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Abstract

Ehlers-Danlos syndrome (EDS) is a group of inherited
connective tissue disorders caused by collagen synthe-
sis defects. EDS type IV, or vascular EDS, is caused by
loss-of-function mutations in the type III pro-collagen
gene (COL3A1). Common complications of EDS type
IV include gastrointestinal bleeding and bowel perfora-
tions, posing diagnostic and therapeutic dilemmas for
both surgeons and gastroenterologists. Here, we de-
scribe a complicated case of EDS type IV in a 35-year-
old caucasian female who presented with overt gastro-
intestinal bleeding. The patient had a prior history of
spontaneous colonic perforation, and an uncomplicated
upper endoscopy was performed. A careful ileoscopy
was terminated early due to tachycardia and severe ab-
dominal pain, and a subsequent computed tomography
scan confirmed the diagnosis of ileal perforation. The
patient was managed conservatively, and demonstrated
daily improvement. At the time of hospital discharge,
no further episodes of gastrointestinal blood loss had
occurred. This case highlights the benefit of conserva-
tive management for EDS patients with gastrointestinal
hemorrhage. It is recommended that surgical treatment
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should be reserved for patients who fail conservative
treatment or in cases of hemodynamic instability. Fi-
nally, this case demonstrates the necessity for a higher
threshold of operative or endoscopic interventions in
EDS type IV patients.

© 2013 Baishideng. All rights reserved.
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Core tip: Gastrointestinal bleeding and bowel perfora-
tions are known complications of Ehlers-Danlos syn-
drome (EDS) type IV Tissue fragility and hemorrhage
tendency pose diagnostic as well as therapeutic dilem-
mas for both surgeons and gastroenterologists. We
performed an upper gastrointestinal endoscopy and
ileoscopy in a bleeding patient with history of EDS type
IV. The upper endoscopy procedure was uneventful
with minimal air used for luminal distension. A small
bowel perforation was found. This case highlights the
tissue fragility and serosal tears that can occur upon
slight handling. Conservative management proved the
best course of action.
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INTRODUCTION

Ehlers-Danlos syndrome (EDS) comprises of a hetero-
geneous family of inherited connective tissue disorders
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known for its features of fragile, hyperextensible skin,
hypermobile joints, and tissue fragility. EDS type IV, also
known as vascular EDS, is an inherited connective tissue
disorder caused by loss-of-function mutations of the pro-
alpha-1 chains of type Ill pro-collagen (COL3.A7). Vascu-
lar EDS causes severe fragility of connective tissues with
increased risk of arterial and gastrointestinal (GI) rupture
and complications during surgical and radiological inter-
ventions. Spontaneous vascular dissection, GI perforation,
or organ rupture are the presenting signs in the majority
of adults identified to have EDS type v Diagnostic
criteria for EDS type IV includes reduced levels of type
Il collagen protein or identification of the COL3A7
gene along with two of the following diagnostic crite-
ria: (1) easy bruising; (2) thin skin with visible veins; (3)
characteristic facial features (in some individuals); and
(4) rupture of arteries, uterus, or intestines”. These ab-
errations in collagen processing correlate with reduced
strength of the vascular and hollow organ soft tissue,
abnormalities of the large and small bowel architecture
including abrupt changes in the caliber of the lamina
muscularis, secondary diverticula formation, and strongly
reduced expression of collagen 3,

We report a complicated clinical course of a 35-year-
old female with EDS type IV and multiple complica-
tions (including spontaneous colonic perforation with
ileostomy, spontaneous pneumothorax, carotid artery
dissection, and multiple orthopedic joint surgeries), who
presented with overt GI bleeding;

