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Posterior listhesis of a lumbar vertebra in spinal tuberculosis
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Abstract

The management of spinal tuberculosis, especially in chil-

dren, is controversial. In children, vertebral destruction is

more severe than adults because of the cartilaginous nature

of their bone. Modern chemotherapy has significantly

decreased mortality in spinal tuberculosis, but morbidity

remains high. Without early surgery, patients can develop

severe kyphosis leading to respiratory insufficiency, painful

costopelvic impingement and paraplegia. Lumbar kyphosis

results in early degenerative lumbar canal stenosis and is

cosmetically unacceptable. We report a paediatric case of

atypical spinal tuberculosis demonstrating the need for

early surgical intervention to prevent significant spinal

instability and neurologic deficit. A 12-year-old girl pre-

sented with increasing ambulatory difficulty and double

incontinence 4 months after initiating treatment for pul-

monary tuberculosis. There was no history of traumatic

injury. Examination revealed severe lower limb neurologic

deficit, with hypotonia, areflexia, marked sensory loss, and

grade 0/5 power in both lower limbs. Plain radiographs and

magnetic resonance imaging (MRI) demonstrated grade IV

posterior listhesis of the L2 vertebral body over L3, cauda

equina compression and bilateral psoas abscesses. Erosion

of both the body and pedicle of L2 was observed. Both

serology and pus drained from the psoas abscesses were

negative for microorganisms. The patient underwent an L2

vertebrectomy via a left retroperitoneal approach. A tita-

nium cage packed with autologous bone graft was inserted,

and the spine was stabilized by fixation with screw and rods.

Histopathology confirmed a diagnosis of tuberculosis.

Eighteen months following the procedure, the patient has

regained some power in her right leg and has completed her

course of anti-tuberculous chemotherapy, but remains

wheelchair-bound. To our knowledge, this is the first

reported case of posterior listhesis secondary to spinal

tuberculosis. Here, we discuss the possible management

options in such a case, and the indications for surgery. As

the global HIV/AIDS epidemic causes a resurgence in

tuberculosis, increased awareness among the medical

community regarding the atypical presentations of spinal

tuberculosis is necessitated; both in the developing world

where advanced clinical presentations are common, and in

the developed world where spinal tuberculosis is an often-

neglected diagnosis.

Keywords Posterior listhesis � Spinal tuberculosis �
Lumbar spine � Vertebrae � Pott’s disease

M. A. Kirkman � K. Sridhar

Department of Neurosurgery, National Neurosciences Center,

Kolkata, West Bengal, India

M. A. Kirkman (&)

The Medical School, Newcastle University, Framlington Place,

Newcastle upon Tyne NE2 4HH, UK

e-mail: matthew.kirkman@doctors.org.uk

123

Eur Spine J (2011) 20:1–5

DOI 10.1007/s00586-010-1524-5



Case presentation

A 12-year-old Bangladeshi girl with a recent history of

pulmonary tuberculosis presented with a 5-day history of

immobility, loss of sensation below the mid-thigh bilate-

rally and bowel and bladder incontinence. She was on

anti-tuberculous therapy at admission—rifampicin and

isoniazid—for pulmonary tuberculosis diagnosed 4 months

previously. Severe lower back and anterior thigh pain had

developed 1 month before admission, diagnosed at another

centre as tuberculosis of the L2 vertebra; bed rest and

continuation of anti-tuberculous therapy was advised at

that time. There was no history of traumatic injury. Past

medical history revealed a Dandy-Walker cyst, untreated

due to lack of parental consent. There was no history of

abnormal mental state, but performance in school was

subnormal. Examination revealed macrocephaly in keeping

with hydrocephalus, but normal higher functions and cra-

nial nerves. Bilateral upper-extremity muscle tone, power,

and reflexes were normal. Both lower limbs were wasted

without fasciculation but demonstrated hypotonia, grade

0/5 muscle power and areflexia. Abdominal reflexes were

present and plantars were down-going bilaterally, but anal

reflex was absent. Sensation below the level of L3 was

absent on the right and vastly reduced on the left. At the

level of L2, gibbus was present with severe tenderness, as

well as scoliosis with convexity to the right. Owing to the

patient’s ambulatory status, gait was unable to be assessed.

Routine hematological and biochemical investigations,

including erythrocyte sedimentation rate (ESR), were

normal. Plain radiographs of the dorso-lumbar spine

(anteroposterior and lateral) revealed Meyerding’s Grade

IV posterior listhesis (total intervertebral foramina occlu-

sion) of L2 over L3, with evidence of erosion of the L2

body and pedicle (Fig. 1). MRI of the same region dem-

onstrated cauda equina compression, hypointensity of the

L2 vertebra, minor hypointense signal changes of the L1

and L3 vertebrae (Fig. 2) and bilateral psoas abscesses

(Fig. 3). Cerebral MRI revealed the Dandy–Walker mal-

formation and hydrocephalus, without peri-ventricular

leukomalacia. Both serology and pus drained from the

psoas abscesses failed to grow microorganisms, and no

acid-fast bacilli were demonstrated on Ziehl–Neelsen

staining.

