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ABSTRACT
Objective. Behçet’s syndrome (BS) is a 
systemic vasculitis, which may involve 
multiple organ systems simultaneously. 
Clinical findings in BS often fit into 
well-recognised patterns, such as the 
association between papulo-pustular 
skin lesions and arthritis. We have re-
cently observed a distinct pattern, in 
which a subtype of neuro-Behçet’s syn-
drome (NBS) is often preceded by spe-
cific ophthalmic manifestations of the 
disease process. The purpose of this 
study is to evaluate the association be-
tween the parenchymal subtype of NBS 
and posterior uveitis (PU).
Methods. We retrospectively reviewed 
the clinical records of 295 patients with 
BS, who met the international classifi-
cation criteria for BS, diagnosed at two 
major rheumatology clinics from 2010 
to 2014. Patient demographics, oph-
thalmic examinations, clinical and radi-
ologic patterns of neurological involve-
ment were recorded. Manifestations of 
BS were classified as PU, NBS, vascular 
involvement, and arthritis. The associa-
tion between clinical findings was ana-
lysed for statistical significance.
Results. Of the 295 patients, 100 had 
PU and 44 had NBS. 30 patients had 
parenchymal NBS and 14 had vascular 
NBS. Patients with PU were signifi-
cantly more likely to have neurological 
involvement compared to those without 
PU (p<0.001; odds ratio: 3.924; 95% 
CI: 1.786–8.621). Rate of posterior 
uveitis was higher in patients with pa-
renchymal NBS when compared to pa-
tients with vascular NBS, vascular BS 
or arthritis (63.3%, 21.4%, 22% and 
4.2% respectively, p<0.001).
Conclusion. Our findings suggest a 
clinically and statistically significant as-
sociation between posterior uveitis and 
parenchymal type of neurologic involve-
ment in BS. The development of poste-
rior uveitis in a patient with previously 

diagnosed BS should be recognised as 
a “warning sign” for predisposition to 
neurologic involvement. These patients 
should be informed about the possible 
signs and symptoms of neurological in-
volvement, which can cause very rapid 
and irreversible damage unless recog-
nised and treated immediately.

Introduction
Behçet’s syndrome (BS) is a systemic 
vasculitis that may involve multiple or-
gan systems simultaneously or consec-
utively. Diagnosis is primarily based 
on clinical features such as oral and 
genital aphthous ulcers, characteristic 
skin lesions, and a positive pathergy 
reaction. These clinical features were 
organised into diagnostic criteria by 
the International Study Group on Be-
hçet’s Disease which are widely used 
in current practice (1).
Moreover, BS is commonly associated 
with signs of systemic involvement 
such as arthritis, vascular and neurolog-
ic lesions. Neurological involvement in 
BS [neuro-Behçet’s syndrome (NBS)] 
is a dreaded complication of disease 
and almost always results in significant 
disability, unless recognised and treated 
immediately. NBS has been classified 
into parenchymal and vascular (non-
parenchymal) subtypes. These subtypes 
of NBS are suggested to have different 
pathogenetic mechanisms (2, 3). Some 
previous reports revealed a possible as-
sociation between parenchymal NBS 
and eye involvement in BS (2, 4-6). The 
coexistence of these pathologies may 
be explained by a theory of common 
embryonic origin between the retina 
and the brain parenchyma. Herein, we 
aimed to evaluate the possible associa-
tion between NBS and posterior uveitis.

