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Abstract: Ehlers—Danlos syndrome (EDS) type IV is characterized by thin skin with visible
veins, easy bruising, characteristic facial features, arterial and digestive complications, as well as
rupture of the gravid uterus. It has never been previously reported that trigeminal autonomic
cephalalgias (TACs) could manifest as the only initial symptom of EDS type IV. Here, we report
a case of a 27-year-old man who presented atypical headache like TACs stimulated by right internal
carotid artery dissection. About one month after his discharge, he suffered dissection of the right
renal artery and splenic artery, in addition to partial infarction of the right kidney and spleen.
Genetic testing revealed a novel splicing variant ¢.799-1G>A within COL34 1. He was ultimately
diagnosed with Ehlers—Danlos syndrome type IV. This case expanded the genetic spectrum and
clinical manifestation of EDS type IV and provided a significant implication for the diagnosis of
EDS type IV when the initial symptom manifested as TACs, not the typical presentation of EDS
type IV.

Keywords: trigeminal autonomic cephalalgias, internal carotid artery dissection, Ehlers—
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Introduction

Ehlers—Danlos syndrome (EDS) type IV, the vascular type, is an autosomal dominant
disorder caused by mutations in COL341." 1t is a rare connective tissue disease and the
prevalence for all EDS is estimated at 1 in 10,000 to one in 25,000. EDS type IV
accounts for 5-10% of EDS.' Patients with vascular type are characterized by thin skin
with visible veins, easy bruising, characteristic facial features, arterial and digestive
complications, as well as rupture of the gravid uterus." Significant vascular complications
or rupture of hollow organs usually lead to premature death in the third to fourth decade.
Thus, early definite diagnosis of EDS type IV may help to lessen the harm of medical and
surgical complications. However, when the initial symptoms do not present as typical
forms, early definite diagnosis may face challenges. It is recognized that internal carotid
artery dissection (ICAD) can be caused by EDS type IV, and symptomatic cluster
headache (CH) attacks simulated by ICAD have been reported in many cases.
However, it has never been reported that trigeminal autonomic cephalalgias (TACs)
could manifest as the only initial symptom of ICAD caused by EDS type IV.

Ethics Approval And Consent To Participate
The study was approved by the Ethics Committees of Second Affiliated Hospital of
Zhejiang University School of Medicine. Written informed consent was obtained
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for the publication of this case report and the accompany-
ing images from the patient who participated in this study.

Case Presentation

Here, we present the case of a young EDS type IV patient
who manifested TACs as the only initial symptoms. The
patient was a 27-year-old man who complained about pain
in the right eye for 1 month and right-side headache for 2
weeks. He had a 1-year history of tension headache and
several years of hypertension. One month before presenta-
tion, the patient experienced pain in his right eye after
fatigue. At the beginning, the ophthalmodynia was mild
and intermittent, with an attack frequency of three to five
times a day and a duration of half an hour for each
episode. In addition, the patient exhibited conjunctival
injection and ptosis in the ipsilateral eye. No fever, nausea,
vomiting, or visual field deficit was reported. There were
no reports of recent trauma or chiropractic manipulation of
his neck. He sought medical care in the Ophthalmology
Department and was diagnosed with conjunctivitis.
Levofloxacin was prescribed and his pain was partially
alleviated. However, his conjunctival injection and ptosis
were not relieved at all. Two weeks later, he experienced
lancinating pain in the right side of his head, predomi-
nantly in the right frontotemporal and retro-orbital regions.
The pain was intermittent, lasting about a few seconds
with intermission of hours to a day. He was then admitted
to the Emergency Neurology Department. Physical exam-
ination revealed conjunctival injection, ptosis, miosis, and
enophthalmos in the right eye. He was initially suspected
of having trigeminal autonomic cephalalgia. But because
of the atypical headache and persistence of conjunctival
injection and ptosis, brain computed tomography (CT) and
magnetic resonance imaging (MRI) scanning were per-
formed to exclude the secondary forms of TACs, revealing
unremarkable findings. Computed tomography angiogra-
phy (CTA) of intra—extracranial vessels showed ICAD on
the right side (Figure 1A—C). A Doppler ultrasound scan
of the carotid artery showed stenosis of the right carotid
artery and changes in the blood-flow spectrum. The patient
was treated with dual antiplatelet therapy with aspirin
100 mg/day and clopidogrel 75 mg/day. One week after
antiplatelet treatment, a high-resolution enhanced MRI for
cerebral artery plaques was performed, which suggested
intramural hematoma but partial internal carotid recanali-
zation compared to the previous CTA (Figure 1D). Dual
antiplatelet treatment for 3 months was prescribed for the
patient after discharge.

