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Ehlers-Danlos syndrome is a connective tissue disorders that 
presents with heterogeneous manifestations depending on the 
involved genes. Vascular Ehlers-Danlos syndrome (vEDS), also 
known as Ehlers-Danlos syndrome type IV, is caused by a hetero-
zygous mutation in the COL3A1 gene that encodes the pro-α1 
chains of type III collagen, which attenuates the structural integ-
rity of type III collagen-enriched tissues, such as skin, lung, liver, 
intestine, and blood vessel. vEDS can result in fatal complica-
tions such as arterial or intestinal rupture, but its clinical diagnosis 
is often challenging. Here, we present a case of vEDS that was 
diagnosed based on histopathologic and confirmatory genetic 
examinations.

CASE REPORT

A 19-year-old male was admitted to our hospital for recur-
rent episodes of spontaneous pneumothorax (6 times), which 
started about 8 months ago. His father had a history of recur-
rent pneumothorax and also suffered from spontaneous intra-
abdominal bleeding due to aneurysmal rupture of the common 
hepatic artery 7 years ago. The patient had undergone wedge 
resection of the lung at another hospital, after which he experi-
enced a secondary pneumothorax, but no specific pathologic diag-
nosis was made. Thoracic computed tomography at our hospital 
showed multiple parenchymal cystic lesions with surrounding 
ground-glass opacity and several small nodular lesions in both 
lungs (Fig. 1A), suggesting vasculitis with hemorrhage, infected 
cystic lung disease, or paragonimiasis. However, neither serum 

anti-nuclear antibody nor anti-Paragonimus Westermani antibody 
titer was elevated. No abnormality in the thoracic greater vessels 
was identified. Abnormalities of the extrathoracic organs were 
not evaluated at the time of the admission. Pathological examina-
tion of the wedge-resected lung specimen slides sent from an ex-
ternal pathology laboratory revealed intra-alveolar accumulation 
of red blood cells and hemosiderin-laden macrophages (Fig. 1B, 
C), indicating recurrent episodes of intra-alveolar hemorrhage. 
The most diagnostic histologic finding was the presence of several 
round fibro-osseous nodules scattered in a hemorrhagic back-
ground of lung parenchyma (Fig. 1D, E). Disruption of the vascular 
wall was not identified, even in the examination under van Gie-
son elastic staining. Due to suspicion of vEDS based on the pa-
tient’s familial history and the histopathologic findings, COL3A1 
gene sequencing was performed. The sequencing test revealed a 
heterozygous germline mutation in the spliceosome acceptor 
site in intron 23 of the COL3A1 gene (COL3A1 c. 1662 + 1G > 

A [p. Gly537_Pro554del]) (Fig. 1F), a known pathogenic muta-
tion in the ClinVar database (https://www.ncbi.nlm.nih.gov/clinvar/
variation/101269/). Hence, the patient was diagnosed with vEDS.

DISCUSSION

vEDS comprises about 4%–5% of Ehlers-Danlos syndrome 
cases and has a high rate of fatal complications related to cardio-
vascular and gastrointestinal systems, such as cerebrovascular 
hemorrhage or intestinal rupture. In addition, pregnancy can be 
fatal in patients with vEDS  who might develop ruptures in the 
uterus or uterine vessels [1]. Therefore, prompt diagnosis is the 
mainstay of medical management of vEDS to lower the rate of 
such fatal complications [2]. However, the rarity of vEDS makes 
its diagnosis challenging, frequently leading to delayed diagnosis. 
The pathologic diagnosis of vEDS is challenging because the 
characteristic histopathological findings of vEDS are not widely 
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recognized. Abrupt caliber changes in the muscularis propria with 
diverticular formation have been identified in colon resection 
specimens of vEDS patients [3]. Kawabata et al. [4] reported 
that fragile lung parenchyma with spontaneous laceration, 
acute hemorrhage and/or hematoma, and fibro-osseous nodules, 
which are hypothesized to be a consequence of the organization 
of hematomas, are frequently identified in surgical lung biopsy 
specimens of vEDS patients, findings which serve as clues for 
pathologic diagnosis. In line with these findings, a previous report 
described a case of vEDS that was diagnosed based on identifica-
tion of fibro-osseous nodules and vascular disruption in the lung 
parenchyma, suggesting the potential of histopathologic features 
in clinical diagnosis of vEDS [5]. Therefore, the distinct histo-
pathologic features of vEDS should be considered when assessing 
surgical lung biopsy specimens from patients with recurrent spon-
taneous pneumothorax and/or hemorrhagic lung parenchymal 
cysts.

In conclusion, identifying characteristic histopathologic features 
in surgical lung biopsy samples, such as parenchymal fragility, 
spontaneous laceration, parenchymal hemorrhage, and fibro-
osseous nodules, can contribute to early clinical diagnosis and 

proper management of vEDS.
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Fig. 1. Radiological and pathological features of the present case. (A) Chest computed tomography, performed after the patient’s second 
episode of spontaneous pneumothorax, showing a parenchymal cystic lesion with an irregularly thickened cavity wall and surrounding 
ground-glass opacity (arrow). Several ill-defined nodular opacities with adjacent ground-glass opacities, predominant in the basal lungs, 
were identified (arrowheads). (B) Photomicrogram of the surgical lung biopsy specimen showing multifocal intra-alveolar accumulations of 
red blood cells and fibro-osseous nodules. (C) Magnified photomicrogram revealing intra-alveolar collections of red blood cells and hemosid-
erin-laden macrophages. (D, E) Magnifications of a parenchymal fibro-osseous nodule in the background of parenchymal hemorrhage. (F) 
Sanger sequencing test for the COL3A1 gene of the patient, showing a heterozygous pathogenic germline mutation (empty arrow) at the 
spliceosome acceptor site in intron 23 of the COL3A1 gene (black line) (COL3A1 c. 1662 + 1G > A [p. Gly537_Pro554del]).
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