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Froin’s syndrome with tuberculosis myelitis and spinal block
Carlos Eduardo Mantese1* , Ricardo Lubini1 

SHORT COMMUNICATION

INTRODUCTION
Tuberculosis is a leading cause of infectious disease death world-
wide among adults. It has been considered a global public health 
emergency for the past 25 years1. The most severe form is men-
ingitis, which has a high morbimortality, with roughly 50% of 
patients dead or disabled2. An important finding, which can 
be caused by tuberculosis, is cerebrospinal fluid (CSF) block, 
with unusual high protein content caudal to it, described as 
Froin’s syndrome.

OBJECTIVE
The aim of this study is to describe a clinical and CSF find-
ing in Froin’s syndrome caused by tuberculosis myelitis and a 
review on Froin’s syndrome.

METHODS
The patient data were collected through hospitalization details 
from September 2016 to September 2018 in an ambulatory 
consultation. 

A short study was done as a systematic review using PubMed 
with the terms “Froin Syndrome” or “Froin’s Syndrome” for 
etiological identification and CSF analysis. The inclusion cri-
teria were provided information about Froin’s syndrome, and 
exclusion criteria were non-English and earlier than 1950. 
Also, we did not include abstracts. References from the arti-
cles were checked.

RESULTS
A 64-year-old diabetic female patient presented in the emer-
gency department with acute onset of confusion and walk-
ing difficulty. Magnetic resonance imaging (MRI) showed a 
diffusion-weighted hypersignal in the cerebellar vermis, with 

initial suspicion of stroke. As the patient developed fever, CSF 
was collected. It showed a lymphocytic pleocytosis. We started 
acyclovir, cefepime, and vancomycin and then underwent fun-
gal and tuberculosis microbiology tests. The patient worsened 
her clinical status with lethargy and was admitted to inten-
sive care, where she was placed in mechanical ventilation. The 
results from repeated MRI revealed hydrocephalus. However, 
another lumbar puncture was performed with a higher white 
blood cell (WBC) count, neutrophilic predominance, and an 
unusual high protein content (Table 1). Since these abnormal 
proteins increased, neuraxis MRI was performed considering 
a spinal block (Figure 1). It showed a T2 hypersignal in the 
cervical spine with CSF block, confirming Froin’s syndrome. 
Anti-tuberculous drugs were added to the scheme with corti-
coid and external drainage was placed for 5 days where protein 
chain reaction to mycobacterium was positive. During this, a 
thorax tomography showed a true-in-bud pattern. All antibiotics 
were suspended, except for tuberculosis. The patient regained 
her consciousness and was found with a paraparesis. She had 
a slow recuperation. Corticoid was withdrawn in a long-time 
schedule, because she usually had worse leg strength as we lower 
corticoid doses. After 2 years, she was able to walk with assis-
tance with some degree of spastic paraparesis.

A SHORT SYSTEMATIC REVIEW
There were 14 references matched the search, and their 
abstracts were reviewed. If there were no abstract, the entire 
article was reviewed. Two excluded article contained a diag-
nostic method and non-human cases, respectively. From the 
remaining 12 papers, one was excluded from the final anal-
ysis because it did not have CSF analysis3. Two papers were 
added by searching references section. From these 13 papers, 
the disease has been described in many conditions with CSF 
analyses (Table 2).
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DISCUSSION
Tuberculous meningitis is the most severe form of tuberculo-
sis — nearly 1% of all forms of tuberculosis. Usually, it begins 
with nonspecific clinical manifestations, such as fatigue, fever, 
headache, resulting confusion and coma in few weeks2. As it 
progresses, it can have focal brain infarct and hydrocephalus17. 
In this case, the evolution was faster than expected, with acute 
clinical manifestations and with a rapid evolution to coma. 
Also, the spine can be affected by tuberculosis, the most known 
is Pott disease—tuberculosis spondylitis, and with spinal infarc-
tion, myelitis, and tuberculoma18. In this case, we had a spinal 
lesion attributed to myelitis, with CSF spinal block leading to 
Froin’s syndrome.  It showed a very high protein content cau-
dal to the block and the relatively small increase in the external 
derivation CSF sample, confirming the spinal block. 

