’s lymphoma (NHL) is rare extension and most frequently affects the thoracic spine,
and accounts for a small proportion of extranodal lymphomas, followed by the lumbar region [2]. The clinical presentation is
with primary spinal lymphoma being particularly uncommon often nonspecific, commonly manifesting as localized back pain
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or radiculopathy, and may closely mimic infective or
degenerative spinal pathology, leading to diagnostic delays [3].

Magnetic resonance imaging (MRI) is the modality of choice
for evaluating spinal lesions; however, imaging characteristics of
spinal lymphoma are frequently non-specific and may overlap
with those of spinal tuberculosis, metastatic disease, or
pyogenic spondylodiscitis [4,5]. Several authors have
emphasized that MRI alone is often insufficient to establish a
definitive diagnosis in spinal lymphoma, particularly in
tuberculosis-endemic regions or in patients with a prior history
of tuberculosis [6,7]. Consequently, histopathological
confirmation remains essential for accurate diagnosis and
appropriate treatment planning.

Transpedicular biopsy is a widely
accepted, minimally invasive
technique for obtaining tissue
diagnosis in vertebral lesions and
is generally considered safe, with a
low reported complication rate
[8]. Reported complications
include bleeding, infection, and
rarely neurological injury [9].
Neurological deterioration
following transpedicular biopsy is
uncommon, and the development
of acute cauda equina syndrome
(CES) after such a diagnostic
procedure is exceptionally rare.
CES represents a spinal
emergency and requires urgent
recognition and intervention to
prevent irreversible neurological
deficits [10].

Although uncommon, CES has
been reported as a presenting or
impending manifestation of
primary spinal NHL [11].
However, the occurrence of acute
CES following a diagnostic spinal
biopsy has been scarcely reported
in the literature and presents a

acute or rapidly progressive neurological deficits remains
debated. Several studies have suggested that combined surgical
decompression and adjuvant therapy may offer superior
neurological recovery in selected patients compared to non-
surgical treatment alone [12,13]. We report a rare case of acute
CES developing in close temporal association with
transpedicular biopsy of an L4 vertebral lesion, subsequently
diagnosed as NHL, highlighting the diagnostic challenges,
procedural risks, and management considerations associated

with thisunusual presentation.

unique ther apeutic dilemma Figure 1: (a) Anteroposterior radiograph of the lumbar spine at presentation showing degenerative changes

regarding the timing of surgical
decompression versus initiation of

without obvious gross instability. (b) Lateral radiograph of the lumbar spine demonstrating a partial compression
fracture of the L4 vertebral body. (c) Chest radiograph showing left lung collapse, consistent with sequelae of prior
pulmonary tuberculosis. (d, e, f) T2-weighted sagittal magnetic resonance imaging (MRI) of the lumbar spine

chemotherapy. While NHL is demonstrating partial compression fracture of the L4 vertebral body with associated marrow edema, along with
genera lly considered a diffuseposterior disc protrusion at the L4-L5 level causing compression of the thecal sac and encroachment of the

chemosensitive and radiosensitive Pilateralneural foramina. A posterior disc bulge at the L3-L4 level causing indentation of the thecal sacis also noted.

malignancy, the role of surgical
decompression in patients with

(gand h) Coronal MRI images showing involvement of the L4 vertebral body with altered marrow signal intensity.
(i, j, k, 1) Axial MRI sections demonstrating compression of the thecal sac at the L4-LS level with bilateral neural
foraminal narrowing and abutment of the exiting nerve roots, corresponding to the sagittal and coronal findings.
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Learning points MRI of the lumbar spine demonstrated a pathological lesion

. Spinal NHL is a rare entity that can clinically and involving the L4 vertebral body (Fig. 1), raising suspicion foran

infective or neoplastic etiology. Pre-biopsy assessment was

radiologically mimic infective or degenerative spinal

pathologies, particularly in patients with a prior history of
tuberculosis.

« MRI alone may be insufficient for definitive diagnosis,
and histopathological confirmation remains essential.

« Acute neurological deterioration, including CES, may
rarely occur after biopsy of pathological vertebral lesions;
however, causality should be interpreted cautiously in the
absence of definitive radiological or histological proof.

« Sudden-onset CES constitutes a surgical emergency and
mandates prompt recognition and urgent decompression
to preventirreversible neurological deficits.

« Management of spinal lymphoma with acute
neurological compromise requires a multidisciplinary
approach, balancing timely surgical decompression with
subsequent oncological treatment.

« In patients with pathological vertebral collapse or
epidural disease, assessment of mechanical instability and
close post-biopsy neurological monitoring may be
important for early recognition of neurological
deterioration.