One month after the antiplatelet treatment, the patient
presented with acute onset of right abdominal pain.
Laboratory tests included a white blood cell count of
19,700 cells/mm? (normal range 4,000—10,000 cells/mm®),
C-reactive protein 181.5 mg/L (<10 mg/L), erythrocyte
sedimentation rate 58.00 mm/h (<20 mm/h), and negative
findings for anti-nuclear antibodies, anti-phospholipid anti-
bodies, rheumatoid factor, anti-cardiolipin antibodies, and
anti-double-stranded DNA. The findings of ultrasound of
the urinary system and appendix were negative. An abdom-
inal enhanced CT scan showed right renal infarction and
right renal artery stenosis. An abdominal computed tomo-
graphy angiogram (CTA) demonstrated dissection and
small pseudoaneurysms of the right renal artery and splenic
artery, in addition to partial infarction of the right kidney
and spleen (Figure 2A). Antiplatelet combined with antic-
oagulation therapy (aspirin 100 mg/day and dabigatran
110 mg/bid) was prescribed. A suspected diagnosis of sys-
temic vasculitis was made and low-dose glucocorticoid was
prescribed. The pain in his right waist and abdomen was
gradually relieved. He underwent a second ultrasound of the
urinary system, revealing right renal infarction. He was then
discharged with a therapeutic regimen of aspirin 100 mg/
day, dabigatran 110 mg/bid, and prednisone 40 mg/day.

About 3 months after his right renal and spleen infarc-
tion, he underwent a third ultrasound of the urinary system.
This implicated that he had recovered from the right renal
infarction without abnormal findings. About 6 months after
his ICAD, he underwent a Doppler ultrasound scan of the
carotid artery, and the findings were normal. At a follow-up
visit 11 months after the first discharge, the patient did not
complain of any recurrence of painful episodes, although
a slight enophthalmos, ptosis, and conjunctival injection in
the right eye were still present.

His family history revealed that his father and grand-
mother had hypertension and had suffered intracerebral
hemorrhage. However, the definite cause of their intracer-
ebral hemorrhage was not clear.

Considering the recurrent arterial dissection of this
young patient and his family history of intracerebral
hemorrhage, we performed genetic investigation for the
patient. Whole-exome sequencing was conducted, fol-
lowed by Sanger sequencing. We found a novel splicing
variant ¢.799-1G>A within COL3A41 (Figure 2B). This
variant was absent in the ExAC, 1000G, GnomAD,
ESP6500, and 200 in-house controls. It was predicted
to be deleterious by MutationTaster, CADD, and DANN.
The prediction tool Human Splicing Finder revealed that
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Figure | (A-C) Computed tomography angiography of intra—extracranial vessels performed on 12 May 2018: dissection at the passage between the extra- and intracranial part of
the right internal carotid artery (white arrows). (D) High-resolution enhanced magnetic resonance imaging for cerebral artery plaques performed on 5 June 2018: a semicircular-
shaped enlargement of the carotid wall with a hyperintense signal on the right suggested intramural hematoma but partial internal carotid recanalization (white arrow).

alteration of the WT acceptor site most probably affects
splicing and this variant causes the activation of an
intronic cryptic acceptor site and potential alteration of
splicing. According to the American College of Medical
Genetics and Genomics (ACMG) guidelines, this variant
should be assigned as a “likely pathogenic” variant
(PVS1+PM2). Therefore, this patient was finally diag-
nosed with Ehlers—Danlos syndrome type IV. However,
genetic testing of the proband parents was not performed
since they refused to participate.