Froin’s syndrome was described more than 100 years ago. 
It is the combination of xanthochromia, elevated protein, and 
hypercoagulated CSF, associated with spinal block3. Initially, it 
was associated with neoplasm; however, it has been described as 
meningitis, epidural abscess, and trauma. Even only mechani-
cal block can cause it. In our review, different mechanisms have 
been described. No cases were reported with tuberculosis men-
ingitis and myelitis. Only one case was associated with tubercu-
losis in Pott disease context12. Three cases were associated with 
varicella-zoster virus encephalitis4,9,15. One of them was reported 
a high protein content with no block9, which is odd. The patho-
physiology is thought to be due to stagnant CSF, causing pas-
sive or active diffusive processes resulting in hyperproteinosis 

Table 1. Cerebrospinal fluid analysis from the first lumbar puncture 
(day 1) and the following cerebrospinal fluid analysis.

First 
lumbar 

CSF

Second 
lumbar 

CSF

Ventricular 
external 
drainage

White blood cell (count/mm3) 178 840 20

Lymphocytes (%) 75 30 65

Glucose (mg/dL) 67 64 58

Protein (mg/dL) 590 2,321 58

Opening pressure (mmH
2
O) 200 210 –

Table 2. Articles selected from the systematic review.

Protein (mg/dL)
White blood cell 

count (mm3)
Red blood cell 

count (mm3)

Kleinschmidt-DeMasters B.K. et al. 19984 Necrotizing vasculitis by varicella-
zoster virus encephalomyelitis

1,877 1,330 4,430

Mohee K. et al. 20125 CIDP and L2 disc compression 612 2 1

Govindarajan R. and Khan T. 20126 Epidural abscess 3,295 Normal 888

Ljevak J. et al. 20147 Glioblastoma multiforme in the brain 
and spinal cord

1,700 53 –

Kwon S.-K. and Kim M.-W. 20148 Previous trauma 3,114 50 0

Heckmann J.G. 20159 Alzheimer plus varicella-zoster virus 
encephalitis

625 321 –

Dancel R. and Shaban M. 201610 Schwannoma +1,500 1 –

Hale A.T. et al. 201811 Atypical teratoid/rhabdoid tumor 1,250 – –

Maharjan K. et al. 201812 Tuberculosis epidural abscess +1,500 – –

Moscote-Salazar L.R. et al. 201913 Epidural abscess 1,300 25

Sánchez Carteyron A. et al. 201914

Cerebral glioblastoma multiforme with 
canal from ventricular stagnation to 

subarachnoid space
+3,000 – –

Garispe A. et al. 201915 Trauma and varicella-zoster virus 
encephalitis and HIV

1,290 63 78

Decramer T. et al. 201916 Trauma 3,800 – Few

Figure 1. A T2 hypersignal in the cervical spine with cerebrospinal 
fluid block (Froin’s syndrome).
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and hypercoagulation5. Moreover, one case was reported with 
a ventricular block14. In CSF analysis, there are wide ranges of 
white blood cells and red blood cells, probably related to etiol-
ogy. The elevated protein level was found in all cases; as the hall-
mark of the syndrome, most of the cases were at extreme levels.

Our review has some limitations. We did not include papers 
before 1950. Also, we do not search from abstracts, which could 
have more descriptions, since the case reports are prevalently 
published as abstracts or posters.

Froin’s syndrome has been described in seminal works from the 
beginning of the 20th century. However, nowadays, few reports 
are exploring the theme. We believe that it should be widespread 
among clinics and neurologists, because the unique aspects of the 
syndrome may help to diagnose and manage the diseases properly.

CONCLUSION
Our case had an atypical rapid evolution, but some aspects of 
tuberculosis meningitis had given clues to diagnosis, such as 
the hydrocephalus and the abnormal high CSF protein con-
tent. But the knowledge of possible Froin’s syndrome improved 
the diagnosis work, with tuberculous myelitis-induced spinal 
block in a comatose patient.
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