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Abstract
Objective

Hughes-Stovin syndrome (HSS) is a rare inflammatory condition defined as pulmonary artery aneurysms (PAA) 
associated with deep vein thrombosis. It is similar to vascular involvement of Behçet’s syndrome (BS), but differs in 

the absence of typical skin-mucosal findings. Whether HSS is a distinct entity or a form fruste of BS is debated. 
We formally compared HSS cases retrieved from the literature to BS patients with PAI followed by a tertiary centre. 

Methods
A systemic literature search using ‘Hughes Stovin syndrome’ as the key word covering the period between 2000 and 

2023 revealed 58 (43 M/15 F) case reports (PROSPERO: CRD42023413537). We identified 74 (62M/12 F) BS patients 
with PAI followed up in a tertiary centre in Turkey from 2000 until 2020. We evaluated two cohorts head-to-head in 

terms of demographic and clinical features.

Results
BS and HSS patients were found to be comparable with regard to several demographic, clinical and histopathological 
features. However, PAA were significantly more frequent and isolated pulmonary artery thrombosis (PAT) less common 

in HSS than that found in BS. Moreover, patients with HSS were more likely to be treated with anti-coagulants and 
vascular or surgical interventions, whereas less likely to receive immunosuppressive treatment. 

Conclusion
Our study indicates that HSS is indeed an ‘incomplete form of BS’. It can be considered as evidence supporting 

the notion that the vascular phenotype develops independently from skin-mucosa lesions and uveitis in BS. 
However, HSS has been described mainly focusing on aneurysms, overlooking the aspect of in-situ thrombosis.
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Introduction
Behçet’s syndrome (BS) is a chronic 
inflammatory disease of unknown ae-
tiology, observed mostly among the 
populations of Middle-East, Far-East 
and Mediterranean basin (1). It tends 
to affect young individuals with al-
most equal incidence among men and 
women. There is typically a relapsing 
course associated with frequent and 
severe attacks especially in the early 
years, however, the severity decreases 
over the years and the attacks gradually 
become less frequent and milder during 
the follow-up (2).
BS was first described in 1937 by a 
Turkish dermatologist named Hulusi 
Behçet as a triple symptom complex 
that includes recurrent oral and geni-
tal ulcers along with hypopyon uveitis 
(3). It became later evident that BS can 
affect many other organ systems such 
as the joints, cardiovascular, neuro-
logical and gastrointestinal systems 
(1). Among these, lung involvement 
characterised by pulmonary artery an-
eurysms (PAA) and in-situ thrombosis 
(PAT) is particularly important, because 
of its significant morbidity and mortal-
ity among young males (4-11). 
Hughes Stovin syndrome (HSS) first 
introduced in 1959 by two British doc-
tors, John Patterson Hughes and Peter 
George Ingle Stovin, is a rare inflam-
matory condition characterised by the 
occurrence of aneurysm and thrombosis 
in the pulmonary arteries (12). In addi-
tion to PAA, patients may have throm-
bosis in the large veins and elevated 
acute phase responses in the laboratory 
(13-14). HSS is similar to vascular in-
volvement of BS, but differs from BS 
in the absence of typical skin-mucosal 
findings (13-14). Still, there is debate 
on whether it could be a form fruste 
of BS or a distinct entity. Its incidence 
cannot be determined and aetiopatho-
genesis has not been fully explained. 
Patients are apparently treated as in BS 
(13-14). The knowledge related with 
HSS is limited as the bulk of the current 
evidence comes solely from sporadic 
case reports. 
In this study, our objective was to con-
duct a comprehensive head-to-head 
comparison of BS and HSS, an ap-
proach not previously explored. To 

achieve this, we scrutinised HSS cases 
reported in the literature and assessed 
BS cases with pulmonary artery in-
volvement (PAI) monitored at a ter-
tiary medical centre. We evaluated 
various aspects, including demograph-
ics, clinical features, management, and 
outcomes.

Patients and methods
BS cases with pulmonary artery 
involvement 
We identified 98 patients with PAI be-
tween January 2000 and January 2020 
at the Behçet Disease Research Centre 
at U.I.-C, Cerrahpaşa Faculty of Medi-
cine, Istanbul, Turkey. After excluding 
13 patients who did not meet the In-
ternational Study Group (ISG) criteria 
(15) and two patients with only bron-
chial artery involvement, an additional 
9 patients were excluded due to miss-
ing clinical and radiological data. This 
left us with 74 patients (62M/12F) for 
our study. We retrospectively reviewed 
the file data of these patients and com-
pared it with the data of HSS cases 
found in the literature.