Discussion And Conclusions

In this study, we presented the case of a young patient with
EDS type IV who manifested TACs as the only initial
symptom. Further examinations showed that his TACs
were caused by right ICAD. In the following month, this
patient suffered dissection of the right renal artery and
splenic artery, in addition to partial infarction of the right
kidney and spleen. Genetic investigations revealed a novel
mutation within COL3A41. To our knowledge, TACs have

never been previously documented as the initial symptom
of ICAD caused by EDS type IV.

TACs can be classified as primary and secondary
forms. Secondary forms, such as ICAD, may lead to
a severe outcome and even mortality, whereas primary
TACs are relatively mild. Thus, differential diagnosis of
primary and secondary TACs is significant. In our case,
primary TACs were considered initially. But the atypical
pain intensity and frequency, in addition to persistent con-
junctival injection and ptosis, raised our suspicion of sec-
ondary forms. CTA of intra—extracranial vessels was
performed, revealing ICAD on the right side, which con-
firmed our suspicion. In this case, the new attack of TACs
occurred for the first time in close temporal relation to
ICAD, meeting the criteria of secondary TACs, the pain
intensity and frequency of which are usually atypical
compared with primary TACs.* To be specific, the symp-
toms meet the diagnostic criteria of headache or facial or
neck pain attributed to cervical carotid or vertebral artery
dissection in The International Classification of Headache
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Figure 2 (A) (a, b) Abdominal computed tomography angiogram (CTA) performed on 19 July 2018: partial infarction of right kidney (red arrow in a) and spleen (red arrow in b);
(c, d) three-dimensional coronal reconstruction from CTA: dissection (red arrows) and small pseudoaneurysms (blue arrows) of right renal artery and splenic artery. (B) The
upper chromatogram in each frame represents the reference sequence, and the lower one depicts the mutant sequence (c.799-1G>A within COL3A/) of the patient.
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Disorders, 3rd edition (beta version) (ICHD-3 beta).*
Definite diagnosis made it possible for the correct treat-
ment to be administered, lessening the harm of this event.
This suggests that when a patient presents with a new
attack of atypical headache similar to TACs, secondary
forms of TACs such as ICAD should be taken into
account. Different investigations of the vascular system
should be combined to rule out the existence of intra—
extracranial arterial dissection.*>

ICAD can be caused by many factors, one of which is
vascular EDS.>*’ Chronic recurrent headaches may com-
prise the neurological manifestation of EDS patients,
mainly presenting as migraine with aura, migraine without
aura, tension headaches, or a combination of migraine and
tension headaches.® These headaches, in general, do not
lead to serious consequences. In our case, the patient had
a l-year medical history of tension headache. This may be
the presentation of EDS. However, the attack of TACs was
triggered by ICAD caused by EDS type IV, which required
urgent medical intervention. As some previous studies
illustrated, in vascular EDS, arterial dissection usually
with
3,9,10

occurs in young and middle-aged patients,

a preference for medium- and large-sized arteries.
Therefore, when ICAD occurs in a young or middle-aged
patient without definite causes, vascular EDS should be
suspected, especially when the patient has an obvious
family history of similar manifestations or has a second
arterial dissection, like the patient in our case. Genetic
testing for COL3A41 was recommended. An early definite
diagnosis of vascular EDS may help a patient to modify
their lifestyle, lessen the harms of medical and surgical
complications, and influence the management of preg-
nancy and reproductive counseling.*’

From a treatment aspect, EDS type IV is a rare but
severe genetic disorder with high mortality. It does not
seem to respond well to new medical or surgical treatment
methods.”!" There is no consensus on specific treatment
for EDS type IV and the interventions mainly focus on
symptomatic relief and prevention of complications.”'*!!
The prevention measures include periodic arterial screen-
ing, blood pressure monitoring, and avoiding trauma.
Invasive imaging techniques are contraindicated because
of the risk of vascular injury."’

In conclusion, our report expands the genetic spectrum
and clinical manifestations of EDS type IV and provides a
significant implication for the diagnosis of EDS type IV

when the initial symptom manifests as TACs, not the
typical presentation of EDS type IV.
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