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Aim: To present 8 patients with polyradiculopathy or polyradiculoneuritis caused by brucellosis. Polyradiculopathy or 

polyradiculoneuritis are occasional neurological involvements of brucellosis. 

Materials and methods: Th e diagnosis was made with clinical, serological and/or cerebrospinal fl uid, and 

electromyographic examinations. 

Results: All of the patients except one improved quickly aft er specifi c antimicrobial treatment. Furthermore, 

electrophysiological examinations revealed normal fi ndings in 6 patients. 

Conclusion: Th is clinical form of brucellosis is mostly reversible if it is diagnosed earlier and treated eff ectively. 
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Brusellozun ender görülen tutulum şekli: poliradikülopati ve periferal nevrit

Amaç: Poliradikülopati veya poliradikülonevrit brusellozun nadir görülen nörolojik tutulum şekilleridir. Bu yazıda, 

bruselloza bağlı poliradikülopati veya poliradikülonevritli sekiz olgu sunulmuştur. 

Yöntem ve gereç: Hastalığın tanısı klinik, serolojik ve/veya beyin omurilik sıvısı ve elektromiyografi k incelemelerle 

konulmuştur. 

Bulgular: Bir hasta dışında tüm olgular spesifi k antimikrobiyal tedaviyle iyileşmiştir. Altı hastada elektrofi zyolojik 

bulgular da normale dönmüştür. 

Sonuç: Brusellozun bu klinik formu erken tanı konulup tedavi edilirse çoğunlukla geri dönüşlüdür. 

Anahtar sözcükler: Bruselloz, nörobruselloz, poliradikülopati, periferal nevrit
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Introduction

Human brucellosis is a zoonosis caused by a gram-negative bacillus. Neurological complications 
of brucellosis occur in less than 5% of infected patients (1-4). Neurobrucellosis may develop 
at the onset of the illness, during convalescence, or months to years aft er recovery from the 
acute infection. Neurological involvements include acute, subacute, or chronic meningitis; 
meningoencephalitis; myelitis; peripheral neuritis; polyradiculopathy; cranial nerve palsies; and 
subarachnoid hemorrhage (2,5). Th e purpose of this report was to document our experience of 8 

cases presenting polyradiculopathy or polyradiculoneuritis caused by brucellosis.



Polyradiculopathy and peripheral neuritis caused by Brucella

360

Materials and Methods 

At the Department of Infectious Diseases and 

Clinical Microbiology of Ankara Training and 

Research Hospital, Turkey, 8 patients with 

neurobrucellosis presenting with polyradiculopathy 

or polyradiculoneuritis were diagnosed between 

January 2004 and July 2007. 

Th e diagnosis of brucellosis was suspected based 

on clinical and epidemiological features and was 

confi rmed by microbiological and serological tests in 

serum. Because the patients had neurological signs 

and symptoms, magnetic resonance imaging scans, 

nerve conduction studies and electromyography 

(EMG), and/or lumbar puncture were done. Th e 

technique for nerve conduction studies was that 

described by Oh (6). Our tests included sensory and 

motor involvement in 1 median, 1 ulnar, 1 peroneal, 1 

posterior tibial, and 1 sural nerve, and F waves in the 

median, ulnar, peroneal, and posterior tibial nerves. 

Th e needle EMG was done for at least 2 distal muscles 

in 1 extremity and at least 4 paraspinal muscles. 

Th e electrophysiological studies were performed in 

the fi rst evaluation for all of the patients except 1 

and repeated 3-6 months following the end of the 

treatment. In case 4, the control EMG could not 

be performed because the patient did not come to 

the control appointment. All of the patients were 

investigated for paraproteinemia, endocrinopathy, 

vitamin B12 and folate defi ciencies, connective 

tissue disorder, infections other than brucellosis, 

alcohol abuse, and hepatic and renal failure. Th e 

polyradiculopathy or peripheral neuritis due 

to brucellosis was diagnosed by EMG and/or 

demonstration of antibodies of Brucella spp. in the 

cerebrospinal fl uid (CSF) at any titer in the presence 

of any abnormality of the CSF when no other causes 

were found. 

Results 

All of the patients had a history of stock farming 

and/or consumption of raw milk products. Th e 

mean age was 41.6 ± 15.8 years (range: 26-71 years). 

Details of the clinical presentation and treatment 

protocols of the patients are summarized in Table 

1. All of the patients had polyradiculopathy in their 

EMG studies. Peripheral neuritis, especially in the 

lower extremities, was detected in cases 1, 7, and 8, 

in addition to polyradiculopathy. CSF fi ndings could 

not be assessed in cases 4 and 5, due to the patients’ 

rejection of the lumbar puncture. Th e fi ndings of CSF 

and EMG are shown in Table 2.

