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Abstract

Introduction. Despite modern imaging methods, tuberculous
abscess in the subdural space of the spine can lead to misdiag-
nosis and to neurogical complications development, even more
up to paraplegia. We presented an extremely rare case of sub-
dural tuberculous abscess of the lumbar (L) spine and parapa-
resis in imunocompetent a 49-year-old patient. Case report. A
patient with chronic L syndrome and a history of intervertebral
(IV) disc L3 and L5 operations got severe back pain late in July
2007. At the same time the patient had a purulent collection in
the left knee, and was treated with high doses of corticosteroids
and antibiotics. Then, the patient got a high fever, the amplifi-
cation of pain in the L spine and the development of parapare-
sis. Erythrocyte sedimentation rate was 108 mm/1 h, C-
reactive protein 106.0 mg/L, white blood cell (WBC) 38.4 
09/L with a left turn. Magnetic resonance imaging (MRI) of
the spine was registered expansive formation in the spinal ca-
nal, from the level of the IV disc L2 to the mid-L4 vertebral
body. This finding is a “spoke” in favor of the extrusion and
sequestration of IV disc L3 with the cranial and caudal migra-
tion. The patient underwent an emergency neurosurgical op-
eration. The diagnosis of subdural staphylococcal abscess of L
spine was made. According to the antibiogram antibiotic ther-
apy was applied but without effect on the course of the disease.
Control MRI of the L spine showed spondylodiscitis L3/L4,
abscess collection in the spinal canal and paravertebral muscle
abscess. Late in September 2007 the patient underwent needle
biopsy of the L3 vertebral body guided by computed tomogra-
phy and the acid-fast bacilli (AFB) were found. Tuberculostat-
ics were introduced in the therapy. Two years later the patient
was without significant personal difficulties, and with normal
clinical, laboratory and morphological findings. Conclusion.
Subdural tuberculous abscess of the spine is extremely rare
manifestation of spine tuberculosis. The exact and early diag-
nosis and adequate treatment of atypical form of spine tuber-
culosis are key factors of good prognosis.
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Apstrakt

Uvod. Subduralni tuberkulozni apsces ki me može biti nedija-
gnostikovan i pra en neurološkim komplikacijama sve do pa-
raplegije, uprkos modernim radiološkim metodama. Prikazan je
izuzetno redak slu aj subduralnog tuberkuloznog apscesa lum-
balne (L) ki me sa paraparezom, kod imunokompetentne bole-
snice, stare 49 godina. Prikaz bolesnika. Bolesnica sa hroni -
nim L-sindromom i anamnezom o operacijama intervertebral-
nog (IV) diska L3 i L5 dobila je jake bolove u L-ki mi krajem
jula 2007. Istovremeno, imala je i gnojnu kolekciju u predelu le-
vog kolena. Le ena je visokim dozama kortikosteroida i antibi-
oticima. Tada je dobila visoku temperaturu, uz poja anje inten-
ziteta bola u L-ki mi i razvoj parapareze. Sedimentacija eritro-
cita bila je 108 mm/1 h, C-reaktivni protein 106,0 mg/L, leu-
kociti 38,4  109/L sa skretanjem ulevo. Magnetnom rezonan-
com (MR) L-ki me u spinalnom kanalu, po ev od IV diska L2
do polovine tela pršljena L4 registrovana je ekspanzivna forma-
cija. Nalaz je ukazivao na ekstruziju i sekvestraciju IV diska u
nivou IV prostora L3 sa kranijalnom i kaudalnom migracijom.
Ura ena je hitna neurohirurška operacija koja je pokazala da se
radi o subduralnom stafilokoknom apscesu L-ki me. Prema
antibiogramu primenjena je antibiotska terapija, ali bez efekta
na tok bolesti. Kontrolna MR L-ki me pokazala je spondilodis-
citis L3 i L4 pršljena, apscesnu kolekciju u spinalnom kanalu i
apsces paravertebralne muskulature. Krajem septembra 2007
ura ena je iglena biopsija tela L3 pršljena vo ena kompjuteri-
zovanom tomografijom i dokazani su acidorezistentni bacili. U
terapiju su uklju eni tuberkulostatici. Dve godine kasnije boles-
nica je bila bez zna ajnijih subjektivnih tegoba, sa normalnim
klini kim, laboratorijskim i morfološkim nalazima. Zaklju ak.
Subduralni tuberkulozni apsces ki me je ekstremno retka mani-
festacija tuberkuloze ki me. Ta na i rana dijagnoza i adekvatna
terapija atipi ne forme tuberkuloze ki me klju ni su faktori do-
bre prognoze.