HSS cases
We did a systemic literature review 
to evaluate HSS cases. We developed 
a study protocol consistent with the 
Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses 
(PRISMA) guidelines (19622511) (16) 
and registered at International Prospec-
tive Register of Systematic Reviews 
(PROSPERO) (CRD42023413537). 
The process included assessing study 
eligibility criteria, selecting studies, 
data collection, and summarising results 
in a Microsoft Excel checklist to ensure 
consistency across reviewers. Details 
are shown in the flowchart in Figure 1. 
PubMed, Scopus and Web of Science 
(WOS) databases were searched with 
the keyword ‘Hughes Stovin syndrome’ 
covering the period between January 
2000 and July 2023. Reviews, non-
English language articles, clinical im-
ages, vignettes with limited information 
and those in which definite or possible 
BS is defined were excluded. Only case 
reports were considered. 
Two reviewers (BO and MSA) inde-
pendently screened titles, abstracts and 
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the full texts retrieved from the search-
es and assessed these for eligibility 
against the predetermined inclusion 
criteria (PICOS). Clinical vignettes 
or images were not included in the 
search. Only articles written in English 
language and case reports were exam-
ined. In case of disagreement, a third 
reviewer’(ES) decision was accepted. 
A total of 130 case reports and reviews 
(PubMed: n=74, Scopus: n=44, WOS: 
n=12) were identified. Forty-six dupli-
cates, 6 reviews or radiological case se-
ries, 7 radiological images or vignettes 
and 5 articles in non-English language 
were excluded. 11 case reports de-
scribing definite or possible BS cases 
with genital ulcers and or uveitis and 
1 case report with insufficient informa-
tion were also excluded. As a result, 54 
case reports describing 58 patients with 
HSS were included in the study (17-70) 
(Table I). Of these, 45 (77.6%) were 
published after 2010. Both HSS and BS 
patients were analysed with a standard 
evaluation form. The form includes 
features such as disease duration, labo-
ratory data, vascular involvement sites, 
and treatment given. Patient’s ethnicity 

was recorded if not available that of the 
first author’s was noted.

Statistical analysis
Descriptive statistical analysis was per-
formed. Continuous values with normal 
distribution were expressed as mean and 
standard deviation, categorical values 
were expressed as median [IQR] and 
frequencies as n (%). Student’s t-test for 
continuous values and Fisher’s exact or 
chi-square tests for categorical values 
were used for statistical comparison be-
tween two groups. A Kaplan-Meier plot 
was used for survival analysis and the 
log-rank test was used to determine dif-
ferences in survival. Survival duration 
was cut at 5 years. A p-value of <0.05 
was considered statistically significant. 
All statistical analyses were performed 
with the SPSS software programme (v. 
21) (Chicago, IL, USA).

Ethical statement
This study was approved by the Clinical 
Researches Ethics Committee, Istanbul 
Education and Research Hospital, Uni-
versity of Health Sciences, Istanbul, 
Turkey (14/01/2022-10).

Results
We studied 74 patients with BS and 58 
with HSS. A total of 31 (41.9%) patients 
with BS were diagnosed after 2010, 
whereas 45 (77.6%) cases with HSS 
were published after the same year.

Demographic and 
clinical characteristics
All BS patients were of Turkish ori-
gin. HSS cases were originated mainly 
from Middle-East and Africa (32.8%) 
and central Asia (20.7%) (Table II). 
BS (62M/12F) and HSS (43M/15F) 
cases were similar in terms of mean 
age at disease onset (29.51±8.28 vs. 
30.82±10.82 years) and male predomi-
nance (83.8% vs. 74.1%) (Table III). 
To note, 9.5% and 8.6% were juvenile 
onset (≤16 years of age) in BS and 
HSS, respectively. Haemoptysis was 
the most common symptom in both dis-
eases (77% vs. 86.2%). Other present-
ing symptoms were also similarly dis-
tributed between BS and HSS cohorts 
(Table III). A total of 92.6% in BS and 
86.0% in HSS had elevated acute phase 
response at presentation. As expected, 
the median follow-up period was sig-
nificantly longer among BS patients 
(5 years) compared to that observed in 
HSS patients (12 months). As we have 
explained in the Methods earlier, we 
had excluded 11 possible BS patients 
from the HSS cohort. Yet, there were 
16 (27.6%) additional patients with 
BS stigmata in the HSS cohort such as 
recurrent oral ulceration (n=10), ery-
thema nodosum (n=1), arthralgia (n=1), 
transverse myelitis (n=1), HLA B51 
positivity (n=2), and pathergy positiv-
ity (n=1).

Radiologic features of 
pulmonary artery involvement
While PAAs were significantly more 
common in HSS, isolated PAT was sig-
nificantly more frequent in BS (Table 
IV). PAA with or without PAT were de-
tected in 49 (66.2%) BS patients and 56 
(96.6%) HSS cases (p<0.001). Isolated 
PAT was observed in 25 (33.8%) BS 
patients and 2 (3.4%) HSS cases. PAT 
accompanying PAA was observed in 
43 (58.1%) BS patients and 32 (55.2%) 
HSS cases. 
We did a secondary analysis to see the 

Fig. 1. Flow chart of preparation of Hughes-Stovin syndrome cases.
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differences between those who were 
diagnosed or published before (<2010) 
and after 2010 (≥2010). Before 2010, 

those with isolated PAA were similarly 
distributed between the BS and HSS 
cohorts, respectively (9/43 vs. 2/13, 

p=1.0). After 2010, however, those 
with isolated PAT were significantly 
more common among BS patients 

Table I. Hughes-Stovin syndrome cases obtained from the literature.