CASE REPORT

A 35-year-old Caucasian female with history of EDS
type-IV was transferred to our institution for evaluation

of overt GI bleeding. She was diagnosed with classical
vascular EDS type-IV at age 16 with easy bruising, thin
skin with visible veins, characteristic facial features, and
positive family history of EDS in her mother and grand-
mother. She had a stroke secondary to carotid artery dis-
section at age 17, ruptured ovarian cyst at 19, postpartum
spontaneous sigmoid perforation at 23, spontaneous
pneumothorax at 26, and multiple orthopedic surgeries
for joint dislocations. The spontaneous colonic perfora-
tion at age 23 occurred during labor and required colon
resection with resultant ileostomy. She presented to an
outside institution with sharp abdominal pain, vomiting,
and bright red blood present in the ileostomy pouch.
The patient was unable to keep food down and had had
several episodes of vomiting over the course of the pre-
vious 24 h. She was hemodynamically stable and in no
acute distress, but laboratory results revealed hemoglobin
of 12 g/dL, which subsequently dropped to 6.1 g/dL,
blood urea nitrogen of 60 mg/dL and creatinine of 3.1
mg/dL. An initial abdominal computed tomography (CT)
scan was positive for some abdominal distension but no
signs of intestinal obstruction or perforation. The sub-
sequent upper endoscopy was normal, and no bleeding
site was identified. The patient was then transferred to
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our institution’s medical intensive care unit due to the
unknown source of the GI bleeding and to manage the
particular complexity of her case.

The gastroenterology team determined that the pa-
tient was actively bleeding into her ileostomy pouch.
Considering the worsening renal parameters, all further
imaging studies were suspended. After weighing the risks
and benefits with the patient, in view of her history of
EDS and spontaneous bowel perforations, an upper GI
endoscopy and possible ileoscopy was planned. The up-
per endoscopy was performed safely with minimal lumi-
nal distension, and no evidence of active bleeding was
found. At the time of the upper endoscopy, however,
fresh blood emerged from the ileostomy; this issue was
addressed by performing an additional ileoscopy using the
utmost care and following the same principles as above.
However, after the scope was advanced less than 10 cm,
the patient developed tachycardia and severe abdominal
pain, which prompted early termination of the procedure.
Abdominal CT scan revealed free air and extravasation of
oral contrast into the peritoneum, confirming the diagno-
sis of ileal perforation. CT angiography was negative for
extravasation of parenteral contrast. Following surgical
consultation about the patient’s prior abdominal surgical
interventions and complexity of the case, and discussion
with the patient, a conservative management procedure
was designed to address the ileal perforation. The patient
was treated with nasogastric suction, antibiotics, and
blood transfusions as needed, and total parental nutrition
and bowel rest. The patient demonstrated daily improve-
ment and spontaneous resolution of the bleeding. After
four days, the patient was able to tolerate oral intake. On
day 7 of hospitalization, the patient was discharged in
stable condition. Ultimately, no etiology for GI hemort-
rhage was found.

DISCUSSION

Ehlers-Danlos syndrome is a heterogeneous group of

hereditary disorders of connective tissue, whose preva-
lence is estimated between 1/10000 and 1/25000, with
no ethnic predispositionm. According to the Villefranche
classification, there are 6 clinical types[ﬁ], with type IV, or
vascular EDS, accounting for about 5%-10% of cases'.
The symptoms of each EDS type differs based on the
causative gene and inheritance pattern. As a result, the
genetic heterogeneity of EDS is very strong, Moreover,
each clinical entity of EDS needs to be considered as
a different disease that results from different causative
gene based on clinical symptoms and family history
(Table 1).