Case Report

A 60-year-old male presented to the outpatient
department with complaints of low back pain and left-
predominant lower limb radicular pain of 4 weeks’
duration. The pain was insidious in onset, gradually
progressive, and severe enough to restrict mobility,
rendering the patient largely bedridden. There was no
history of trauma to the spine or lower limbs. At
presentation, the patient denied bowel or bladder
dysfunction, sensory disturbances, or constitutional
symptoms. He had a past history of pulmonary
tuberculosis treated 18 years earlier with completion of
anti-tubercular therapy, with residual unilateral lung
collapse as a sequela. There was no history of diabetes
mellitus or other significant comorbid illness (Fig. 1).

On examination, lumbar spine movements were
restricted and painful. The straight leg raising test was
positive at 60° on the right side and 40° on the left side.
Neurological examination of both lower limbs revealed no
gross motor deficit, normal sensory examination across all
dermatomes, and intact deep tendon reflexes. Plantar
responses were flexor bilaterally. Bowel and bladder
functions were intact, and there were no clinical features
suggestive of CES at baseline.
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Figure 2: (a) Intraoperative C-arm anteroposterior fluoroscopic image demonstrating
the transpedicular approach through the left L4 pedicle for biopsy. (b) Lateral
fluoroscopic image confirming appropriate trajectory and depth of the transpedicular
biopsy tract within the L4 vertebral body. (c) Intraoperative photograph showing the
biopsy specimen obtained, appearing as soft, friable tissue. (d and e) Immediate post-
biopsy anteroposterior and lateral radiographs of the lumbar spine demonstrating
maintained vertebral alignment with no evidence of acute instability. (f)
Histopathological and immunohistochemical findings from transpedicular biopsy of
the L4 vertebral body. Tumor cells show diffuse positivity for CD20, BCL6, MUM1,
and BCL2, and are immunonegative for CD10, c-MYC, Cyclin D1, CD138, CDS, and
TdT. The MIB-1 (Ki-67) labeling index is approximately 45%. These findings are
consistent with diffuse large B-cell lymphoma, non-germinal center subtype, as
classified by the Hans algorithm. (g) Low-power photomicrograph showing multiple
fragmented tissue bits with areas of hemorrhage and crushing artifact. Sheets of
histiocytes admixed with lymphoid cells are noted, along with occasional capillaries
and a bony fragment showing marrow elements with trilineage hematopoiesis. (h)
High-power photomicrograph showing occasional atypical cells with large vesicular
nucleiand eosinophilic cytoplasm with areas of karyorrhexis.
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Figure 3: (a, b, c) T2-weighted sagittal magnetic resonance imaging of the lumbar spine obtained after acute
neurological deterioration, demonstrating further collapse of the L4 vertebral body with an associated posterior

early vertebral collapse could not
be assessed at that stage. Advanced
vascular imaging or angiographic
evaluation was also not performed,
as there was no immediate clinical
suspicion of vascular injury or
active bleeding.On the fourth post-
biopsy day, the patient developed
acute neurological deterioration,
presenting with abdominal
distension, urinary retention,
constipation, and sudden onset
weakness of both lower limbs.
Neurological examination revealed
bilateral hip and knee power of
grade 3 (Medical Research Council
grading) and complete loss of ankle
dorsiflexion and plantarflexion
bilaterally, consistent with bilateral
flail foot. Sensory examination
revealed perianal sensory loss, with
absent bulbocavernosus reflex and
voluntary anal contraction. These
findings were consistent with acute
CES. An urgent MRI scan

epidural soft-tissue component causing marked indentation of the thecal sac and compression of the cauda equina. demonstrated further collapse of
(d, e, f) Corresponding axial T2-weighted images at the L4 level showing severe central canal compromise with the L4 vertebral body with an
crowding and compression of the cauda equina nerve roots and near-complete effacement of the surrounding 5550ciated e pidural soft-tissue

cerebrospinal fluid, correlating with the clinical features of acute cauda equina syndrome.

based on clinical examination and MRI findings. Quantitative
assessment of dynamic spinal instability using flexion-
extension radiographs or a validated spinal instability scoring
system was not performed. In view of the patient’s previous
history of pulmonary tuberculosis and the overlapping
radiological features of infective and neoplastic spinal
pathology, tissue diagnosis was considered necessary before
definitive treatment planning.