Ref.	 Age of	 Behçet’specific	 Cough	 Haemoptysis	 Shortness	 Chest	 Pulmonary	 Non-	  Immuno-	 Surgery	 Embo-
no.	 Onset/Gender	 skin and			   of Breath	 pain	 involvement	 pulmonary	 suppressive		  lisation
		  mucosa lesion						      vascular	 treatment
								        involvement
	  	
17	 21/M	 -	 +	 +	 -	 -	 PAA	 +	 +	 -	 -
18	 37/F	 OA	 +	 +	 -	 -	 PAA	 -	 +	 -	 -
18	 33/M	 OA	 +	 +	 -	 -	 PAA	 -	 +	 -	 -
19	 43/M	 -	 +	 -	 -	 -	 PAA	 -	 -	 -	 -
20	 18/M	 -	 +	 +	 -	 -	 PAA and PAT	 +	 +	 -	 -
21	 33/M	 -	 +	 +	 +	 -	 PAA and PAT	 -	 +	 -	 -
22	 35/M	 -	 +	 -	 +	 -	 PAA	 +	 +	 +	 -
23	 35/F	 EN	 +	 +	 -	 -	 PAA and PAT	 -	 +	 -	 -
24	 25/M	 -	 -	 -	 +	 -	 PAA	 -	 +	 -	 -
25	 48/F	 -	 -	 -	 -	 -	 PAA	 +	 -	 -	 -
26	 19/M	 -	 +	 +	 -	 -	 PAA and PAT	 +	 +	 -	 -
27	 41/M	 -	 +	 +	 +	 -	 PAA and PAT	 -	 +	 -	 -
28	 53/M	 -	 +	 +	 +	 -	 PAA and PAT	 +	 -	 -	 -
29	 28/F	 -	 +	 +	 -	 +	 PAA and PAT	 +	 +	 -	 -
30	 12/M	 Pathergy (+)	 +	 +	 -	 +	 PAA	 +	 +	 +	 -
31	 48/M	 -	 +	 +	 -	 -	 PAA and PAT	 +	 +	 -	 -
32	 42/M	 OA	 +	 +	 +	 -	 PAA and PAT	 -	 +	 -	 -
33	 42/M	 -	 +	 +	 -	 -	 PAA and PAT	 +	 +	 -	 +
34	 23/F	 OA	 +	 +	 +	 -	 PAA and PAT	 -	 +	 +	 -
35	 24/M	 -	 +	 +	 +	 -	 PAA and PAT	 -	 +	 -	 -
36	 26/M	 -	 +	 +	 +	 -	 PAA	 +	 -	 -	 -
37	 34/M	 -	 -	 +	 -	 -	 PAA and PAT	 +	 +	 -	 -
38	 26/M	 -	 -	 +	 -	 -	 PAA	 -	 +	 -	 -
38	 16/M	 -	 -	 -	 -	 -	 PAT	 +	 +	 -	 -
39	 297F	 -	 +	 +	 -	 +	 PAA and PAT	 -	 +	 +	 +
40	 27/M	 OA	 -	 +	 -	 -	 PAA and PAT	 -	 +	 -	 -
41	 18/M	 -	 +	 +	 -	 -	 PAA and PAT	 +	 +	 -	 +
42	 25/M	 -	 +	 +	 + 	 -	 PAA and PAT	 +	 +	 +	 -
43	 35/M	 -	 -	 +	 +	 -	 PAA ve PAT	 +	 -	 -	 +
44	 50/F	 -	 +	 +	 +	 -	 PAA	 +	 +	 +	 -
45	 11/M	 -	 +	 +	 -	 -	 PAA	 +	 +	 -	 -
46	 48/M	 -	 +	 -	 +	 -	 PAA and PAT	 +	 +	 +	 +
47	 28/F	 -	 -	 -	 -	 -	 PAA	 +	 +	 -	 -
48	 41/M	 -	 +	 -	 -	 -	 PAA	 -	 +	 -	 -
49	 47/M	 -	 +	 +	 +	 +	 PAT	 +	 -	 +	 +
50	 45/M	 -	 -	 +	 +	 -	 PAA and PAT	 +	 +	 +	 +
51	 42/M	 -	 -	 +	 -	 -	 PAA	 +	 +	 -	 -
52	 41/F	 -	 -	 +	 -	 -	 PAA and PAT	 -	 +	 -	 +
53	 19/F	 OA	 -	 +	 -	 -	 PAA	 -	 +	 +	 -
54	 18/M	 -	 +	 +	 -	 -	 PAA	 +	 +	 -	 -
55	 34/M	 -	 -	 +	 -	 -	 PAA and PAT	 +	 +	 -	 -
56	 21/M	 -	 +	 +	 -	 -	 PAA and PAT	 -	 +	 +	 -
57	 33/M	 -	 +	 +	 +	 +	 PAA	 -	 +	 -	 +
58	 29/M	 OA	 -	 +	 -	 -	 PAA and PAT	 +	 -	 -	 -
59	 38/M	 OA	 -	 +	 -	 -	 PAA 	 -	 +	 -	 -
60	 24/F	 -	 +	 +	 -	 -	 PAA and PAT	 +	 +	 -	 +
61	 20/M	 -	 -	 +	 +	 -	 PAA	 +	 +	 -	 -
62	 48/F	 -	 +	 -	 +	 -	 PAA and PAT	 -	 +	 +	 -
63	 26/M	 -	 -	 +	 -	 -	 PAA	 -	 +	 +	 -
64	 24/M	 -	 +	 +	 +	 -	 PAA and PAT	 -	 +	 -	 -
65	 24/M	 -	 +	 +	 +	 +	 PAA and PAT	 +	 +	 +	 +
65	 24/M	 OA	 +	 +	 +	 -	 PAA and PAT	 +	 +	 -	 -
65	 32/M	 -	 +	 +	 -	 -	 PAA and PAT	 -	 +	 -	 -
66	 30/M	 OA	 +	 +	 +	 -	 PAA and PAT	 -	 +	 -	 -
67	 28/M	 -	 -	 +	 +	 -	 PAA and PAT	 +	 +	 +	 -
68	 27/M	 -	 +	 -	 -	 -	 PAA and PAT	 +	 +	 -	 -
69	 15/M	 -	 +	 +	 +	 +	 PAA and PAT	 -	 +	 +	 -
70	 11/F	 -	 +	 +	 +	 -	 PAA and PAT	 -	 +	 -	 -