Based on Villefranche diagnostic criteria (Table 2)[6],
the combination of any two of the major diagnostic
criteria should have a high specificity for vascular EDS
and further testing is strongly recommended to confirm
the diagnosis. The presence of one or more minor cri-
teria supports the diagnosis of vascular EDS but is not
sufficient to establish the diagnosism. Vascular EDS is
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Table 1 Classification of Ehlers-Danlos syndrome

New classification, Villefranche (1997) Former classification Berlin (1988) MIM number’ Inheritance Biochemical defects
Classic Type 1 130000 AD COL5A1
Type II 130010 COL5A2

Hypermobility Type Il 130020 AD Unknown
Vascular Type V 130050 AD COL3A1
Kyphoscoliosis Type VI 225400 AR Lysyl hydroxylase
Arthrochalasia VIA, VIB 130060 AD COL1A1, COL1A2
Dermatosporaxis VIC 225410 AR Type I collagen N-peptidase
Others \ 305200 XR

VI 130800 AD

X 225310 AR

X 147900 AD

It's adapted from Beighton et al”, Wenstrup et al®™”

and Steinmann ef al™®. "The MIM number is a numerical assignment for inherited diseases, genes and

functional segments of DNA. AD: Autosomal dominant; AR: Autosomal recessive; XR: X-linked recessive.

Table 2 Vascular Ehlers-Danlos syndrome: Villefranche diag-

nostic criteria

Major Minor
diagnostic criteria diagnostic criteria

Arterial, digestive or uterine Positive family history
fragility or rupture
Thin, translucent skin
Extensive bruising

Characteristic facial appearance

Sudden death in a close relative
Acrogeria
Hypermobility of small joints
Tendon and muscle rupture
Talipes equinovarus (clubfoot)
Early onset varicose veins
Spontaneous pneumo or hemothorax

It's adapted from Germain et al” and Beighton et al®.

an autosomal dominant inherited disease caused by one
allele mutation of the COL3A7 gene, which encodes
type Il procollagen. This mutation results in qualitative
and quantitative abnormalities of mature type Il col-
lagen. Systemic arteries that are rich in type Il collagen
may undergo dissection, aneurysm, or rupture. In addi-
tion to vascular complications, ruptures of hollow or-
gans that are rich in type III collagen, ie., intestines and
uterus, are also characteristic”. Pneumothorax is also a
frequent complication, as the pleura also contains a high
degree of type Il collagen. While rare in childhood,
EDS type IV complications occur in approximately 25%
of 20-year-old diagnosed with vascular EDS". Further,
by age 40, 80% of diagnosed individuals have no less
than one complicationm. The median age of death is
estimated to be 50 years, with the most common cause
of death being arterial rupture. Pepin e a/" reported that
the likelthood of death was greatest after organ rupture
(45%) and least after bowel rupture (2%). In view of the
multitude of clinical presentations, symptoms, natural
history and prognosis, EDS type IV should be assessed
separately within the group of EDS.

Understanding the GI manifestations of EDS type IV
is necessary for both surgeons and gastroenterologists.
The two main complications are perforation and bleed-
ing. In vitro electromyographic studies of the colonic tis-
sue suggest a possible link between abnormal myogenic
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activity and colonic perforations[m]. Of the perforations,
most occur within the colon, more specifically the recto-
sigmoid junction. Leake ¢ al'"! reported that bleeding
into the wall of the gut might precede local necrosis and
subsequent perforation. This hypothesis was supported
by microscopy findings of submucosal edema in small
bowel sections, vascular dilatation with focal hemor-
rthage, perforation, and organized inflammation in the
serosal surface'.

Our case posed an endoscopic and surgical dilemma
due to the complicated history of the patient. There is
very limited data available concerning the safety of GI
procedures in patients with EDS. Although some reports
suggest avoiding elective procedures such as endoscopy,
colonoscopy, angiography, nasogastric tube placement,
and enema administration due to perforation or dissec-
tion">""! there are also case reports of performing upper
endoscopy and endoscopic retrograde cholangiopancre-
atiography (ERCP) safelym’lsl. In our patient, who had
overt bleeding with significant hemodynamic instability,
we believed that potential risk of ileoscopy was justified.
Given the fact that our index case was a classical EDS
type IV with complicated surgeries in the past, safety and
caution were our paramount concerns. While the rarity
of this syndrome precludes an evidence-based approach
to management, previous cases served as a guide in the
clinical care of this patient. We performed upper GI en-
doscopy uneventfully and in spite of using minimal air for
luminal distension; the patient developed tachycardia and
severe abdominal pain during ileoscopy, prompting carly
termination of the procedure. Abdominal CT scan re-
vealed free air and extravasation of oral contrast into the
peritoneum, confirming the diagnosis of ileal perforation.
These events and findings served to emphasize the tissue
fragility in EDS patients due to the collagen deficiency
and the high risk of serosal tears that can occur upon
minimal handling, as noted by many operating surgeons.
For our patient, conservative care proved to be the best
course of action. The overt bleeding was self-limited and
the perforation was managed with bowel rest induced by
antibiotics and total parental nutrition (Table 3).