Diagnostic imaging (Figs. 1, 2, 3)

Historical review of the condition, epidemiology,

diagnosis, pathology, and differential diagnosis

Tuberculosis, an ancient scourge of humanity, sympto-

matically affects 30 million people worldwide and kills

three million annually [1]. Skeletal involvement is present

in 1–3% of affected individuals and, of these, half have

spinal involvement [2, 3]. Spinal tuberculosis was descri-

bed in 1779 by Percival Pott as ‘‘…that kind of palsy of

lower limbs which is frequently found to accompany a

curvature of the spine’’ [4]; nowadays, it is considered a

disease of children in developing nations and elderly in the

industrialized world. Tuberculosis has a predilection for the

thoracic vertebrae, with only 3–5% of spinal infections

located in the cervical or lumbar regions [2].

Mycobacterium tuberculosis usually enters the body via

the respiratory tract, before undergoing hematogenous

dissemination. Vertebral involvement often results from

dissemination of tuberculous bacilli via the intercostal

lumbar arteries and, to a lesser extent, the vertebral venous

plexus (Batson’s plexus) or proximal affected para-aortic

lymph nodes; the result is destruction of first cancellous

and then cortical bone, followed by gradual spread to

adjacent vertebrae via the intervertebral disc space. In

Fig. 1 Admission

anteroposterior (left) and lateral

(right) plain radiographs of the

spine demonstrating Grade IV

posterior listhesis of the L2

vertebra over L3 (arrows) and

scoliosis
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advanced stages of disease as in our case, progressive

vertebral collapse leads to spinal instability with kyphosis,

gibbus formation, and neurologic sequelae. Single verte-

bral involvement in tuberculosis is extremely rare [5], and

posterior listhesis of a vertebra has never been associated

with tuberculosis in the current literature. Further, of the

thirteen reported cases of coexisting spinal tuberculosis and

anterolisthesis [6–9], in only three instances did tubercu-

losis definitely predate the development of anterolisthesis

[7, 9]. The case reported by Nissen-Lie (quoted by Ratliff

[7]) had no evidence of a defect in the pars interarticularis

before tuberculosis, believing that the tuberculosis led to

extensive vertebral destruction and a ‘stress lesion’ of the

neural arch, precipitating anterolisthesis. In two of the three

cases of coexisting anterolisthesis and tuberculosis reported

by Chadha et al. [9], the authors reported that tuberculosis

of the posterior elements probably led to secondary antero-

listhesis; in the other case they reported, the tubercular

process was confined to the anterior (paradiscal) site

without involving the posterior elements, and hence

appears to be unrelated to the anterolisthesis observed.

Similarly, anterolisthesis was definitely present before the

tubercular process commenced in the case reported by

Ratliff [7], and the details of two cases described by

Newman [6] and six by Tuli [8] are obscure. A pre-existing

vertebral defect was unlikely in our case given the child’s

age, radiological picture, relatively sudden onset and lack

of a history of trauma. Further, there is no evidence in the

literature that an infection predisposes to anterior or pos-

terior listhesis of a vertebra. Instead, tuberculous invasion

and erosion of both the body and pedicle of the L2 vertebra

probably led to posterior listhesis of L2 over L3, com-

pletely obliterating the intervertebral foramina and causing

cauda equina compression.

Clinically, spinal tuberculosis usually takes an indolent

course, presenting with back pain, low grade fever, chills,

weight loss, and non-specific constitutional symptoms.

Only occasionally is paraplegia the first sign, and usually

this is a result of tuberculous granulation tissue, pus,

extruded sequestrae, intervertebral disc fragments and

vertebral collapse. The mainstay of diagnosis rests on high

clinical suspicion. Documented history of tuberculosis with

involvement of posterior vertebral elements and presence

of psoas abscesses is almost pathognomonic of spinal

tuberculosis even when lacking positive cultures [10].

Purified protein derivative (PPD) testing should be per-

formed in all suspected patients, but a positive result does

not confirm the diagnosis, and false-negative results in

extrapulmonary disease may approach 30% [2]. Polymer-

ase chain reaction (PCR) is valuable where available, but

sensitivity for non-respiratory specimens varies. Anti-

tubercular antibodies by enzyme-linked immunosorbent

assay (ELISA) may be sought if molecular techniques are

unavailable [2]. MRI is the most useful diagnostic tool for

typical and atypical spinal tuberculosis; it affords detection

of the disease several months earlier than conventional

methods, provides greater detail of soft tissue and disc, and

allows better visualization of posterior vertebral elements

[1]. However, a confident diagnosis of spinal tuberculosis

from radiological findings is made in less than half of cases

Fig. 2 Sagittal T2-weighted MRI demonstrating posterior listhesis of

the hypointense L2 vertebra over L3, and cauda equina compression

Fig. 3 Coronal T2-weighted MRI depicting bilateral psoas abscesses

(arrows) and scoliosis
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and, since three-quarters of cases demonstrate paraverte-

bral soft tissue mass and spinal abscesses [2], both bacte-

riologic and histocytologic evidence must be collected by

image-guided fine needle aspiration (FNA) for diagnostic

confirmation before initiating treatment, especially for

atypical presentations [5]. Acid-fast bacilli staining or

culture is only positive in around 30% of cases [9]. Further,

the sad irony is that access to these investigations in

resource-limited settings—where spinal tuberculosis is at

its most prevalent—can be meagre. It is for this reason that

patients such as the one described here present with such

advanced pathology.