Klju ne re i:
tuberkuloza; apses; subduralni prostor; pršljenovi,
lumbalni; dijagnoza, diferencijalna.
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Introduction

Tuberculosis (TB) of the spine accounts for about 2% of
all cases of TB and for almost 50% of all patients with skeletal
TB 1–3. The disease can affect one or more parts of the spine,
vertebral body, intervertebral (IV) disc, paravertebral soft tis-
sue and/or epidural space 3–8. Rare cases of intramedullary and
extramedullary tuberculoma and tuberculous abscess with spi-
nal cord compression, without radiological signs of tubercu-
lous spondylitis and meningitis are also described 9–14. How-
ever, the development of tuberculous abscess in the subdural
space of the spine is extremely rare 15–18. Despite modern im-
aging methods, atypical presentations of spinal TB can lead to
misdiagnosis and the development of neurological complica-
tions, sometimes up to paraplegia 4, 6, 8, 19–24. We presented an
extremely rare case of subdural tuberculous abscess of the
lumbar spine, and paraparesis.

Case report

In late July 2007, a 49-year-old patient with chronic lum-
bar (L) syndrome and a history of of IV disc L3 and L5 opera-
tions felt severe back pain. During this period, after an injury,
the patient developed a purulent collection in the area of the
left knee that was drained with the use of antibiotic therapy. At
the same time, because of severe pain in the L spine, the pa-
tient received high-dose of methylprednisolone from August
2–4. Suddenly, strong chills and 40ºC temperature appeared in
the patient. The back pain intensivied and spread out along
both legs, followed by the occurrence of paresthesia in the toes
of both feet and inability to walk. Therefore, the patient was
admitted to the Clinic for Neurosurgery, Military Medical
Academy (MMA), Belgrade on August 9. She felt tenderness
on pressure and paravertebral muscle spasm in the lower part
of the L spine. The clinical examination revealed high tem-
perature, crossed sign of Lazarevic and hypoesthesia in the left
dermatomes L3, L4 and L5. A rough main force of the dorsal
flexors on the left foot has been weakened. A purulent collec-
tion was noticed in the area of the left knee. In laboratory
studies on admission leukocytes were 38.4 × 109/L and neu-
trophils were 35.0 × 109/L.

Magnetic resonance imaging (MRI) of the spine, from
the level of IV disc L2 to the mid-L4 vertebral body, re-
vealed “an extradural”, expansive formation with signal in-
tensity of IV disc in the spinal chanal (Figure 1). This for-
mation was occupying the anterior two thirds of the spinal
chanal. Following administration of contrast, the formation
increased signal intensity in the T1W sequence just margin-
ally. This finding was a “spoke” in favor of the extrusion –
sequestration of IV disc L3 with the cranial and caudal mi-
gration.

Soon after the admission, incision and drainage of the
purulent collection were done in the region of the left knee.
Unfortunately, we did not test the culture of pus, and the pa-
tient received ceftriaxone, 2,000 mg daily intravenously.
This therapy resulted in regression of the purulent collection
of the knee, however, the fever and increased leukocytes
count maintained continuously. Despite severe back pain and

neurological deterioration the patient underwent neurosurgi-
cal intervention on  August 17. On that occasion, laminecto-
mies L3 and L4 were performed and then dural sack was
moved. Unexpectedly, dural tearing and leakage of purulent
content from the expansive formation into the spinal canal
were found. Curettage of the abscess cavity was performed
immediately and the dura was sutured. Staphylococcus
aureus sensitive to most antibiotics was isolated from the pu-
rulent content. The antibiotic therapy was continued using
vancomycine in a dose of 2,000 mg a day, and the diagnosis
of spinal subdural Staphylococcus aureus abscess was made.

In order to continue the treatment, the patient was trans-
ferred to the Clinic for Infectious Diseases, MMA, on
August 23, 2007. At the admission, the patient had high fe-
ver, and was hardly moving because of severe pain in her
back and legs. In laboratory studies erythrocyte sedimenta-
tion rate (ESR) was 108 mm/1.h, C-reactive protein (CRP)
106.0 mg/L, leukocytes 13.2 × 109/L, neutrophils 78.3%,
erythrocytes 3.3 × 1012/L, hemoglobin 99 g/L, platelets 616 ×
109/L, albumin 17 g/L. Control MRI of the L spine in early
September showed edema and inflammation of L3 and L4
vertebral bodies with signs of discitis and thickening of the
dura mater at the level of L4 (Figure 2). Paravertebral puru-

Fig. 2 – Magnetic resonance imaging of the spine
(September 4, 2007) shows spondylodiscitis L3/L4, subdural

and prevertebral abscess

Fig. 1 – Magnetic resonance imaging of the spine: T1W
sequence with and without contrast (a,b); T2W FSE

sequence (c) – expansive formation of the spinal canal at the
level of L3/L4 vertebral bodies
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lent collections around the vertebral bodies L3 and L4 and
the abscess collection in the spinal canal, lower than the
baseline were also registered.