Magnetic resonance imaging scans, which were 

performed due to the patients’ symptoms, were 

normal in cases 1, 2, 6, 7, and 8. However, in the 

others, spondylodiscitis was detected (in cases 3, 4, 

and 5, respectively, at the C3-C4 vertebrae, T11-T12 

vertebrae, and L4-S1 vertebrae).

Clinical improvement was achieved in all of the 

patients except in case 7. Treatment was continued 

until clinical, electrophysiological, radiological, and 

CSF fi ndings improved. In cases 2 and 5, the EMG 

study was normal at month 3 of the treatment. In 

cases 1, 3, 6, and 8, the EMG study was normal; 

nerve conduction studies were also normal for 

cases 1 and 8 at month 6 of the treatment. In case 

7, electrophysiological fi ndings had not improved 

at month 6 of the treatment. Moreover, aft er 

rehabilitation, only minimal clinical improvement 

was observed and the patient’s electrophysiological 

fi ndings had not changed. In cases 3-5, 

spondylodiscitis healed with only medical treatment 

and the control MRI fi ndings were normal at the end 

of the treatment. 

Discussion

Polyradiculopathy or polyradiculoneuritis is one of 

the rare presentations of brucellosis. Brucellosis can 

aff ect the nervous system because of the direct eff ect 

of bacilli, cytokines, or endotoxins on peripheral 

nerves, spinal cord, meninges, and the brain (7- 9). It 

is postulated that the pathologies of this involvement 

might diff er, being a direct infection in the acute 

form and an immune-related, possibly demyelinating 

process in the chronic forms.  We do not know how 

the bacteria cause the peripheral nerve dysfunction 

or why it is reversible (8-10). Previous case studies 

have implicated infl ammation of the proximal nerve 
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roots as one cause, but this would not explain the mild 

nerve dysfunction in systemic patients (9). Th e eff ect 

of brucellosis on the spinal cord may occur because of 

the compression of abscesses or granuloma (2,7). In 

the MEDLINE database, there are some cases or case 

studies with polyradiculopathy, polyradiculoneuritis, 

or peripheral neuropathy due to the Brucella 

microorganism (4,8-22). Th ese cases are reported in 

a series of neurobrucellosis patients, whereas, in this 

report, we wanted to evaluate only polyradiculopathy 

or polyradiculoneuritis, which are rare involvements 

of brucellosis. 

It is generally accepted that the organisms gain 

access to the central nervous system (CNS) via 

the blood stream, and the predisposition to CNS 

brucellosis by spondylitis is well known. Mousa et 

al. (23) reported that 14 of 22 (64%) patients with 

brucellar spondylitis had some form of neurological 

complications and 6 of them had radiculopathy. Th at 

3 of our patients had spondylodiscitis also justifi es this 

pathogenic mechanism. However, extradural abscess 

or granuloma was not detected in our patients.

Pain, numbness and progressive weakness of 

the extremities, and diffi  culty in walking were the 

symptoms of polyradiculopathy or neuritis exhibited 

by our patients. Unfortunately, the duration of the 

complaints until diagnosis was long (from 6 weeks to 

5 months). Th e causes of delay were postponing a visit 

to the doctor and not considering the disease in the 

diff erential diagnosis or misdiagnosis. Unfortunately, 

a delay in the diagnosis and treatment of the disease 

may deteriorate the prognosis. 

Th e CSF fi ndings of neurobrucellosis are positive 

antibody titers to Brucella spp., low titers of glucose, 

high levels of protein, and lymphocytic pleocytosis 

(4,14). Isolation of the Brucella microorganism 

from the CSF or blood is possible in 15%-70% of 

patients (14,18,24). In our patients for whom lumbar 

puncture was performed (cases 1-3, 6, and 7), the 

CSF fi ndings were compatible with neurobrucellosis 

but the cultures were negative. Only in cases 3, 4, 

and 5 were the blood cultures positive for Brucella. 

Moreover, normalization of the CSF fi ndings with 

specifi c antimicrobial therapy verifi ed the diagnosis. 