In conclusion, our case highlights the clinical dilem-
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Table 3 Endoscopic procedures reported in Ehlers-Danlos
syndrome patients

Ref. Age/sex Procedure Outcome/treatment
Hawk et al™ 41/F ERCP No complication
Sphincterotomy  Non-pulsatile bleeding
(conservative management)
Kahn et al™” 45/F ERCP Bile duct rupture
(conservative management)
Rana et al™” 33/M  Colonoscopy Perforation

(Surgical intervention)
No complication
No complication

Perforation

Baichi et al™

Present case

51/F Upper endoscopy
35/F Upper endoscopy

Ileoscopy
(conservative management)

F: Female; M: Male; ERCP: Endoscopic retrograde cholangiopancreatiog-
raphy.

mas in the management of GI complications of EDS
type IV and stresses the importance of conservative
management. Surgical interventions should be reserved
for hemodynamically/clinically unstable patients who fail
to respond to supportive measures. Colonoscopy or small
bowel enteroscopy carry a higher risk when compared
to upper GI endoscopy, which can be safely performed.
Angiography can be associated with arterial dissection!"”.
Endoscopists should be prepared for bleeding and pet-
forations in these high-risk patients with appropriate
pre-endoscopic surgical back up.

REFERENCES

1 Pepin M, Schwarze U, Superti-Furga A, Byers PH. Clini-
cal and genetic features of Ehlers-Danlos syndrome type IV,
the vascular type. N Engl | Med 2000; 342: 673-680 [PMID:
10706896 DOI: 10.1056/ NEJM200003093421001]

2 Byers PH, Ehlers-Danlos syndrome type IV: a genetic disor-
der in many guises. | Invest Dermatol 1995; 105: 311-313 [PMID:
7665905]

3 Pepin MG, Byers PH. Ehlers-Danlos Syndrome Type V. In:
Pagon RA, Bird TD, Dolan CR, Stephens K, Adam MP, Fong
CT, editors. SourceGeneReviews™ [Internet]. Seattle (WA):
University of Washington, 1993-2013 [PMID: 20301667]

4 Bliker H, Funke B, Hausser I, Hackert T, Schirmacher P,
Autschbach F. Pathology of the large intestine in patients
with vascular type Ehlers-Danlos syndrome. Virchows Arch
2007; 450: 713-717 [PMID: 17487505]

5 Germain DP, Herrera-Guzman Y. Vascular Ehlers-Danlos
syndrome. Ann Genet 2004; 47: 1-9 [PMID: 15127738]

6 Beighton P, De Paepe A, Steinmann B, Tsipouras P, Wen-
strup R]. Ehlers-Danlos syndromes: revised nosology, Ville-
franche, 1997. Ehlers-Danlos National Foundation (USA) and

(4 9

TR
JBaishideng®

WIJGE | www.wjgnet.com

10

11

12

13

14

15

16

17

18

19

20

Ehlers-Danlos Support Group (UK). Am | Med Genet 1998; 77:
31-37 [PMID: 9557891 DOI: 10.1002/ (SICI)1096-8628(1998042
8)77]

Barabas AP. Vascular complications in the Ehlers-Danlos
syndrome, with special reference to the “arterial type” or
Sack’s syndrome. | Cardiovasc Surg (Torino) 1972; 13: 160-167
[PMID: 5034837]