The combined use of glycopeptides and carbapenems,
followed by other antibiotics was continued (Figure 3).
However, the fever, back pain and high values of ESR (100
mm/1.h) and CRP (43.5 mg/L) were still held. Due to lack of
response to this therapy, the patient underwent  needle bi-
opsy of the vertebral body L3 guided by computer tomogra-
phy on September 27. Using direct observation of the ob-
tained material, acid-fast bacili (AFB) were seen, suspected
on Mycobacterium tuberculosis (MBT). On the following
day, the treatment was continued by using four first-line of
tuberculostatics (streptomycin – 1,000 mg daily, isoniazid –
500 mg daily, rifampicin – 600 mg daily, ethambutol – 1,200
mg daily). This therapy leads to a gradual normalization of
body temperature, thus reducing the patient’s discomfort
problems and normalization of laboratory findings (Figure
3). Polymerase-chain reaction (PCR) results on Mycobacte-
rium tuberculosis and culture of biopted specimens by
Löwenstain, as well as MBT cultures from vertebra and
paravetebral abscess collections, which were subsequently
obtained, were negative. Malignant cells were not registered
using cytological examination of the tissue obtained by bi-
opsy, and its histological analysis indicated that it was a
blood clot.
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Fig. 3 – The course of the disease and treatment of patients
with subdural tuberculous abscess of the lumbar spine

Control MRI of the L spine was done in late October
2007. The slight regression of spondylodiscitis L3/L4 was
registered, compared to the previous review. The collapse of
the IV disc and progression of destruction IV space L3 were
recorded, too. Subdural and paravertebral fluid collections
were not identified. Since, November 5, 2007, the patient
continued the treatment by three tuberculostatics, without
streptomycin for the a total of 18 months (Figure 3). This
therapy was conducted daily for 12 months. After that, the
same drugs were administered three times a week for three
months, and then twice a week. Upon completion of the ther-
apy, the patient was without significant subjective symp-
toms, and clinical findings and laboratory tests were within
normal limits. There were no signs of spondylodiscitis, and
subdural or paravertebral fluid collection on MRI of the L
spine (Figure 4).

Fig. 4 – Magnetic resonance imaging of the spine (September
9, 2009) in the patient with subdural tuberculous abscess

after therapy completion shows a complete regression of  the
disease

Discussion

In this paper, we presented an extremely rare case of
subdural tuberculous abscess of the L spine, as a serious dif-
ferential diagnostic problem. Generally, the classic form of
spinal TB (Pott’s disease) is easily recognized and treated
promptly. Radiological methods revealed frontal destruction
of two adjacent vertebrae with destruction of the corre-
sponding IV disc and kyphotic deformity. Often, there is a
bilateral psoas abscess, and all patients have compression of
the spinal cord or cauda equina 25–28. On the other hand, the
atypical forms of spinal TB, which accounts for nearly 25%
of all patients with this disease, may represent an important
problem. Despite modern radiological methods and therapy,
they are accompanied with frequent development of neuro-
logical complications, because of delayed diagnosis, which
sometimes can lead up to paraplegia 4, 6, 8, 19–23. Atypical
forms of spine TB are a tuberculous spondylitis without in-
volvement of IV disc, TB of posterior spinal elements or dif-
ferent parts of the spine and destructive lesions of cervical
vertebrae and the sacrum 6–8, 23, 29, 30. Cases of spine TB with
signs of compression of the spinal cord without radiological
evidence of tuberculous spondylitis or meningitis have been
described very rarely 9–13, 23.

The development of spinal subdural abscess, particu-
larly of tuberculous origin, has been recorded extremely rare.
Velissaris et. al. 18 pointed out that a total of 65 cases of spi-
nal subdural abscess had been reported in the literature until
the first half of 2009. According to the same authors,
Staphylococcus aureus was the most common bacterial cause
of this disease, in 35 patients, while Mycobacterium tuber-
culosis was causative agent in only two cases 18. However, in
both of the above cases, the development of tuberculous spi-
nal subdural abscesses occurred during the course of tuber-
culous meningitis, which facilitated the diagnosis 15, 16. All
these facts about atypical spine TB are sufficient to clarify
why our patient was initially misdiagnosed. In addition,
wrong diagnosis is ascribed to the fact that patients suffer
from chronic low back pain for many years. Also, the pre-
sented patient was operated for IV disc herniation twice. The
appearance of high fever and leukocytosis were initially in-
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terpreted with the development of sepsis from purulent foci
in the region of the left knee, after the administration of high
doses of corticosteroids. Therefore, no surprise, that the spi-
nal subdural abscess was initially misdiagnosed as IV disc
extrusion, in this case.

