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Abstract

Introduction: Vascular Ehlers Danlos Syndrome (VEDS) is a rare subtype of Ehlers Danlos syndrome. It is associated with an
autosomal dominant mutation in COL3A1, responsible for the synthesis of type III collagen. Clinical manifestations are associated
with severe vascular and gastrointestinal complications.

Case presentation: We present a case of a 25 year old male with vEDS and Chronic Intestinal Failure (IF) due to Short Bowel
Syndrome (SBS), referred to our center to undergo an intestinal reconstruction surgery, evolving with multiple medical and surgical
complications which conditioned a long intensive care and hospital stay.

The multidisciplinary approach made it possible to successfully treat the coexistence of two rare diseases and apply innovative
therapies for closure of the abdominal wall.

Results: After 14 months of follow up, the patient has improved his performance, nutritional status and his quality of life. Currently
he receives complementary home parenteral nutrition, is fully reintegrated into his social, family and work life and continues his
follow up to achieve intestinal sufficiency.

Conclusions: The coexistence of two rare diseases as VEDS and IF-SBS made more difficult the management of this patient.
However, the nutritional, medical and surgical interventions were fundamental to achieve the best result.

Keywords: Abdominal Wall Reconstruction; Ehlers Danlos
Syndrome; Intestinal Failure; Porcine Acellular Dermal Matrix;
Short Bowel Syndrome; Surgical Abdominal Bleeding.

caused by structural defects in the pro 1 chain type III collagen,
encoded by the COL3A1 gene. The diagnosis, in most cases, is
performed after catastrophic complications or at postmortem
Introduction examination. Easy bruising, thin skin with visible veins (over
the chest, abdomen and extremities), congenital clubfoot or hip
dislocation, characteristic facial appearance (prominent eyes,
thin pinched nose, small lips, hollow cheeks and lobeless ears)

Vascular type of Ehlers Danlos syndrome (VEDS), formerly
known as EDS type 1V, is a rare autosomal dominant disorder
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and rupture of arteries, uterus or intestine are the criteria for the
clinical diagnosis. An abnormal synthesis of molecules of type
IIT procollagen in culture of fibroblasts or the identification of
a mutation in the gene for type III procollagen (COL3Al) are
required to confirm vEDS [1]. The generalized vascular fragility
is the most important clinical characteristic, causing excessive
bruising, bleeding, severe varicosities and arterial rupture. Most
admissions are due to emergency bleedings caused by arterial
dissection or rupture involving mild and big size arteries at every
possible location from the body. The most common sites of arterial
bleeding are thorax or abdomen and are the most frequent causes
of death [2]. According to the experience reported by Mayo Clinic,
the prevalence of any Gastrointestinal (GI) symptom in vEDS was
47%, being heartburn, nausea, vomiting, retrosternal chest pain and
dysphagia the most common upper GI symptoms. Irritable bowel
syndrome symptoms, constipation and diarrhea were the most
common lower GI symptoms [3].The most severe complications
related to GI tract in vEDS are spontaneous intestinal perforation
(82% of all the GI complications) mainly involving the colon,
especially the sigmoid, followed by perforation of the final ileum
and, much more rarely of the stomach, caused basically by gastric
volvulus, with a background of gastric ligaments abnormalities
or diaphragmatic hernias combined with the rich blood supply
of the stomach and its low ability to extend. The mean age of
onset is at 24 years old and a mortality rate of up to 12% [4]. This
complication was reported in 8% of VEDS in a study published by
Pepin et al [1]. Therefore, vVEDS has the worst prognosis compared
with other EDS types because of the potential risk of fatal vascular
and intestinal complications. We aim to report a case of VEDS
in a young patient with multiple post surgical complications that
required a multidisciplinary approach in a specialized center with
management of complex surgical-medical patients.