Materials and methods
Patients and data collection
Medical records of BS patients, who 
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met the criteria of the International 
Study Group for Behçet’s Disease fol-
lowed in two major rheumatology clin-
ics were retrospectively reviewed (1). 
Between 2010 and 2014, a total of 295 
patients with a diagnosis of BS and 
aged >18 years old were included in the 
study protocol. Patient charts and radio-
logical images were retrospectively re-
viewed to collect data on demographic 
information, clinical manifestations of 
BS, ophthalmic findings and details of 
neurological involvement. For purpos-
es of data analysis, manifestations of 
BS were classified as posterior uveitis, 
NBS, vascular involvement, arthritis 
and gastrointestinal involvement (en-
tero-Behçet’s syndrome). Vascular BS 
was comprised of deep venous throm-
bosis, pulmonary vascular disease and 
Budd-Chiari syndrome (Table I). The 
definition of posterior uveitis was de-
fined as retinitis, choroiditis, vitritis and 
retinal vasculitis. Patients with papilli-
tis or optic neuritis were not included in 
the posteior uveitis group. Neurologi-
cal involvement was classified as pa-
renchymal and vascular. Parenchymal 
NBS was defined as meningoencepha-
litis with or without spinal lesions. The 
differentiation was made by Magnetic 
Resonance Imaging (MRI) and MR ve-
nography, which were performed in all 
NBS patients. 

Statistical analyses
For statistical analyses SPSS for win-
dows v. 14.0 (Chicago, IL) was used. 
Normality distribution of groups were 

assessed with Kolgomorov-Smirnov 
test. Categorical variables of disease 
groups were compared with Chi-square 
test (or Fisher’s exact test, where ap-
propriate). Continuous variables were 
compared using the student’s t-test or 
Mann-Whitney U-tests. Odds ratios 
were calculated along with their corre-
sponding 95% confidence intervals (CI). 
A p-value of 0.05 or less is considered 
as statistically significant in all analyses.

Results
Of the 295 patients included in our 
study, 100 had posterior uveitis (67 men 
and 33 women; mean age, 36.9±9.6 
years) and 44 had NBS (27 men and 
17 women; mean age, 31.7±6.6 years). 
Demographic features and disease 
manifestations of patients with BS are 
shown in Table I. Of the 44 patients 
with NBS, 30 had parenchymal NBS 
and 14 had vascular NBS (Table II). In 
all vascular NBS patients, the vascular 
pathology was venous sinus thrombo-
sis, exclusively.
Patients with posterior uveitis were 
significantly more likely to have paren-
chymal neurological involvement com-
pared to those without posterior uveitis 
(p<0.001; Odds Ratio: 3.924; 95% CI: 
1.786–8.621) (Table III). In all, 19 of 
30 patients with parenchymal NBS and 
3 of 14 patients with vascular NBS had 
posterior uveitis before or during the 
course of neurological involvement. 
Rate of posterior uveitis was higher in 
patients with parenchymal NBS when 
compared to patients with vascular 

NBS, vascular BS or arthritis (63.3%, 
21.4%, 22% and 4.2% respectively, 
p<0.001) (Table IV). Rate of posterior 
uveitis was not significantly different 
in patients with or without vascular 
NBS, vascular BS or arthritis. Due to 
the small number of patients, entero-
Behçet’s syndrome was not included in 
the statistical analysis.

Interval between the first 
posterior uveitis attack and NBS
Data on the period between the devel-
opment of NBS and the first attack of 
posterior uveitis was available for 16 
patients. All of them had posterior uvei-
tis before the development of NBS; the 
median time from the first posterior uve-
itis attack to the development of NBS 
was 28.5 months (range, 6–120 months; 
Table II). Of these 16 patients, 10 had 
active posterior uveitis along with NBS 
onset and six had posterior uveitis se-
quels. The median time from the diag-
nosis of BS to the development of NBS 
was 4 years (range, 0–10 years). Six out 
of 44 patients had diagnosed with BS at 
initial presentation of NBS.

Immunosuppressive therapy at 
the time of NBS diagnosis in patients 
with a history of posterior uveitis
Data on the immunosuppressive ther-
apy in patients with a history of poste-
rior uveitis while NBS developed was 
available for 24 patients. 9 patients were 
using azathioprine (100–150mg/day), 
6 were using interferon alfa-2a (3–6 
million international units three times 
a week) and 4 were using cyclosporine 
(200 mg/day) at the time of NBS di-
agnosis. One patient was on combined 
azathioprine and cyclosporine regimen. 
Four patients with a history of posterior 
uveitis discontinued the recommended 
immunosuppressive therapy on their 
own will, at least one year prior to NBS 
diagnosis. None of the patients were 
using colchicine. Twenty-two patients 
were using corticosteroids at the time of 
NBS diagnosis.