In recent years, “medical awareness” of spine TB is
less than the actual incidence of the disease. Late set of ex-
act diagnosis is the main cause of permanent damage to the
high rate and prolonged duration of illness 31–33. Therefore,
it is important to know that extensive abstraction of the
spinal canal and compression of the spinal cord, in the ab-
sence of radiological signs of vertebral infection, indicate
spine TB 19–25. The authors from the MMA 34 have previ-
ously described spinal subdural abscess caused by staphy-
lococcus. This may be another reason for this rare entity to
be associated with possible staphylococcal infection in the
area of the left knee. Unfortunately, it has been confirmed
by Staphylococcus aureus isolation from the surgical site.
At the same time it was justified to continue the patient
treatment with glycopeptides. However, over time it was
shown that it was most likely, a contamination. On the
other hand, it is difficult to believe in the possibility of a
dual infection, although such an assumption in the case of
our patient is difficult to completely rule out.

Due to the lack of response to antibiotics and spread of
inflammatory processes in the vertebrae and paravertebral soft
tissue, a suspicion of spine TB was placed. Today, it is clear
that percutaneous computed tomography guided biopsy of the
spine is an effective and well-evaluated procedures 35–37. In or-
der to confirm the diagnosis of spinal TB we have done a fine
needle biopsy of the L3 vertebral body, successfully. Using
direct observation of the obtained material, AFB were de-
tected suspicious to Mycobacterium tuberculosis.

In the absence of severe neurological disorders in pa-
tients with spine TB, administration of antituberculous drugs
is the first choice of therapy 38. The appropriate duration of
drug administration, as well as possible combinations of an-
tituberculous drugs has not been precisely defined, although
there are recommendations. A treatment decision should be
individualized for each patient. According to the recommen-
dations of the US Centers for Disease Control and Preven-
tion, the Infectious Diseases Society of America, and the
American Thoracic Society 39, a four drug regimen should be
empirically used to treat spine TB. Isoniazid and rifampin

should be administered during the whole course of therapy,
and additional drugs should be administered during the first
2 months of therapy. These drugs are generally chosen
among the first-line drugs 38–40. Studies performed by the
British Medical Research Council indicate that TB of the
thoracolumbar spine should be treated with combination
chemotherapy for 6–9 months. Regarding therapy duration,
these studies did not include patients with multiple vertebral
involvement, cervical lesions, or major neurologic involve-
ment. Because of these limitations, many experts still rec-
ommend chemotherapy for 9–12 months 13, 17, 29, 32, 41.

Similar to other authors we started the treatment of our
patient with a combination of four first-line antituberculous
drugs in order to minimize the risk of drug resistance devel-
oping 3, 8, 17, 18, 33, 38. For technical reasons, we started treat-
ment with streptomycin, although the modern therapy of a
specific process usually begins with combination including
pyrazinamide. Five weeks later, the therapy was continued
with the combination of isoniazid, rifampicin, and ethambu-
tol, and lasted for 18 months. Good and fast effect of tuber-
culostatics further confirmed the diagnosis of subdural tuber-
culous abscess of the spine. Due to the delayed diagnosis and
advanced disease, the treatment was carried out more than
the recommended 9–12 months.

When subdural tuberculous abscess of the spine is di-
agnosed, a patient must be under constant surveillance by the
infectious disease specialist and neurosurgeon with the
regular consultation of radiologists. This is necessary in case
of the need for early decompression of the spinal cord. This
surgical procedure may lead to rapid and complete recovery
of neurological deficit. However, according to the literature
in most cases the treatment of spine TB passes without sur-
gery. Neurosurgical or orthopedic treatment is required in
approximately 20% of all cases of spine TB 31, 32, 37, 40, 41.

Conclusion

Subdural tuberculous abscess of spine is extremely rare
manifestation of spine TB. The exact and early diagnosis and
adequate treatment for atypical form of spine TB are key
factors of good prognosis. We believe that this review will
improve the diagnosis of spine TB in early stage of the dis-
ease, before the development of irreversible neurological
deficits and spinal deformity.
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