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Summary

BACKGROUND: Ehlers-Danlos syndrome (EDS) is a het-
erogeneous group of rare inherited diseases involving
connective tissue. Vascular EDS (vEDS) is associated
with abnormal type III collagen, which is an essential com-
ponent of skin, hollow organs and arterial walls, and caus-
es potentially fatal visceral and arterial complications. The
surgical management of these patients is challenging and
should be limited to life-saving procedures.

CASE DESCRIPTION: We report a case of a 42-year-old
male who presented a hemorrhagic shock due to spon-
taneous rupture of an ascending branch of the left colic
artery. The coexisting presence of multiple abdominal vas-
cular abnormalities suggested the diagnosis of vEDS, later
confirmed by the discovery of a new missense mutation
in the COL3A1 gene with pathogenic significance. The
post-operative course was marked by a mechanical ileus
caused by an ischemic stenosis of the descending colon.
Failure of conservative management and the well-known
risk of colonic perforation in these patients led to the deci-
sion to perform a diverting ileostomy.

CONCLUSION: The management of these patients is dif-
ficult, and risk-benefit assessments must be made on a
case-by-case basis. Less invasive procedures should be
considered whenever possible.
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Background

Ehlers-Danlos syndrome (EDS) is a heterogeneous group
of rare inherited diseases affecting connective tissue. The
pathogenesis implies mutations to the genes responsible
for the production of several extracellular matrix proteins
[1–4]. Particular genetic alterations lead to distinct EDS
subtypes [1, 2]. Although the clinical spectrum of EDS is
wide, they are often characterized by hyperextensibility of
the skin, joint hypermobility and tissue fragility [1–3]. Ac-
cording to the 2017 international classification, there are
13 subtypes of EDS, each with different complications and
outcomes [1].

Vascular Ehlers-Danlos syndrome (vEDS), formerly
known as type IV, has an estimated prevalence of ap-
proximately 1 per 50,000 individuals [5]. This condition
is caused by specific mutations in the COL3A1 gene and
follows an autosomal dominant mode of inheritance. The
COL3A1 gene encodes the pro-alpha-1 chains of type III
collagen, which is an essential component of the arterial
walls, joints, skin, gastrointestinal tract and uterus [6, 7].
The protein’s stability, and therefore its function, is closely
related to the preservation of its repetitive primary struc-
ture, the first amino acid of which is invariably a glycine.
The majority of identified pathogenic variants result from
a single amino acid substitution for glycine in the Gly-X-
Y repeat of the triple helical region of the type III colla-
gen molecule, which induces drastic qualitative abnormal-
ity [5, 7].

The diagnosis of vEDS is established by identifying a het-
erozygous pathogenic variant in COL3A1 with molecular
genetic testing or by finding abnormalities in the synthesis
and mobility of type III collagen chains through biochemi-
cal analysis [5–7].

Patients with vEDS are susceptible to potentially fatal vis-
ceral (e.g., spontaneous bowel or uterine perforation, dif-
fuse diverticula, megaduodenum, spontaneous pneumoth-
orax) and vascular complications (e.g., dissections,
aneurysms, spontaneous ruptures, arteriovenous fistulas)
[5–7]. These events strongly impact patients’ median life
expectancy, which is around 48 years for non-treated pa-
tients. The first major complication may occur by the age
of 20, and patients have an 80% risk of EDS-related com-
plications by the age of 40. The mortalities associated with
visceral and arterial rupture are 20% and 45% respectively
[6].

Surgical procedures are generally not recommended for
these patients because of high peri- and postoperative mor-
bidity [2, 5, 6]. In typical cases, vEDS leads to extreme
fragility of tissues, which tear apart “like blotting paper”.
Bowel walls are fragile, major intraperitoneal adhesions
are frequent, creating anastomoses is arduous and achiev-
ing perfect hemostasis is difficult [8, 9]. Several authors
recommend avoiding surgical or endoscopic management
as often as possible: invasive procedures are dangerous and
can be the starting point for a chain of complications. Un-
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Figure 1: Emergency abdominal CT scan showing massive haemoperitoneum (blue arrows), dissection of the superior mesenteric artery
(green arrow), misty aspect of the mesentery of the left colon (red arrow) and pathological ascending branch of the left colonic artery with stric-
tures and aneurysms and without contrast blush (white arrow).

less a life-saving procedure is needed, these approaches
should be avoided [2, 9–13].

We report a case of a patient with undiagnosed vEDS who
presented to our hospital with life-threatening intraperi-
toneal bleeding requiring surgical management after en-
dovascular embolisation failure. The post-operative course
was marked by a mechanical ileus caused by an ischemic
colonic stenosis. After an unsuccessful attempt at conser-
vative treatment, an endoscopic or surgical approach was
mandatory despite the risks involved. With no similar cas-
es reported in the medical literature, we elected to treat the
stenosis with the less-invasive surgical approach in order
to reduce morbidity.

