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자발성경동맥박리 환자에서 결합조직이상

Connective tissue anomalies in patients with spontaneous cervical 
artery dissection

목적: 자발성경동맥박리(spontaneous cervical artery dissection, sCeAD) 환자에서 결합조직이상의 유병률을 조사하였다.

방법: sCeAD 환자와 나이와 성별을 일치시킨 CeAD가 아닌 허혈뇌졸중(non-CeAD IS) 환자에서 68개의 항목을 포함하는 표

준검사 프로토콜에 의해 임상적으로 확인할 수 있는 결합조직의 이상징후를 체계적으로 평가하였다. 모든 sCeAD 환자에서는 

유전적 결합조직질환에 대해 광범위한 분자연구를 시행하였다.

결과: 84명의 sCeAD(평균 연령, 44.5±7.8세; 남성 66.7%) 환자와 84명의 non-CeAD IS 환자가 등록되었다. sCeAD 환자에

서 임상적으로나 분자 진단학적으로 이미 알려져 있는 유전적 결합조직질환에 대해 기준에 맞는 환자는 없었다. 결합조직이

상은 sCeAD 환자에서 non-CeAD IS 환자보다 더 빈번하게 관찰되었다(이상 소견의 평균 수, 4.5±3.5 vs 1.9±2.3; P＜0.001). 

sCeAD 그룹의 81명(96.4%)의 환자는 적어도 하나 이상의 확인 가능한 징후가 있었고 non-CeAD IS 그룹에서는 55명(6.7%)에

서 있었다(P＜0.001). 골격, 안구와 피부 이상뿐만 아니라 두개안면 형태이상도 sCeAD와 더 강한 관계가 있는 임상징후였다. 

결합조직이상을 시사하는 징후는 외상성 CeAD보다 sCeAD 환자에서 더 자주 나타났다(28.6%, P＜0.001; 이상 소견의 평균 

수, 1.7±3.7, P=0.045).

결론: 결합조직이상은 sCeAD에서 자주 관찰된다. 이러한 사실은 이 질환의 발병기전이 결합조직의 전신적 이상과 관계가 있

다는 가설을 지지한다.
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craniofacial dysmorphisms, were more frequently
observed in the group of patients with sCeAD, as
opposed to the abnormalities involving other organs,
which were equally distributed in the 2 groups. Facial
appearance of patients with sCeAD was more often
characterized by tight skin, hollow cheeks, and prom-
inent staring eyes as a consequence of paucity of adi-
pose tissue. The most prominent skeletal features
were scoliosis and mild pectus excavatum, while the
most prominent skin feature was mild hyperexten-
sion. Hypermobility/laxity of some joints was also
more frequently observed in the group of patients
with sCeAD (Beighton score8 $2 in 16.7% vs
3.6% [p 5 0.009]; mean score, 0.6 6 1.1 vs 0.1 6

0.5 [p 5 0.001]; table 3).
We also studied 7 patients whose CeAD was obvi-

ously due to a major trauma, during the same study
period. Signs suggesting connective tissue abnormal-
ity were less frequently represented in this group com-
pared to the group of patients with sCeAD (traumatic
CeADs with at least one detectable sign, 28.6%, p ,
0.001; mean score, 1.7 6 3.7, p 5 0.045).

DISCUSSION Our findings indicate that clinically
detectable connective tissue abnormalities, frequently

observed in patients with HCTD, are also highly
prevalent in patients with sCeAD. This provides indi-
rect support to the “connective hypothesis” of the
disease. Structural deviations in the main components
of connective tissue, collagen and elastic fibers, may
lead to functional impairment of the mechanical sta-
bility and elasticity of the arterial wall, predisposing to
dissection at given points of minor resistance. Similar
to other previous studies, we did not diagnose a def-
inite HCTD in any of the patients included in our
series, despite the extensive clinical and molecular
investigation.9 Whether this implicates the existence
of a milder form of connective tissue disorder predis-
posing to CeAD remains unknown, even though it
seems plausible. The low prevalence of clinically rec-
ognizable connective signs in patients with traumatic
CeAD, as opposed to spontaneous cases, is a further
argument in favor of this view. Overall, our findings
are in line with the prevailing theory that sCeAD
represents a multifactorial disease and the end result
of a synergistic interplay between an underlying consti-
tutional arteriopathy and short-lasting environmental
factors. These triggering factors, normally insufficient
to induce arterial wall rupture alone, could transiently
facilitate dissection in a fragile, previously asymptomatic,
vessel wall. Obviously, we cannot but speculate on the
relation between the clinical signs of connective tissue
abnormality we detected and a generalized disorder of
the connective tissue. In this regard, our findings need to
be validated by a study that correlates patient phenotype
with pathologic data. Notably, the only study in which
clinical signs of connective tissue abnormalities were
systematically assessed by standard examination found
no preponderance of these stigmata in patients with
CeAD and argued against a connective tissue disorder
underlying the disease. However, the 25 clinical items
used in that analysis reflect the spectrum of signs mainly
found inMarfan and Ehlers-Danlos syndromes, and it is
unclear why authors did not include specific features of
other HCTDs in their standardized examination
protocol.4 Difference in sample size and the lack of
patients’ molecular characterization should also be
considered when comparing the results of that study
with ours, because they might contribute to explain
some discrepancies.

The most relevant shortcoming of both analyses, as
well as of others previously reported,2,3 is that they rely
heavily on the identification and subjective interpreta-
tion of signs that are qualitative or semiquantitative
(i.e., skin extensibility, joint hypermobility, tissue fra-
gility, and bruising), and for which, therefore, normal
standards are unavailable. However, the excellent in-
terrater agreement in the assessment of these items
makes this drawback unlikely in our analysis. Clinically
detectable signs of connective tissue abnormalities are
subtle in most patients with sCeAD and, therefore,

Table 3 Distribution of connective tissue anomalies in patients with sCeAD and
non-CeAD IS

Connective abnormalities
sCeAD
(n 5 84)

non-CeAD IS
(n 5 84) p Value

At least 1 81 (96.4) 55 (66.7) ,0.001

Sum score 4.5 6 3.5 1.9 6 2.3 ,0.001

Organ involvement

Bone and jointsa 57 (67.9) 28 (33.3) ,0.001

Gorling sign 8 (9.5) 1 (1.2) 0.034

Elbow recurvatum 14 (16.7) 5 (6.0) 0.049

Scoliosis 19 (22.6) 4 (4.8) 0.001

Pectus excavatum 14 (16.7) 1 (1.2) ,0.001

Beighton scoreb

Mean 6 SD 0.6 6 1.1 0.1 6 0.5 0.001

‡2 14 (16.7) 3 (3.6) 0.009

Marfan-like habitus 15 (17.9) 5 (6.0) 0.030

Skina 35 (41.7) 20 (23.8) 0.014

Mild skin hyperextension 16 (19.0) 6 (7.1) 0.038

Eyea 39 (46.4) 25 (29.8) 0.026

Craniofacial dysmorphismsa 41 (48.8) 20 (23.8) 0.001

Decrease of subcutaneous adipose tissue 16 (19.0) 4 (4.8) 0.07

Thin lips 9 (10.7) 2 (2.4) 0.05

Other organsa 14 (16.7) 7 (8.3) 0.160

Abbreviations: IS 5 ischemic stroke; sCeAD 5 spontaneous cervical artery dissection.
Data are mean 6 SD or n (%).
aNo. of patients with at least one sign involving the specific organ or system.
b Individual score values range, 0–9 (0–1 point for each item).
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