A left-sided L4 transpedicular biopsy was performed under
local anesthesia using an 11-gauge Jamshidineedle. Four biopsy
cores were obtained; the initial two cores yielded no diagnostic
material, while the subsequent two cores yielded soft, friable
tissue. Samples were sent for GeneXpert testing, acid—fast
bacilli smear, bacterial culture and sensitivity, and
histopathological examination. Immediate post-procedure
radiographs were satisfactory, and the patient remained
neurologically intact following the biopsy (Fig. 2). Immediate
post-biopsy MRI was not performed because the patienthad no
neurological deterioration immediately after the procedure.
Therefore, early post-procedural changes such as epidural
hematoma, edema, subtle progression of epidural disease, or

component causing significant
compression of the cauda equina at
the L4 level, corresponding clinically with the patient’s rapid
neurological decline (Fig. 3).

Microbiological investigations, including GeneXpert, acid—fast
bacilli smear, and bacterial cultures, were negative.
Histopathological examination of the biopsy specimen revealed
around blue cell tumor. On immunohistochemical analysis, the
tumor cells showed diffuse positivity for CD20, BCL6, MUM1,
and BCL2 and were immunonegative for CD10, c-MYC, Cyclin
D1, CD138, CDS, and TdT. The MIB-1 (Ki-67) labeling index
was approximately 45%. These findings were diagnostic of
diffuse large B-cell lymphoma, non-germinal center subtype, as
classified by the Hans algorithm (Fig. 2).

In view of the rapidly progressive neurological deficits and
established CES, the patient underwent urgent L4-L5
decompression and stabilization (Fig. 4). Following surgical
recovery, the patient was started on systemic chemotherapy
with a rituximab, cyclophosphamide, doxorubicin, vincristine,
and prednisolone-based regimen under the care of the
oncology team. Postoperatively, the patient was managed with
neurological monitoring, bladder care, limb physiotherapy,
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Figure 4: Postoperative computed tomography (CT) scan of the lumbosacral spine

progressed, and the patient expired in January 2026,
approximately 1 year after initiation of chemotherapy.

Discussion

Spinal involvement in NHL is uncommon and often
presents a diagnostic challenge due to its nonspecific
clinical and radiological features. Vertebral lymphoma
may closely mimic spinal infections, particularly
tuberculosis, or degenerative spinal pathology,
especially in patients with a prior history of
pulmonary tuberculosis [2,3,6]. As seenin the present
case, back pain with radiculopathy in the absence of
neurological deficit can delay suspicion of an
underlying malignant process, making
histopathological confirmation essential for definitive
diagnosis.

MRIis the investigation of choice for evaluating spinal
lesions; however, imaging findings in spinal
lymphoma are frequently non-specific and may
overlap with those of spinal tuberculosis, metastatic
disease, or pyogenic spondylodiscitis [4,5]. Several
authors have emphasized that MRI alone is often
insufficient to establish a definitive diagnosis of spinal
lymphoma, particularly in tuberculosis-endemic
regions, necessitating tissue diagnosis [6,7].
Consequently, transpedicular biopsy is widely
employed as a minimally invasive and generally safe
diagnostic procedure for vertebral lesions, with a low
reported complicationrate [8,9].

Neurological deterioration following transpedicular
biopsy is rare, and the development of acute CES after
such a procedure is exceptionally uncommon. In the
present case, the patient remained neurologically

following posterior decompression and instrumented stabilization. (a) Coronal CT image intact immediately fOHOWing biopsy and developed
demonstrating posterior pedicle screw-rod construct spanning L3 to LS. (b) Lateral CT acute CES on the 4th post—procedure day. Although a

reconstruction showing appropriate alignment of the instrumentation with restoration of Jirect causal relationship cannot be definitively
inal stability. ittal CT tructi firmi tisfact icl . . . . .

:pl.na stability. (c) Sagittal CT reconstructions con ol ity pedicle screw . tablishe d, possible mechanisms include post-biopsy

rajectory and rod placement across the L3-LS levels. (d) Axial CT sections demonstrating

appropriate pedicle screw positioning within the vertebral pedicles without evidence of hemorrhage, tumor edema, pathological vertebral

cortical breach orimplant malposition.

assisted mobilization as tolerated, and supportive
rehabilitation. Serial clinical neurological examinations were
performed during follow-up; however, neurological recovery
was not quantified using standardized neurological or disability
scoring systems such as the ASIA impairment scale, Oswestry
Disability Index, or Japanese Orthopaedic Association score.
Formal quality-of-life assessment was also not performed.

The patient completed chemotherapy and was kept on regular
oncological follow-up. Despite treatment, the disease

collapse, or progression of epidural disease leading to

acute neural compression. This temporal association
highlights the importance of close neurological monitoring
following spinal biopsy, particularly in pathological vertebrae
[8,9].
Several limitations of the present case must be acknowledged.
First, this report represents a single-patient observation and
therefore cannot be generalized to all patients with spinal NHL
or pathological vertebral lesions undergoing biopsy. Second,
although acute CES developed in close temporal association
with transpedicular biopsy, a definitive causal relationship
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between the biopsy procedure and neurological deterioration
cannot be established. The exact mechanism remains
speculative, as histological confirmation of post-biopsy
hemorrhage, edema, vascular injury, or acute tumor progression
atthe compressive site was not available.