Organ involvement other than 
neurological involvement in patients 
with NBS
Other disease manifestations in patients 
with parenchymal NBS were posterior 

Table I. Demographic features and disease manifestations of patients with Behçet’s syndrome.

Characteristics  Total
  n=295, (%)

Age, mean, years 36.9 ± 9.6

Male/Female 155/140

Posterior uveitis, n (%) 100 (33.8%)

Neurological involvement, n (%) 44 (14.9%)
 Neural parenchymal, n (%)  30 (10.1%)
 Neural vascular, n (%)  14 (4.7%)

Vascular  49 (16.6%)
 Deep venous thrombosis, n (%) 28 (9.4%)
 Pulmonary vascular disease, n (%) 17 (5.7%)
 Budd-chiari syndrome, n (%) 4 (1.3%)
Arthritis, n (%) 29 (9.8%)

Entero-Behçet’s, n (%) 5 (1.6%)
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uveitis and arthritis while those in pa-
tients with vascular NBS were poste-
rior uveitis, deep venous thrombosis, 
Budd-Chiari syndrome, and arthritis 
(Table II). 

Discussion
In this study, we analysed the associa-
tion between neurological involvement 
and posterior uveitis in patients with 
BS. The frequency of NBS was 14%. 
The prevalence of posterior uveitis in 
patients with NBS was 50%. A strong 
association was observed between pos-
terior uveitis and parenchymal NBS.
The reason why BS presented with 
different symptoms in each patient is 
unknown. Clinical findings of BS fit 
into well-recognised patterns such as 
association between papulopustular 
skin lesions and arthritis (7, 8). A re-
cent study showed that cerebral venous 
sinus thrombosis frequently co-occurs 
with peripheral venous vascular events 
such as deep venous thrombosis and 
pulmonary vascular disease (9). It has 
been previously suggested that more 
than one pathological pathway is in-
volved in what is called BS today (10). 
The different pathological pathways in 
vascular and non-vascular BS may also 
be suggested as well (11, 12). Thus, 
based on these hypotheses, it is also 
suggested that pathways involved in 
the pathogenesis of parenchymal NBS 
may differ from those involved in vas-
cular NBS (2, 3). Although it is known 
that posterior uvea is a part of the cen-
tral nervous system, not all patients 
with posterior uveitis develop neuro-
logical involvement.
Male to female ratio was 1.5:1 among 
patients with NBS. Although a promi-
nent male dominance in NBS was re-
ported in several studies (2, 13, 14), 
this ratio seems to be lower in studies 
recently published (6, 15). This ratio 
may change depending on the popula-
tion region or size. In this study, pos-
terior uveitis was diagnosed before the 
development of neurological involve-
ment in all patients with NBS. This 
may be because more intensive immu-
nosuppressive treatment given for NBS 
generally suppresses the disease activ-
ity; hence, the development of subse-
quent posterior uveitis is less likely in 

these patients. In our study, the me-
dian period between the first posterior 
uveitis attack and the development of 
NBS was 28.5 months. A recent case 
study reported that NBS developed 2 
years after the diagnosis of posterior 
uveitis (5). Moreover, this period was 
suggested to be a “risk window” for 
the development of NBS. Although 
the population size in our study and in 
the above mentioned study was small, 
it can be suggested that patients with 
BS having posterior uveitis would be 
at risk of developing NBS in approxi-
mately two years time. The duration of 
immunosuppressive therapy in patients 
with posterior uveitis is controversial; 
however, in clinical practice, most cli-
nicians recommend maintenance of 
immunosuppressive therapy for at least 