M: male; F: female; OA: oral aphthae; EN: erythema nodosum; PAA: pulmonary artery aneurysms; PAT: pulmonary artery thrombosis.
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when compared to that among HSS  
patients (16/31 vs. 0/45, p<0.001). 
A total of 35 (47.3%) and 25 (43.1) pa-
tients with BS and HSS, respectively 
had multiple arterial involvement (≥3). 
Information regarding anatomical loca-
tion and size of PAA was available in 
all among BS patients whereas in 39 
patients (67.2%) among the HSS cases. 
The lower lobe was most frequently 

involved among both BS (59.7%) and 
HSS patients (59.4%), respectively. 
When the largest PAA was considered, 
the median pulmonary aneurysm diam-
eter was measured as 2.4 and 2cm in 
BS and HSS, respectively.

Non-pulmonary vascular involvement
There was no difference between the 
groups regarding the types and frequen-

cy of non-pulmonary vascular involve-
ment. Lower extremity DVT (59.5% 
vs. 48.3%) was the most common form 
of involvement followed by inferior 
vena cava (20.3% vs. 24.1%) and intra-
cardiac thrombosis (32.4% vs. 27.6%) 
in both BS and HSS. It was noted that 
right chambers of the heart were pri-
marily involved in both syndromes. 
Dural sinus, superior vena cava, and 
hepatic veins were identified as less 
frequently involved veins (Table V). 
Additionally, non-pulmonary arterial 
involvement was observed in both BS 
(5.4%) and HSS (12.1%) cohorts.

Histopathological examination
Histopathological examination was 
available in 14 (18.9%) of BS and 13 
(22.4%) of HSS cases. These were ob-
tained through lobectomy or segmen-
tectomy in 3 patients with BS and 8 
with HSS. Wedge resection of a lung 
nodule was done using video assisted 
thoracoscopic surgery (VATS) in 7 pa-
tients with BS and 2 with HSS. Surgi-
cal excision of intracardiac thrombus 
and endarterectomy were performed in 
one patient in each group. Additionally, 
lung tissues were obtained while doing 
cavity repair in 2 patients with BS. Bi-
opsy from lymphoid tissues was taken 
with mediastinoscopy in one patient 
with HSS. 
As shown in Table VI, histopathologi-
cal features consisted mostly of vascu-
litis which seems non-specific, arterial 
elastic layer disruption leading to aneu-
rysms, organised thrombus, infarction, 
organising pneumonia in both groups. 
Similarly, intracardiac thrombotic ma-
terial or endarterectomy specimens ex-
hibited organising thrombus with non-
specific inflammatory exudate in both 
BS and HSS.

Medical and surgical treatment
As shown in Table VII, there were sig-
nificant differences in the treatment 
between the groups. HSS cases were 
treated with less immunosuppressive 
and/or glucocorticoids than BS cases 
(87.9% vs. 100%), (p=0.003). On the 
other hand, they received anticoagulant 
treatment at a much higher rate (48.3% 
vs. 14.9%, p<0.001). VCI filter, vas-
cular intervention or embolisation and 

Table II. Ethnicity of HSS cases based on country and continent (n=58).

Continent	 n (%)	 Country	 n 

Middle-East and Mediterranean basin	 18 	(31.1)	 Egypt	 6 
			   Tunisia	 2 
			   Turkey	 4
			   Iranian	 2 
			   Jordan	 1 
			   Oman	 1 
			   Saudi Arabia	 1 
			   Morocco	 1 

Central Asia	 12 	(20.7)	 India	 11
			   Afghanistan	 1

North America	 9 	(15.5)	 Undefined 	 6
			   African-American	 3

Europe	 7 	(12.1)	 Germany	 1
			   France	 1 
			   Greece	 2 
			   Spain	 1 
			   Holland	 1
			   Albania	 1 

Far East Asian	 6 	(10.3)	 Korea	 5 
			   Taiwan	 1 

South America	 5 	(8.6)	 Brazil	 1 
			   Mexican	 1 
			   Chile	 1
			   Argentina	 1 
			   Colombia	 1

Africa	 1 	(1.7)	 Kenya	 1

Table III. Demographic characteristics and presenting symptoms.