Case Presentation

A 25-year-old male patient with history of clubfoot, hypermobility
ofhandjoints and frequent skin bruising was referred to our intestinal
failure unit. As familiar history his mother had a hemorrhagic
stroke at 28 years old. She died 15 days post partum due to probable
consequences of EDS not being diagnosed. At 13 years old a
spontaneous colon perforation was diagnosed and a colostomy was
required. Genetic tests were performed and vEDS was diagnosed.
Subsequently, the colostomy was closed and a protective ileostomy
was performed. A month and a half later, the ileostomy was closed
and intestinal continuity was reestablished without complications.
At 24 years old, a laparotomy was performed in another center,
due to intestinal obstruction requiring resection of 60 cm of the
small intestine with primary anastomosis. A new laparotomy was
performed 72 hours later due to small intestine perforation and a
segmental enterectomy and a jejunostomy approximately at 1m

from Treitz angle was performed. Patient was discharged with oral
feeding, evolving with high stoma losses (>3000 ml/day). He had
weight loss from 59kg to 43kg (27% in 3 months) associated with
asthenia, adynamia, dehydration and electrolytes disorders. Home
Parenteral Nutrition (HPN) was started and was referred to our
center. Upon admission to our hospital, severe malnutrition and
Intestinal Failure (IF) secondary to Short Bowel Syndrome (SBS)
with anatomy type 1 were diagnosed. A low handgrip strength and
low muscle mass measured in an abdominal CT scan at L3 level
confirmed the diagnosis of sarcopenia. (Figure 1)

Shows the abdomen by the time of initial assessment. During the
follow up the patient improved his medical and nutritional status
gaining 14% of body weight, reducing stoma output (<700 ml/day)
and improving handgrip strength. So, he was considered a candidate
for reconstruction surgery.Seven months after his admission at
our center, an autologous gastrointestinal reconstruction surgery
was performed. The abdomen was approached through a midline
incision, followed by adhesiolysis from the ligament of Treitz to
the proximal stoma, and from the distal stoma to the ileocecal
valve, as is standard practice in our center. The stoma limbs
were transected using a linear stapler device, and the bowel was
measured along its antimesenteric border: 58 cm of small bowel
from the ligament of Treitz to the proximal transection site, and 15
cm from there to the ileocecal valve, were founded. A two-layer
side-to-side anastomosis was performed, and the previous stoma
site was resected. Post surgical intestinal length and type were 73
cm and type 3, respectively. Satisfactory hemostasis was achieved,
requiring the administration of desmopressin. Upon completion of
the procedure, the patient was transferred to the ICU.

The Patient Evolved with the Following Post Surgical
Complications

Day 2: during weaning from Mechanical Ventilation (MV), a grade
IV evisceration occurred following a coughing episode (Figure 2).
A new surgical intervention was performed, revealing multiple
bleeding points along the wound edges. An acceptable hemostasis
was achieved through tranexamic acid and desmopressin. Due to
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poor tissue quality, the abdominal wall was closed using a Vicryl
mesh. The patient returned to the ICU room, remaining on MV
under sedation and analgesia.

Day 4: the patient presented abdominal wall bleeding, tachycardia
and hematocrit drop. Red blood cell transfusions were infused. He
evolved with fever secondary to wound infection.

Day 5: As the patient had high nasogastric tube output secondary to
ileus, Parenteral Nutrition (PN) was restarted and enteral nutrition
was contraindicated. During his hospital stay nitrogen balances
were performed every 10 days, showing a protein requirement as
high as 3.2g/kg/day. An individualized parenteral nutrition formula
was used, and requirements were modified daily according to
laboratory work up and clinical condition.

Day 6: A new abdominal wall bleeding occurred. Red blood cell
and platelet transfusions, desmopressin and tranexamic acid were
indicated.

Day 8: A new abdominal exploration was required due to an
expanding hematoma at the wound site (Figure 3).

Upon opening the skin, multiple clots were found within the
abdominal wall, along with a new tear in the tissue (Figure 4). The
initial mesh was removed and replaced with a new one. Once again,
meticulous hemostasis was attempted, which proved challenging
despite the administration of desmopressin and tranexamic acid.
The patient returned to the ICU room and remained on MV. He
evolved with hypovolemic shock, requiring fluids, vasopressors
and red blood cells and platelets transfusion.

Day 11: A new subcutaneous hematoma developed, tearing
through the skin sutures and leading to wound dehiscence. Due
to prolonged ileus and abdominal distension an abdominal CT
scan was performed. Venous thrombosis of the branch of segment
VIII of the portal vein was diagnosed and the presence of free
intra-abdominal fluid was reported. The patient was taken back
to the operating room. A large number of clots were evacuated
and the Vicryl mesh was removed to explore the abdominal cavity.
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Packing was performed with vaseline gauze both intra-abdominally and in the subcutaneous tissue and the patient was returned to the
ICU (Figure 5).