The main differential diagnoses of spinal tuberculosis

include pyogenic and fungal osteomyelitis, trauma, multi-

ple myeloma, lymphoma, eosinophilic granuloma, and

metastatic deposits; the latter, although not an uncommon

cause of acute paraplegia, is unlikely in our patient of only

12 years old.

Rationale for treatment and evidenced-based literature

Treatment of spinal tuberculosis is guided by the severity

and extent of disease. Eradication of infection should be

the primary aim, and if present, the correction or preven-

tion of an increase in angular deformity and the recovery of

any neurological deficits. Those with early clinical disease

lacking neurological signs can potentially recover fully

through bed rest and at least 18 months chemotherapy

incorporating isoniazid (so-called conservative manage-

ment) [1]. Patient compliance with chemotherapy is vital

for success, hence directly observed therapy (DOT) is

recommended.

Our case demonstrates the significant spinal instability

and neurologic deficit that can result from spinal tubercu-

losis. If surgery is planned, it is vital to assess the extent of

destruction as well as the possibility of instability and

neurologic involvement [5]. Individuals developing new

tubercular lesions or those without adequate clinicoradio-

logic healing response may require surgery; difficulty

arises in deciding how long to wait before making this

decision [11]. Cases lacking classic clinicoradiologic

findings require surgical decompression and tissue biopsy

for histopathological examination to confirm the diagnosis.

Early surgical decompression and stabilization should be

performed in all cases where a neurologic deficit is

developing, remaining stationary or worsening with che-

motherapy and bed rest alone [11]. Acute-onset paraplegia

and neural arch involvement require early surgical

decompression [11]. In our case of acute-onset paraplegia

with posterior lumbar listhesis, surgery was clearly indi-

cated; although extremely rare, patients with simultaneous

involvement of the anterior and posterior elements of a

single vertebra have been reported as being optimally

managed by posterior decompression and stabilization [5].

The best outcomes from stabilization in spinal tuberculosis

have resulted from using a titanium cage packed with

autologous bone graft and anterior screw and rod fixation

[12, 13]. Iliac crest bone graft offers good conductivity and

osteoinduction, and is the graft material of choice at all

levels of the spine despite harvesting area morbidity [11]. It

is for these reasons that in our patient a titanium cage

packed with autologous bone from the ipsilateral iliac crest

was utilized.

Adjuvant chemotherapy is essential in improving out-

comes following surgery, and for this reason our patient

continued with her prior rifampicin and isoniazid therapy,

as well as commencing ethambutol and pyrazinamide on

admission. Modern chemotherapy has decreased mortality

of skeletal tuberculosis by 75% [14], but morbidity remains

high; 20% of survivors develop paraplegia along with

residual spinal deformity [15]. In the long-term, severe

Fig. 4 Postoperative

anteroposterior (left) and lateral

(right) plain radiographs of the

spine showing satisfactory

fixation with rod and screws and

stabilization with titanium cage

packed with autologous bone

graft
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kyphosis results in respiratory insufficiency, painful

costopelvic impingement and paraplegia [11, 16]. In chil-

dren, vertebral destruction is more severe than adults

because most bone is cartilaginous, and growth adds to the

angulation due to growth retardation of the anterior column

and unrestricted growth of the posterior column [17].

Lumbar kyphosis results in early degenerative lumbar

canal stenosis and is cosmetically unacceptable. This

highlights the need for a proactive approach to manage-

ment, not least in the paediatric age group.

Procedure

Two days after admission, the patient underwent an L2 verte-

brectomy via a left retroperitoneal approach under general

anaesthetic. On direct visualization it was clear that the left

pedicle of the L2 vertebra was partially destroyed, and the L2

vertebra was displaced postero-laterally to the right,

stretching the thecal sac. The thecal sac and roots were

decompressed, and a titanium cage (GESCO, Chennai,

India) packed with autologous bone graft taken from the

ipsilateral iliac crest was inserted for stabilization, along

with rod-and-screw fixation (Fig. 4). Both psoas muscles

were found to be significantly swollen due to cold abscess

and granulation tissue, and underwent debridement.

Procedure imaging (Fig. 4)

Outcome and follow-up

Histopathology of L2 vertebral tissue and paraspinal

granulation tissue revealed a histiocytic granuloma con-

sistent with tuberculosis. The post-operative period was

uneventful and the patient was discharged 1 month after

admission, to complete a 2-month course of rifampicin,

isoniazid, pyrazinamide and ethambutol, and a further

16 months of rifampicin and isoniazid alone. Two months

following the surgery, power improved to grade 1/5 in the

right lower limb only. Otherwise, there has been no further

improvement in her neurological symptoms since her ini-

tial presentation. She remains wheelchair-bound 18 months

post-operatively, having completed her course of medica-

tion, and is followed up in clinic regularly.
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