	 BS-Pulmonary involvement 	 HSS	 p
	 n=74	 n=58	

Male, n (%)	 62 	(83.8)	 43 	(74.1)	 0.197
Age, mean ± SD, years	 29.51 ± 8.28	 30.82 ± 10.82	 0.436
Juvenile onset*, n (%)	 7 	(9.5)	 5 	(8.6)	 1.000
Follow-up time, median [IQR]	 5 	(3-8 years)	 12 	[4.5-17.75] months] 	 <0.001
			 
Presenting signs/symptoms, n (%)			 
       Fever	 24 	(32.4)	 23 	(39.7)	 0.465
       Weight loss	 22 	(29.7)	 12 	(20.7)	 0.316
       Haemoptysis	 57 	(77.0)	 50 	(86.2)	 0.263
       Cough	 42 	(56.8)	 40 	(69.0)	 0.206
       Chest pain	 17 	(23.0)	 7 	(12.1)	 0.118
       Shortness of breath	 39 	(52.7)	 25 	(43.1)	 0.297
       High acute phase response†, n (%)	 63/68 	(92.6)	 37/43 	(86.0)	 0.332

BS: Behçet’s syndrome; HSS: Hughes-Stovin syndrome. 
*≤16 years of age.
†Acute phase values were reported in 68 patients in the BS and 36 in the HSS group.
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surgical intervention were used more 
commonly in HSS cases (Table VII). 
More than one surgical operation was 
described in a total of 17 HSS cases 
such as lobectomy or segmentectomy 
(n=13), endarterectomy (n=1), right 
atrial embolectomy (n=1), excision of 
atrial vegetation by sternotomy (n=1) 
and valve replacement (n=1). Surgical 
intervention was performed in 7 pa-

tients in BS patients; these were defined 
as lobectomy or segmentectomy (n=3), 
bullectomy and pleural repair (n=1), 
empyema surgery after a complicated 
embolisation (n=1) right atrial throm-
bus excision (n=1) and endarterectomy 
(n=1). Apart from lung surgery, periph-
eral arterial surgical interventions were 
documented in 1 patient with BS and 2 
with HSS.

Mortality
As seen in the Kaplan-Meier plot, the 
5-year mortality rate was similar be-
tween BS and HSS patients (12/74 vs. 
3/58) (log Rank p=0.178) (Fig. 2). All 
but one patient who died were male in 
BSS while all 3 were male in HSS. All 
fatalities in both BS and HSS occurred 
before 2010. It has to be noted that, the 
prognosis of two additional patients 
with HSS was deemed to be poor as in-
dicated ‘transferring for lung transplan-
tation’ and ‘requiring endarterectomy’, 
respectively (67, 70). 

Discussion
Our comparative study revealed that 
HSS and BS are almost identical. Not 
only the demographic and clinical 
characteristics, but also the presenta-
tion with fever and high acute phase 
response, anatomical location of in-
volved pulmonary artery, mean size of 
pulmonary artery aneurysm, lung pa-
renchymal pathology findings, accom-
panying systemic venous thrombosis 
or arterial disease outside the lungs and 
mortality rate were also quite similar. 
The similarities between HSS and BS 
have been observed by others, as well 
(13, 14, 18, 36, 38, 53). As emphasised 
by Erkan et al., young male predilec-
tion, strong association with systemic 
thrombosis, multiple and bilateral in-
volvement in the lungs with a tendency 
towards lower lobes and fatal outcome 
due to the rupture of the aneurysms are 
indeed valid for both syndromes (36). 
Diverse inflammatory features asso-
ciated with BS such as recurrent oral 
ulcers, erythema nodosum, arthralgia, 
HLAB 51 and pathergy positivity and 
transverse myelitis were documented 
in patients with HSS despite strict ex-
clusion of probable BS cases (18, 23, 
32-34, 40, 47, 53, 54, 58, 59, 65, 66, 
70). Furthermore, ethnic origin of the 
patients with HSS also overlaps with 
that of BS as shown in our study (Table 
II). One review of the literature showed 
that 159 of 207 cases (77%) with PAA 
due to BS were from the Middle East 
and the Mediterranean basin, regions 
where BS is most prevalent (71). As 
found in the current study HSS cases 
were predominantly originated from 
the same geographical areas as well. 

Table IV. Pulmonary artery involvement type and descriptive features.

	 BS-Pulmonary involvement 	 HSS	 p
	 n=74	 n=58	

Pulmonary artery involvement type			 
      PAA with or without PAT	 49 	(66.2)	 56 	(96.6)	 <0.001
      Isolated PAT	 25 	(33.8)	 2 	(3.4)	
PAT with PAA	 43 	(58.1)	 32 	(55.2)	 0.860

Number of pulmonary arteries involved, n (%)			 
1 artery	 23 	(31.1)	 23 	(39.7)	 0.166
2 arteries	 16 	(21.6)	 10 	(17.2)	
≥3 arteries	 35 	(47.3)	 25 	(43.1)	

Pulmonary artery anatomical localisation	             74 patients	                   39 patients	
Main	 28 	(15.9)	 5 	(9.1)	 0.663
Upper	 31 	(17.6)	 10 	(18.2)	
Middle	 12 	(6.8)	 1 	(1.8)	
Lower	 105 	(59.7)	 39 	(70.9)	
Total lesion	 176		  55	
Aneurysm size 					     0.515
median (IQR)	 2.4 	(2.0-3.0) cm	 2 	(1.75-3.25) cm
minimum-maximum	 0.5-7 cm	 1-9 cm	

PAA: pulmonary artery aneurysms; PAT: pulmonary artery thrombosis; IQR: inter-quartile range.