Nerve conduction studies and EMG 

confi rmed polyradiculopathy in cases 2-6 and 

polyradiculopathy together with peripheral neuritis 

in cases 1, 7, and 8. Cases 1, 7, and 8 had prolonged 

F waves and distal latencies, and decreased nerve 

conduction velocities and amplitude in the 

peroneal and posterior tibial nerve. Th e compound 

nerve action potential of sural nerves was absent in 

case 1, while there was only a decrease in velocities 

and amplitude in cases 7 and 8. Th ose patients had 

prolonged F waves and denervation potentials in 

the paraspinal muscles and muscles innervated 

by the lumbar root. Cases 2-6 had normal 

conduction velocities, except for the prolongation 

of the F waves of the lower extremities; however, 

denervation potentials were present in paraspinal 

muscles innervated by lumbar root. Involvement 

in the polyradicular form is usually purely motor 

(10,11,14); however, it was reported by Kochar et al. 

that mild sensorial changes can present (7). In cases 

1, 2, 4, and 5, neurological examinations revealed 

sensorial changes. Clinical and electrophysiological 

complete recovery was detected in all patients, 

except for in case 7. Good clinical response may 

be related to the acute or subacute presentation 

of our patients. Th e neurological changes are 

usually reversible aft er initiation of antimicrobial 

therapy, although minor sequela is reported to 

be frequent (2-4,10,12,15,18), but in case 7, only 

minimal clinical and no electrophysiological 

improvement was observed, despite the treatment 

of brucellosis and rehabilitation program. 

In our patients, rifampin plus doxycycline and/or 

ceft riaxone were used for 3-9 months. Previous 

reports show little consistency in antibiotic 

regimens for neurobrucellosis. Rifampin, 

trimethoprim-sulfamethoxazole (TMP-SXT), 

and doxycycline have good CSF penetration. 

Th e combinations most commonly used are 

tetracycline or doxycycline with streptomycin or 

rifampin or TMP-SXT (2,4,10,25). Ceft riaxone also 

achieves high concentrations in CSF. Moreover, 

in several studies from Turkey, in vitro sensitivity 

tests showed that ceft riaxone has enough activity 

to aff ect Brucella spp. (26,27). Furthermore, some 

cases with neurobrucellosis in which ceft riaxone 
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was used for the treatment were reported, and so it 

was used here to treat cases 1-3 and 7 (5,11,19,28). 

Th ere is no consensus about the ideal duration of 

the treatment for neurobrucellosis. It is suggested 

to continue the therapy until the patient recovers 

or remains clinically stable, the CSF glucose returns 

to normal, protein and antibody titers begin to 

decrease, and cell count becomes normal or there 

are few cells (2,15). 

We did not use corticosteroids, and almost of the 

patients improved with only the use of antimicrobial 

therapy. Th e benefi cial eff ects of corticosteroids on 

localized brucellosis have been reported; however, 

there is no proof to support their use (1,4,10,15).

Th e diagnosis of polyradiculopathy or 

polyradiculoneuritis due to brucellosis was made 

with clinical fi ndings, CSF, and serological and 

electromyographic examinations in our patients. Th is 

clinical form is almost reversible when diagnosed 

early and treated eff ectively. In patients living in 

endemic regions, considering brucellosis as a cause 

of polyradiculoneuritis in the diff erential diagnosis 

may lead to early diagnosis and treatment. 

References

1.  Young EJ. Brucella species. In: Mandell GL, Bennett JE, Dolin 

R, editors. Principles and practice of infectious diseases. 6th ed. 

Philadelphia (PA): Churchill Livingstone; 2005. p.2669-74.

2.  Shakir  RA. Neurobrucellosis. Postgrad Med J 1986; 62: 1077-9.

3.  Coskun O, Ertem TG, Ergun U, Kutlu G, Tulek N, Inan LE. 

Evaluation of brainstem auditory potential in brucellosis 

patients with and without neurological involvement. Intern J 

Neuroscience 2005; 15: 717-23.

4.  Omar FZ, Zuberi S, Minns RA. Neurobrucellosis in childhood: 

six new cases and a review of the literature. Dev Med Child 

Neurol 1997; 39: 762-5.

5.  Gul HC, Erdem H, Bek S. Overview of neurobrucellosis: a 

pooled analysis of 187 cases. Int J Infect Dis 2009; 13: e339-43. 

6.  Oh SJ. Clinical electromyography: Nerve conduction studies. 

2nd ed. Baltimore: Williams & Wilkins; 1993.

7.  Kochar DK, Agarwal N, Jain N, Sharma BV, Rastogi A, Meena 

CB. Clinical profi le of neurobrucellosis—a report on 12 cases 

from Bikaner (north-west India). J Assoc Physicians India 

2000; 48: 376-80.

8.  Vajramani GV, Nagmoti MB, Patil CS. Neurobrucellosis 

presenting as an intra-medullary spinal cord abscess. Ann Clin 

Microbiol Antimicrob 2005; 4: 14.