Pre-biopsy dynamic spinal instability was not quantitatively
assessed using flexion-extension radiographs or a validated
spinal instability scoring system. Occult mechanical instability
in the pathological L4 vertebra may have contributed to
subsequent vertebral collapse and neurological compromise.
Immediate post-biopsy MRI was also not performed, limiting
the ability to identify early epidural hematoma, edema, subtle
tumor progression, or early vertebral collapse. In addition,
advanced vascular imaging or angiographic studies were not
conducted; therefore, occult vascular injury or bleeding could
notbe conclusively excluded.

The present report also does not allow comparison between
transpedicular biopsy and alternative diagnostic techniques
such as computed tomography-guided percutaneous biopsy or
open biopsy. The diagnostic approach and management
decisions reflect a single-center experience and may not be
universally reproducible. Functional neurological recovery
after decompression was assessed clinically but was not
quantified using standardized neurological or disability scoring
systems. Similarly, post-operative rehabilitation outcomes,
long-term oncological response, and quality-of-life measures
were not comprehensively analyzed. Since the patient expired
approximately 1 year after initiation of chemotherapy, the long-
term effectiveness of combined surgical and oncological
management could not be adequately evaluated.

The patient’s prior history of pulmonary tuberculosis may also
have influenced the initial diagnostic pathway and introduced a
potential diagnostic bias toward infective pathology.
Nevertheless, negative microbiological investigations and
subsequent histopathological and immunohistochemical
confirmation established the final diagnosis of diffuse large B-
cell lymphoma. Whether earlier decompression before the
development of complete CES could have altered neurological
or survival outcomes remains uncertain and cannot be
concluded from this single case. Larger studies or additional
comparable reports are required before evidence-based
recommendations regarding monitoring protocols after biopsy
of pathological vertebral lesions can be made.

CES itself represents a neurosurgical emergency requiring
urgent recognition and intervention to prevent irreversible
neurological deficits [10]. While CES has been described as a
presenting or impending feature of primary spinal lymphoma,
asreported by Adhikari etal. [11], the occurrence of acute CES
following a diagnostic transpedicular biopsy has been scarcely

documented. This distinction is clinically important, as it
underscores the rarity and novelty of the present case.

The optimal management of spinal NHL with acute
neurological compromise remains debated. Although
lymphoma is generally chemosensitive and radiosensitive,
several studies have demonstrated improved neurological
outcomes with surgical decompression in patients presenting
with severe or rapidly progressive neurological deficits [12,13].
Peng et al. reported better neurological recovery in selected
patients treated with combined surgical decompression and
adjuvant therapy compared to non-surgical treatment alone
[12]. Inthe present case, the rapid progression to complete CES
necessitated urgent decompression and stabilization despite
the underlying oncological diagnosis, to prevent permanent
neurological injury and to allow safe initiation of definitive
chemotherapy.

This case emphasizes several important clinical considerations.
Spinal lymphoma should be included in the differential
diagnosis of pathological vertebral lesions, even in patients with
a strong clinical history suggestive of infection. Although
transpedicular biopsy is generally considered safe, clinicians
should remain vigilant for delayed neurological deterioration in
patients with pathological vertebral lesions, especially when
vertebral collapse, epidural disease, or occult instability may be
present. Finally, management of acute neurological
compromise in spinal lymphoma requires a multidisciplinary
approach, balancing timely surgical decompression with
subsequent oncological treatment.

Conclusion

Acute CES occurring after transpedicular biopsy in a patient
with spinal NHL is exceptionally rare and clinically devastating.
Although a definitive causal relationship between the biopsy
procedure and neurological deterioration cannot be established
from a single case, this report highlights the importance of
maintaining a high index of suspicion for delayed neurological
deterioration after diagnostic spinal procedures, particularly in
pathological vertebral lesions. Prompt recognition, urgent
repeat imaging, and timely surgical decompression, when
indicated, combined with appropriate oncological
management, are essential to reduce the risk of irreversible
neurological deficits.
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Clinical Message

Transpedicular biopsy is generally considered safe; however, patients with pathological vertebral lesions should be closely monitored for

delayed neurological deterioration. New-onset lower limb weakness, worsening radiculopathy, saddle anesthesia, urinary retention,

constipation, orloss of anal tone after biopsy should prompt urgent neurological assessment and repeat imaging. Early recognition of evolving

cauda equina syndrome and timely decompression, when indicated, mayhelp prevent permanent neurological deficits.
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