Table V. Non-pulmonary vascular involvement.

	 BS-Pulmonary involvement	 HSS	 p
	 n=74	 n=58	

Lower extremity deep vein thrombosis, n (%)	 44 	 (59.5)	 28 	 (48.3)	 0.221
Inferior vena cava thrombosis, n (%)	 15 	 (20.3)	 14 	 (24.1)	 0.674
Hepatic vein, n (%)	 6 	 (8.1)	 1 	 (1.9)	 0.134
Superior vena cava thrombosis, n (%)	 6 	 (8.1)	 2 	 (3.4)	 0.465
Dural sinus thrombosis, n (%)	 9§ 	 (12.2)	 5* 	 (8.6)	 1.000
Non-pulmonary arterial involvement, n (%)	 4 	 (5.4)	 7 	 (12.1)	 0.211
Cardiac thrombosis, n (%)	 24 	 (32.4)	 16 	 (27.6)	 0.573
      Right atrium	 7 	 (9.5)	 5 	 (9.3)	
      Right ventricle	 16 	 (21.6)	 10 	 (17.2)	
      Right atrium and ventricle	 1 	 (1.4)	 1 	 (1.9)	

*Chronic thrombosis in one or more dural sinuses (superior and sagittal sinus: n=1, left sigmoid and 
transverse sinus: n=1, sagittal sinus: n=1, unspecified: n=2) was found in 5 patients in the HSS group.
§In the BS group, chronic thrombus (sagittal sinus: n=8, transverse: n=4, cavernous: n=1, sigmoid: 
n=1) was observed in one or more dural sinuses in 9 patients. 
Multiple thrombotic arterial occlusions (superficial femoral artery, popliteal artery, distal abdominal 
aorta and left common iliac artery and left tibial arteries) were detected in one patient in the HSS group. 
Various involvements in other HSS cases (abdominal aortic thrombosis: n=1, aneurysm in the right 
femoral artery: n=1, left internal iliac arterio-venous aneurysm: n=1, left renal artery and left superior 
mesenteric artery thrombosis: n=1, left hepatic artery aneurysm: n=1, splenic and mesenteric artery 
aneurysm: n=1) were observed. In BS patients, 4 patients had arterial involvement (thrombosis of the 
left superficial femoral artery: n=1, popliteal artery aneurysm n=1, occlusion in the brachiocephalic 
artery: n=1, superior cerebellar artery aneurysm: n=1).
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Histopathological examination in both 
HSS and BS cases reveals findings con-
sistent with infarct, organising pneumo-
nia, organised thrombus, and vasculitis. 
Vascular wall destruction and aneurysm 
formation as a result of perivascular 
lympho-monocytic cell infiltration and 
obliterating endarteritis of the vasa 
vasorum are seen in both diseases (Table 
VI). Moreover, there is a good response 
to immunosuppressive treatment rather 
than anti-coagulants in HSS, similar to 
that seen in BS. These shared features 
suggest a common underlying inflam-
matory process in these syndromes, re-

inforcing the idea that HSS and BS are 
indeed the same disease. 
There were however some signifi-
cant differences that, we believe, have 
stemmed mainly from methodological 
approaches used to gather BS and HSS 
cohorts. While most of the HSS cases 
had presented with PAA, patients with 
isolated PAT were significantly more 
common in the BS cohort. Compared to 
BS, HSS cases were treated more fre-
quently with anti-coagulation and less 
commonly with immunosuppressive 
treatment. Additionally, vascular inter-
ventions and surgical operations were 

used more frequently in the follow-up 
of HSS cases than that seen in the BS 
cohort. It has to be noted that, HSS co-
hort was basically an artificial cohort 
composed of case reports coming from 
mainly surgery departments whereas 
that of BS was a real-time patient co-
hort followed in a rheumatology centre 
with distinctly longer follow-up. These 
discrepancies between two cohorts 
could explain inequalities in radiologi-
cal features and lack of standardisation 
in management. 
There may be other reasons why HSS 
patients have more PAA, but fewer 

Table VI. Histopathological examination.

Behçet’s syndrome-pulmonary involvement, n=14 (18.9%)

Anatomical location	 Procedure	 Histopathological description

Lung tissue (n=4)	 Nodule - lung wedge resection (VATS)	 Haemorrhagic infarct and fibrosis alveolitis in surrounding tissue
Lung tissue (n=2)	 Nodule - lung wedge resection (VATS)	 Organised pneumonia
Lung tissue (n=1)	 Nodule - lung wedge resection (VATS)	 Necrotising granulomatous inflammation, necrosis, haemorrhagic infarct
Lung tissue (n=2)	 Lobectomy	 Ruptured giant saccular aneurysm formation with total disruption in the arterial wall. 