9.  Al Deeb SM, Yaqub BA, Sharif HS, Phadge JG. Neurobrucellosis: 

clinical characteristics, diagnosis, and outcome. Neurology 

1989; 39: 498-501.

10.  Shakir RA, Al Din ASN, Araj GF, Lulu AR, Mousa AR, Saadah 

MA. Clinical categories of neurobrucellosis: a case report on 19 

cases. Brain 1987; 110: 213-23.

11.  Goktepe AS, Alaca R, Mohur H, Coskun U. Neurobrucellosis 

and a demonstration of its involvement in spinal roots via 

magnetic resonance imaging. Spinal Cord 2003; 41: 574-6.

12.  Özerbil ÖM, Ural O, Topatan Hİ, Erongun U. Lumbar spinal 

root compression caused by Brucella granuloma. Spine 1998; 

23: 491-3.

13.  Bahemuka M, Shemena AR, Panayiotopoulos CP, Al-Aska AK, 

Obeid T, Daif AK.  Neurological syndromes of brucellosis. J 

Neurol Neurosurg Psychiatry 1988; 51: 1017-21.

14.  Hesseling AC, Marais BJ, Cotton MF. A child with 

neurobrucellosis. Ann Trop Paediatr 2003; 23: 145-8.

15.  Pascual J, Combarros O, Polo JM, Berciano J. Localized CNS 

brucellosis: report of 7 cases. Acta Neurol Scand 1988; 78: 282-

9.

16.  Bashir R, Al-Kawi MZ, Harder EJ.  Nervous system brucellosis: 

diagnosis and treatment. Neurology 1985; 35: 1576-81.

17.  Reitman CA, Watters WC. Spinal brucellosis: case report in the 

United States. Spine 2002; 27: E250-2.

18.  Yetkin MA, Bulut C, Erdinc FS, Oral B, Tulek N. Evaluation of 

the clinical presentations in neurobrucellosis. Int J Infect Dis 

2006; 10: 446-52.

19.  Demiraslan H, Metan G, Meşe EA, Yildiz O, Aygen B, Sumerkan 

B et al. Neurobrucellosis: an evaluation of a rare presentation 

of brucellosis from a tertiary care centre in Central Anatolia, 

Turkey. Trop Doct 2009; 39: 233-5.

20.  Ranjbar M, Rezaiee AA, Hashemi SH, Mehdipour S. 

Neurobrucellosis: report of a rare disease in 20 Iranian patients 

referred to a tertiary hospital. East Mediterr Health J 2009; 15: 

143-8. 

21.  Gul HC, Erdem H, Gorenek L, Ozdag MF, Kalpakci Y, Avci IY 

et al. Management of neurobrucellosis: an assessment of 11 

cases. Intern Med 2008; 47: 995-1001.

22.  Kutlu G, Ertem GT, Coskun O, Ergun U, Gomceli YB, Tulek N 

et al. Brucella: A cause of peripheral neuropathy. Eur Neurol 

2009; 61: 33-8. 

23.  Mousa AM, Araj GF, Koshy TS, Muhtaseb SA, Al-Mudallal 

DS. Neurological complications of brucella spondylitis. Acta 

Neurol Scand 1990; 81: 16-23.



Polyradiculopathy and peripheral neuritis caused by Brucella

364

24.  Ulas UH, Hamamcioglu K, Eroglu E, Odabasi Z, Alanoglu 

E, Demirkaya S et al. Paraplegia associated with brucellosis 

involving the anterior lumbrosacral nerve roots. J Peripher 

Nerv Syst 2003; 8: 8-12.

25.  Bucher A, Gaustad P, Pape E . Chronic neurobrucellosis due to 

Brucella melitensis. Scand J Infect Dis 1990; 22: 223-6. 

26.  Tanyel E, Coban AY, Koruk ST, Simsek H, Hepsert S, Cirit OS. 

Actual antibiotic resistance pattern of Brucella melitensis in 

central Anatolia. An update from an endemic region. Saudi 

Med J 2007; 28: 1239-42.

27.  Baykam N, Esener H, Ergönül Ö, Eren Ş, Çelikbas A, 

Dokuzoğuz B. In vitro antimicrobial susceptibility of Brucella 

species. Int J Antimicrob Agents 2004; 23: 405-7.

28.  Bodur H, Erbay A, Akinci E, Colpan A, Cevik MA, Balaban 

N. Neurobrucellosis in an endemic area of brucellosis. Scand J 

Infect Dis 2002; 35: 94-7.