Watanabe A, Shimada T. Vascular type of Ehlers-Danlos syn-
drome. | Nippon Med Sch 2008; 75: 254-261 [PMID: 19023163]
Oderich GS, Panneton JM, Bower TC, Lindor NM, Cherry
KJ, Noel AA, Kalra M, Sullivan T, Gloviczki P. The spec-
trum, management and clinical outcome of Ehlers-Danlos
syndrome type IV: a 30-year experience. | Vasc Surg 2005; 42:
98-106 [PMID: 16012458]

Sigurdson E, Stern HS, Houpt ], el-Sharkawy TY, Huizinga
JD. The Ehlers-Danlos syndrome and colonic perforation.
Report of a case and physiologic assessment of underlying
motility disorder. Dis Colon Rectum 1985; 28: 962-966 [PMID:
4064860]

Leake TF, Singhal T, Chandra A, Ashcroft A, Doddi S, Hus-
sain A, Smedley F. Occult small bowel perforation in a pa-
tient with Ehlers Danlos syndrome: a case report and review
of the literature. Cases | 2010; 3: 57 [PMID: 20205912 DOI:
10.1186/1757-1626-3-57]

Nardone DA, Reuler JB, Girard DE. Gastrointestinal compli-
cations of Ehlers-Danlos syndrome. N Engl | Med 1979; 300:
863-864 [PMID: 423929]

Beighton PH, Murdoch JL, Votteler T. Gastrointestinal
complications of the Ehlers-Danlos syndrome. Gut 1969; 10:
1004-1008 [PMID: 5308459]

Baichi MM, Arifuddin RM, Mantry PS. Gastrointestinal
bleeding in a patient with Ehlers-Danlos syndrome: an en-
doscopic dilemma. Dig Dis Sci 2005; 50: 1342-1343 [PMID:
16047484]

Hawk JS, Dellon ES, Martinie JB, Grimm IS. Successful
ERCP and sphincterotomy in a patient with Ehlers-Danlos
syndrome and a history of spontaneous bowel perforation.
Gastrointest Endosc 2008; 67: 755-758 [PMID: 18179794 DOI:
10.1016/j.gie.2007.09.013]

Freeman RK, Swegle ], Sise MJ. The surgical complications of
Ehlers-Danlos syndrome. Am Surg 1996; 62: 869-873 [PMID:
8813174]

Wenstrup R], Hoechstetter LB. Ehlers-Danlos Syndromes. In:
Management of Genetic Syndromes. 2nd ed. Hoboken: John
Wiley and Sons, 2005: 211-223

Steinmann B, Royce P, Superti-Furga A. The Ehlers-Danlos
syndromes. In Connective Tissue and its Heritable Disorders:
Molecular, Genetic, and Medical aspects. 2nd ed. New York:
Wiley-Liss, 2002: 431-524

Kahn T, Reiser M, Gmeinwieser J, Heuck A. The Ehlers-Dan-
los syndrome, type IV, with an unusual combination of organ
malformations. Cardiovasc Intervent Radiol 1988; 11: 288-291
[PMID: 3145144]

Rana M, Aziz O, Purkayastha S, Lloyd ], Wolfe ], Ziprin P.
Colonoscopic perforation leading to a diagnosis of Ehlers
Danlos syndrome type IV: a case report and review of the
literature. | Med Case Rep 2011; 5: 229 [PMID: 21699676 DOL:
10.1186/1752-1947-5-229]

P- Reviewers Cho YS, Yoshida S
S- Editor Zhai HH L- Editor A E- Editor Zhang DN

August 16, 2013 | Volume 5 | Issue 8 |



7B
JRnishideng®

Published by Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza,
315-321 Lockhart Road, Wan Chai, Hong Kong, China
Fax: +852-65557188
Telephone: +852-31779906
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

Baishideng Publishing Group Co., Limited © 2013 Baishideng. All rights reserved.