two years (11). Our findings support 
this suggested period of therapy for 
posterior uveitis. 
In this study, it is observed that NBS 
developed despite immunosuppressive 
therapy. Four of 24 patients (16.6%) 
were taking cyclosporine when they 
presented with NBS. Cyclosporine was 
reported to be associated with NBS in 
large cohorts (16-18). However, in our 
study it is not possible to specify such 
an association due to small patient 
numbers.
Eye involvement was seen in 66% of 
200 NBS patients in the largest cohort 
in the literature (2). A recent study 
showed ocular manifestation in 64% 
of 115 patients with parenchymal NBS 
(19). Distinction of eye involvement 
as an anterior or posterior uveitis was 

Table IV. The rate of posterior uveitis in patients with parenchymal NBS and other types of 
involvement in patients with BS.

 Type of involvement

 Parenchymal Vascular Vascular Arthritis  p-value 
 NBS NBS BS 
 n (%) n (%) n (%) n (%) <0.001
 
Posterir uveitis, n (%) Present 19 (63.3) 3 (21.4) 9 (22) 1 (4.2) 
 Absent 11 (36.7) 11 (78.6) 32 (78) 23 (95.8) 
      

Table II. Characteristics of patients with neurological involvement. 

Characteristics  Parenchymal NBS Vascular NBS p-value
 n=30 n=14 

Gender (Male/Female) 20/10 7/7  NS
Age at diagnosis of BS, years* 28.0 ± 6.9 29.2 ± 5.5 NS
Age at diagnosis of NBS, years* 31.8 ± 7.5 31.4 ± 3.8 NS
Time from diagnosis of BS to 4.5 (0-10 years) 4 (0-6 years) NS 
    development of NBS, years* 
Posterior uveitis, n (%) 19 3 0,01
Vascular disease 0 4 0,00
Arthritis 2 1 NS
Time from first attack of PU to 6 months (6-120) 12 months (12-48) NS 
    development of NBS** 

Values are given as mean±SD or median (range). NS: non-significant; *Data available on 30 NBS      
patients, **Data available on 16 NBS patients. BS: Behçet’s syndrome; NBS: neuro-Behçet’s syn-
drome; PU: posterior uveitis.

Table III. The association between posterior uveitis and the type of neurological involve-
ment in patients with BS. 

 Type of neurological involvement p-value Odds ratio 
 Parenchymal  Vascular   (95% CI) 
 (n, %)  (n, %)  

Posterior uveitis, n Present  19 (63.3%) 3 (21.4%) p=0.02 6.33  (1.44-27.7)
 Absent  11 (36.7%) 11 (78.6%)   
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not the primary goal of the above stud-
ies. Therefore, the actual ratio may be 
higher than expected. 
In our series, the prevalence of pulmo-
nary involvement or NBS was higher 
than previously published cohorts (9, 
20). This difference in distribution, 
might be attributable to the “tertiary” 
setting of clinical care, since our insti-
tutions typically receive the complex/
complicated cases from primary/sec-
ondary care units. 
However, our study has some limita-
tions: it is a retrospective chart review, 
and data on the immunosuppressive 
therapy at the time of NBS diagnosis 
in patients with posterior uveitis, was 
available for only 24 patients. 4 out of 
24 patients were taking cyclosporine, 
and we cannot comment on whether 
NBS has evolved due to the use of cy-
closporine or not. Additionally, data on 
steroid dosage could not be fully as-
sessed. Anterior uveitis was not regis-
tered because of two reasons: (1) it is 
usually not documented by physicians 
and (2) patient-reported data may not 
be reliable, because they may interfere 
with some other eye diseases.
In conclusion, our findings suggest a 
clear association between posterior 
uveitis and neurological involvement. 
Patients with BS having posterior uvei-
tis should be warned about the possible 
signs and symptoms of neurological 
involvement, which can progress quite 
rapidly. 
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