Case description

A 42-year-old male was admitted to our emergency de-
partment with acute abdominal pain, lipothymia and nau-
sea. The patient was tachycardiac and hypotensive. Phys-
ical examination revealed signs of peritonitis. His bloods
showed elevated lactates, at 4 mmol/l, while haemoglobin
level was normal. The abdominal computed tomography
(CT) angiography revealed a massive haemoperitoneum
from a ruptured aneurysm of a distal branch of the as-
cending left colonic artery (fig. 1). Moreover, several
aneurysms and strictures of the main intra-abdominal ar-
teries were found, including dissections of both the superi-
or mesenteric and the left common iliac arteries (figs 2 and
3).

The patient’s medical history was significant for a left re-
nal infarction with a left segmental renal artery dissection

Figure 2: Emergency abdominal CT scan showing dissection of
the superior mesenteric artery (arrow).
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and a splenic artery aneurysm found incidentally during an
abdominal imaging. Fibromuscular dysplasia was suspect-
ed but ruled out after further investigations. Furthermore,
the patient had no relevant surgical or vascular family his-
tory.

Selective embolisation was attempted as first-line therapy.
Nevertheless, angiography failed to detect active haem-
orrhage in the territory of the inferior mesenteric artery.
A balloon angioplasty of the superior mesenteric artery
dissection was possible, however. This angiography con-
firmed the pathological aspect of the splanchnic arteries,
suggesting a systemic vascular condition (fig. 4).

An exploratory laparotomy was then performed in order to
control the haemorrhagic source. After the evacuation of
almost two litres of blood, an active bleeding from a rup-
tured aneurysm of a collateral of the ascending left colonic
artery was found and treated by ligation. There were no
other abnormalities noted at laparotomy. A near-infrared
fluorescence angiography with indocyanine green (PIN-
POINT® endoscopic fluorescence imaging system, Stryk-
er, Kalamazoo, Michigan, USA) confirmed an excellent
splanchnic vascularisation, including the colonic portion
near to the previously ligated artery.

Following the procedure, the patient was admitted to the
intensive care unit until postoperative day 1. The postop-
erative course was uneventful until day 14, when the pa-
tient developed signs of ileus. A conservative approach,
with fasting and nasogastric tube decompression, failed to
improve the clinical course. Radiological investigations re-
vealed a left colonic stenosis (fig. 5), probably due to arte-
rial ligation.

After closely examining the safety and efficiency of each
therapeutic option (colonic resection, diverting stoma or
endoscopic colonic dilatation), the decision to perform a
lateral diverting ileostomy, favouring the less invasive pro-
cedure, was taken on a multidisciplinary basis. The surgery
was uncomplicated and the recovery uneventful.

In addition to surgical management, genetic and vascular
assessments were done. Molecular genetic testing con-
firmed the vEDS diagnosis by detecting a missense mu-
tation in the COL3A1 gene: c.2321G>A, heterozygous,
p.(Gly774Asp). Although this variant was not linked to
vEDS in several gene mutation databases (Leiden Open
Variation Database, ClinVar, Human Gene Mutation Data-
base), we performed some prediction algorithms to help
evaluate its clinical significance (SIFT, Polyphen2, Muta-
tionTaster, CADD13, dbscSNV11). This assessment sug-
gested that the likely pathogenicity of the variant was
caused by it affecting one of the structural glycines of the
triple helix of the type III collagen. This, in combination
with typical clinical presentation, allowed us to confirm
the diagnosis.

Extensive vascular imaging (cerebral, cervical and tho-
racic) showed pathological bilateral carotid axis with
pseudoaneurysm and dissection sequelae. Treatment with
low doses of celiprolol (Celectol®) was thus introduced,
and this was progressively increased to the target dose of
400 mg once daily.

The patient was discharged from the hospital 11 days after
the second surgery and 1 month after his admission.

Figure 3: Emergency abdominal CT scan displaying dissection of the left common iliac artery (arrow).
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A follow-up consultation 1 month later confirmed an ex-
cellent clinical evolution, with no evidence of abdominal
pain, bowel disorders or poor wound healing. Eight weeks
later, a barium enema was performed, and no signs of
stenosis were found (fig. 6). Six months following the cre-
ation of the ostomy, restoration continuity was performed
using the former ileostomy site. The postoperative period
was simple and the patient was discharged home nine days
later.

Currently, the patient is recovering well from the latest
surgery and is gaining weight. An abdominal CT angiog-
raphy was recently performed and showed a good blood
flow after the superior mesenteric artery angioplasty (fig.
7). Celiprolol treatment is well tolerated and blood pres-
sure is strictly monitored by self-measurements and regu-
larly managed by his general practitioner. Finally, a dedi-

cated rare disease team in our hospital follows the patient
closely.

Discussion

This case report outlines the typical presentation and fea-
tures of vEDS, with a particular emphasis on a surgical
perspective.