A fistulous penetration of arterial aneurysm into the bronchial tissue. Destruction 
of the elastic fibres in the media of the pulmonary artery, adventitial fibrosis and 
thrombus occupying almost the entire lumen. Signs of vasculitis and occlusive vascu-
lopathy in small sized arteries of the surrounding pulmonary parenchyma. Lympho-
plasmocytic infiltration within the arterial walls of small and medium sized arteries 
and the vasa vasorum of the arteries. Neighbouring parenchyma includes areas of 
haemorrhagic infarction and organised pneumonia.

Lung tissue (n=1)	 Segmentectomy	 Pulmonary artery with occlusive thrombus. Vascular wall thickening with inflamma-
tory infiltrate and fibrosis in the pulmonary artery. 

Lung tissue (n=2)	 Cavity repair	 Infarction, necrotic changes
Cardiac tissue (n=1)	 Thrombus excision	 Organising acute thrombus with inflammatory exudate
Lung tissue (n=1)	 Endarterectomy	 Chronic thrombus with fibrotic changes

Hughes-Stovin syndrome n=13, (22.4%)

Anatomical location	 Procedure	 Histopathological description

Lung tissue (n=1)	 Nodule - lung wedge resection (VATS)	 Lymphocytic vasculitis
Lung tissue (n=1)	 Nodule - lung wedge resection (VATS)	 Pulmonary infarction and lymphocytic infiltration of the vessels suggesting vasculitis
Lung tissue (n=1)	 Lobectomy	 Vascular wall thickening with dense inflammatory infiltrate and aneurysm with 

thrombus and haemorrhage in pulmonary arteries. 
Lung tissue (n=1)	 Segmentectomy	 Enlarged vascular structures in the bronchial submucosa with rupture
Lung tissue (n=1)	 Lobectomy	 Multifocal arterial thrombosis with marked luminal narrowing, partial destruction of 

arterial wall, and marked intimal fibrosis 
Lung tissue (n=1)	 Lobectomy	 Pulmonary artery wall showing a lymphocytic inflammatory infiltrate in the arterial 

wall, marked dilatation of the lumen, intraluminal thrombosis, multifocal intimal fi-
brinoid necrosis, and elastic layer fragmentation. 

Lung tissue (n=2)	 Lobectomy	 Capillaritis, haemorrhage and multiple clots / Vasculitis
Lung tissue (n=1)	 Lobectomy	 Active vasculitis and fibrosis with destruction of elastic tissue
Lung tissue (n=1)	 Segmentectomy	 Necrotising lymphocytic vasculitis with pulmonary infarction
Thrombus material (n=1)	 Endarterectomy 	 Inflammatory findings
Cardiac tissue (n=1)	 1) Endomyocardial biopsy, 	 1) Detached fibrin with acute and chronic inflammation
	 2) Thrombus excision	 2) Organising acute thrombus with inflammatory exudate
Lymphoid tissue (n=1)	 Mediastinoscopy	 Reactive changes

VATS: video assisted thoracoscopic surgery.
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isolated in-situ thrombosis compared 
to BS. One possible explanation is that 
HSS has historically been defined sole-
ly in the context of aneurysms, with 
in-situ thrombosis being an unknown 
aspect. Even for those dealing with BS, 
isolated in situ thrombosis without an-
eurysm in PAI was not recognised until 
more recently (4, 5, 7, 9). In early BS 
case series before 2000, PAA were al-
most always the sole lesion associated 
with pulmonary arteries (4, 5). PAT 
may have been overlooked because of 
the limited imaging techniques or sub-
tler clinical presentations compared to 
patients with aneurysms. Indeed, in the 
current study, among 74 BS patients, 
there were only 20.9% (9/43) with iso-
lated PAT before 2010, whereas after 
2010, this has raised to 51.6% (16/31) 
(p=0.012). Similarly, increased rates 
of PAT have been reported in recent 
clinical series of BS with PAI (72-74). 
We have showed that isolated PAT and 
PAA have similar clinical findings and 
respond to the same immunosuppres-
sive therapy, suggesting that they rep-
resent the same clinical spectrum (7, 9). 
Importantly, cases with PAA who were 
previously documented to have solo 
PAT suggest that PAT could be indeed 
the precursor in this spectrum (7, 29, 
49, 75). On the HSS side, however, the 
concept of isolated PAT apparently has 
not been recognised yet. The second 
reason could be selection and reporting 
bias, as well. PAA, with its demonstra-
tive imaging features and severe clini-
cal course, may be more prominently 
acknowledged and reported compared 
to isolated PAT, which might have in-
distinct radiological features and could 
be challenging to differentiate from 
pulmonary emboli associated with 
non-BS causes. This potential bias may 
lead to an underestimation of isolated 
PAT cases in the literature.
In our study, we noted that patients with 
HSS were less commonly given immu-
nosuppressive therapy but underwent 
intravascular or surgical interventions 
more frequently compared to BS pa-
tients. These concerning trends might 
be attributed to the fact that patients are 
primarily monitored by surgery clin-
ics. While one might expect increased 
mortality due to the lesser use of im-