As far as is known, this is the first case describing a symp-
tomatic ischemic colonic stenosis refractory to medical
treatment in a vEDS patient. No clear treatment recom-
mendations are available, except for the imperative to be
minimally invasive.

After the case was closely analysed from a multidiscipli-
nary perspective, an endoscopic strategy (dilation of the
stenotic segment) was deemed inappropriate even though it
is less invasive than others options, due to the high risk of

Figure 4: Emergency angiography showing a pathological aspect of the splanchnic arteries, suggesting a systemic vascular condition (splenic
artery aneurysm – red arrow – and left common iliac artery dissection – blue arrow). No active haemorrhage in the territory of the inferior
mesenteric artery was found.
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viscus perforation during the procedure [9, 14]. A segmen-
tal colonic resection of the stenotic portion (with or with-
out a diverting ostomy) appeared invasive, technically dan-
gerous and related to a high morbidity [5, 12, 13].

Subsequently, performing a diverting ileostomy was
judged to be the safest solution. This option allowed the
resolution of the bowel obstruction whilst being reasonably
minimally invasive. The complete and spontaneous stric-
ture regression a few weeks later permitted an uncompli-
cated restoration of bowel continuity. By opting for a more
conservative approach, a more complex surgery with high-
er morbidity and mortality was avoided.

Another crucial point is prevention, which is only possible
when the diagnosis is established at an early age. Except
when complications occur, the diagnosis is often suspected
because of family history. However, many cases without
any family background, but with de novo mutations, have
been described [15]. In this setting, the diagnosis is sug-
gested by clinical or radiological arguments and is con-
firmed by genetic testing.

In this report, we present a new missense variant of the
COL3A1 gene causing vEDS. Its pathogenicity was deter-
mined on the basis of the typical clinical presentation and
the structural consequence of the glycine to aspartic acid

missense mutation. We suggested further genetic investi-
gations in the form of family genetic counselling in order
to confirm the interpretation of this variant.

Finally, once the diagnosis is established, patients should
be closely monitored, follow tight blood pressure control,
with a goal systolic pressure of less than 120 mm Hg,
and avoid some situations in order to decrease the likeli-
hood of complications: intense exertion with the potential
to cause blood pressure peaks, stretching exercises or car-
rying heavy loads, any medication or substances with va-
sopressor or hypertensive effects, and constipation should
all be avoided. All invasive procedures, from arterial blood
gas to digestive endoscopy, are contraindicated except in
the case of life-threatening situations. Surveillance consists
of periodic arterial CT imaging to detect new aneurysms or
dissections or changes in existing treated ones [16, 17].

Currently, there is no established therapy or real consensus
about drug management of vEDS. However, some authors
suggest the use of antihypertensive drugs, in particular car-
dioselective and vasodilatory beta-blockers, to reduce the
occurrence of vascular complications. Celiprolol, a beta-2
agonist with vasodilatory properties, has become the main
treatment for patients with vEDS in most European coun-
tries [18, 19]. Recently, some authors have described an

Figure 5: Abdominal radiography with oral contrast showing a left colonic stenosis (arrow).
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improvement in the biomechanical integrity of the aortic
wall, and thereby potentially reduced risk of dissection or
rupture, in a vEDS animal model treated with celiprolol.
Moreover, their data showed no benefit to using bisoprolol,
another, non-vasodilating beta-blocker, or losartan, an an-
giotensin II receptor type 1 blocker, to improve the integri-
ty of arterial walls [20, 21].

In the United States, the Food and Drug Administration
(FDA) has refused to recognise the use of this drug to treat
patients with vEDS, declaring that there is no significant
evidence for its effectiveness in this pathology, and has
called for further investigations. The FDA also considers
fluoroquinolones a risk factor for arterial events and ad-
vises healthcare professionals to avoid using this antibiotic
class in patients at increased risk of arterial events, such as
those with vEDS, unless there are no other treatment op-
tions available [22].

Gene therapy could provide a solution in the future, by
restoring synthesis of type III collagen in deficient fibrob-
lasts [23].

Conclusion

Vascular EDS is a rare condition with potentially fatal
complications. Patients affected by vEDS should be fol-
lowed at a reference centre. Often unknown by physicians,
vEDS should be included in differential diagnoses when-
ever there is an evocative clinical presentation (such as
rupture or arterial dissection in a person under 40 years,
or history of unexplained sigmoid perforation or sponta-
neous pneumothorax) or a family history of complex vas-
cular diseases.

Management must be multidisciplinary and based on a
case-by-case approach after an in-depth risk-benefit as-
sessment. Treatment should be as conservative as possible:

Figure 6: Abdominal radiography with barium enema through the ostomy showing no signs of stenosis
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Figure 7: Follow-up abdominal CT scan after balloon angioplasty
showing an excellent result.

invasive procedures must be used only for life-threatening
situations, due to high rates of complications.
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