munosuppressive therapy, we found no 
significant difference in mortality rates 
between BS and HSS. However, this 
observation should be interpreted cau-
tiously due to the unequal follow-up 
durations, with HSS having a median 
follow-up of 12 months compared to 
5 years in BS. Additionally, reporting 
bias could have resulted in less fre-
quent documentation of case reports 
leading to deaths in the HSS group.
In recent years, a prevailing perspective 
has emerged, suggesting that BS incor-
porates several distinct clinical pheno-
types (76). Among these phenotypes, 

the vascular subtype has gained recog-
nition as a unique group as indicated 
by factor analysis studies (77). Vascu-
lar phenotype is characterised by male 
predilection, venous/arterial or cardiac 
lesions accumulating with each attack, 
whereas lower frequencies of genital, 
ocular and joint involvement (1, 78). 
Notably, approximately 30% of BS pa-
tients with vascular involvement do not 
exhibit skin-mucosa lesions at the time 
of diagnosis (79). The presence of HSS 
can be regarded as evidence that the 
vascular phenotype develops indepen-
dently in BS. This concept of vascular 

Table VII. Medical and interventional treatment.

	 BS-Pulmonary 	 HSS	 p-value
	 involvement	 n=58
	 n=74		

Any glucocorticoids or immunosuppressives, n (%)	 74 	(100)	 51 	(87.9)	 0.003
     Glucocorticoid, n (%)	 74 	(100)	 50 	(86.2)	 0.001
     Azathioprine, n (%)	 57 	(77.0)	 17 	(29.3)	 <0.001
     Cyclophosphamide, n (%)	 65 	(87.8)	 30 	(51.7)	 <0.001
     Anti-TNF agents, n (%)	 21 	(28.4)	 6 	(10.3)	 0.016
Colchicine, n (%)	 26 	(35.1)	 3 	(5.2)	 <0001
Anti-coagulant therapy, n (%)	 11 	(14.9)	 28 	(48.3)	 <0.001
Anti-aggregants, n (%)	 9 	(12.2)	 3 	(5.2)	 0.227
VCI filter, n (%)	 0		  4 	(6.9)	 0.035
Vascular intervention or embolisation n (%)	 7 	(9.5)	 15 	(25.9)	 0.018
Surgical intervention, n (%)	 7 	(9.5)	 17 	(29.3)	 0.006

BS: Behçet’s syndrome; HSS: Hughes-Stovin syndrome; VCI: vena cava inferior; TNF: tumour necrosis 
factor.

Fig. 2. Kaplan-Meier plot comparing 5-year survival rates in patients Behçet’s syndrome (BS) and 
Hughes-Stovin syndrome (HSS).
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involvement in BS, separate from skin 
and mucosal findings, extends to other 
major organ systems as well. In BS, eye 
and parenchymal neurologic system 
involvements can similarly manifest 
without the characteristic skin-mucosa 
lesions. Interestingly, these major organ 
manifestations are rather rare whereas 
quite pathognomonic, given their dis-
tinctive features in contrast to much 
more common skin-mucosa lesions (1, 
80, 81). 
With these data at hand, we propose 
categorising HSS as an “incomplete 
Behçet syndrome”, aligning with pre-
vious suggestions (36). We believe 
that employing a separate terminology, 
such as HSS, unnecessarily complicates 
our understanding of the pathogenesis 
of BS and delays the diagnosis, hence 
the initiation of appropriate immuno-
suppressive treatments. Moreover, un-
warranted surgical and intravascular 
interventions may increase the risk of 
complications and mortality in these 
cases. It is also important to note that, 
there is inevitably a delay in diagnosis 
when patients present with particularly 
large PAA. Isolated PAT in combination 
with systemic thrombosis should be re-
garded as the initial phase in PAA and 
promptly treated with immunosuppres-
sive agents to prevent a grim outcome. 
Our study has limitations. The differ-
ent methodology that we have used 
cause obviously the main limitation. 
HSS case reports in the literature may 
be subject to potential selection and 
reporting biases. BS and HSS cohorts 
obviously differ in terms of follow-
up time and lack of standardisation in 
clinical examination and management 
approaches. For the sake of a fairer 
comparison, we had to exclude prob-
able BS and HSS cases, from the HSS 
and BS cohorts, respectively. Finally, 
it is essential to note that we did not 
compare our findings with published 
BS-PAI cases, as it was not the primary 
objective of our study. This remains a 
potential subject for future research.

Conclusions
The occurrence of PAA and the simul-
taneous presence of systemic throm-
bosis represent a nearly unique mani-
festation of BS. On the other hand, the 

same combination of features was also 
coined earlier as HSS. As revealed in 
the current study, several evidences 
including histopathological findings 
indicate that HSS is indeed an ‘incom-
plete form of BS’. Furthermore, the 
term ‘HSS’ do not cover isolated PAT 
which could be a precursor of PAA and 
additionally, creates an ambiguity in 
our understanding the pathogenesis. 
BS incorporates several distinct clini-
cal phenotypes. Among them, the vas-
cular phenotype has recently gained 
recognition as a distinct clinical pheno-
type with a predisposition for vascular 
events and a less frequent occurrence 
of eye and genital lesions. Indeed, HSS 
can be considered as evidence support-
ing the notion that the vascular phe-
notype develops independently from 
skin-mucosa lesions and uveitis in BS. 
Whether vascular phenotype in BS 
merits its own set of diagnostic criteria 
warrants exploration in the future. 
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