Day 13: The packing was removed in the operating room. An attempt was made to close the fascia with a Vicryl mesh, but this proved
impossible due to poor tissue quality, so the mesh was left unfixed. A layer of vaseline gauze and a film dressing with non adherent
pad were applied over it. In the following days, sugar was used to aid in wound healing. Dressing changes were performed at the
bedside without further bleeding episodes (Figure 6). During this period the patient experienced progressive abdominal wall loss (tissue
retraction) and continued on MV under sedation and analgesia. Prophylaxis with enoxaparin was started.

Day 21: A severe coughing during the weaning from MV produced again a grade IV evisceration (Figure 7).
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Necrosis of the abdominal wall left an open abdomen. A change in wound-management strategy was therefore undertaken. At the
bedside the surgical site was superficially cleansed, vaseline-impregnated gauze was placed over the wound, and a continuous vacuum-
assisted suction system was applied (Figure 8- 9).

This negative-pressure dressing was changed every 5—7 days, resulting in marked improvement of the wound (Figure 10).
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Day 27: a ventilator associated pneumonia was diagnosed, evolving with acute respiratory distress syndrome. Prolonged antibiotic
treatment and MV were required. As a complication of MV a pneumothorax by barotrauma occurred and a chest tube was inserted.

Day 41: a percutaneous tracheostomy was performed.

Day 67: the abdominal wall defect had decreased markedly in size and was covered by granulation scar tissue. The next challenge was
to achieve epithelialization of this new tissue. Autologous skin grafts were ruled out because of the high risk of bleeding. In agreement
with the Plastic-surgery service, a porcine acellular dermal matrix was selected and placed over the non-epithelialized areas (Figure 11).
A negative-pressure dressing was applied over the matrix and removed after one week, after which the wound was irrigated daily with
a saline—chlorhexidine solution.

Results

After 90 days on MV the patient was weaned off and decannulated. Swallowing test was performed ruling out risk of bronchoaspiration
and oral diet was started. After 93 days in ICU, he was transferred to the general ward, and was discharged on postoperative day 113
with a severe critical illness polyneuropathy in motor kinesic rehabilitation (Figures 12-13). Due to early satiety and the impossibility to
achieve his nutritional requirements he required PN 7 days a week.
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Outpatient follow-up is ongoing for wound surveillance (Figure 14- 15).

Currently the patient has improved his nutritional and performance status, has returned to his work activities, and is on HPN 3 days a
week, restoring oral diet without complications.

Discussion

EDS was described in 1901 and 1908 by Dane Edward Ehlers and French Henri-Alexandre Danlos respectively as a condition in
which joints’ hypermobility coexists with spontaneous hematomas and fragile skin [5, 6]. It is a heterogeneous group of connective
tissue disorders caused by alterations in collagen synthesis due to mutations in the collagen coding genes, resulting in quantitative
(reduced amounts of collagen type III) or qualitative abnormalities in collagen LIII and V (structurally abnormal type of collagen with
altered electrophoretic mobility). Clinically is characterized by skin hyperextensibility and fragility, easy bruising, widened atrophic
scarring, joint hypermobility and general fragility of the connective tissues with rupture of vascular and internal organs [7]. It also has
been reported a large proportion of GI symptoms and abdominal vascular complications [3]. The Villefranche classification in 1998,
recognized 6 clinical subtypes according to major and minor criteria: classical type (LII), the hypermobility type (III), the vascular
type (IV), The kyphoscoliotic type (VI), the arthrochalasia type (VIla+b) and the dermatosparaxis type (VIIc) [8]. In 2017 EDS was
reclassified in thirteen categories according to new identified causative genes [9-10]. The prevalence of EDS is estimated between
1:1000 and 1:25,000, of which the classic, hypermobility and vascular types are most common.vEDS prevalence is estimated at 10 per
million inhabitants and the median life expectancy is around 50 years [4,11-13] . vEDS is the most severe subtype of EDS and has the
worst prognosis because of the risk of potentially fatal vascular and intestinal complications [12]. According to data published by Pepin,
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most deaths resulted from arterial dissection or rupture involving
thoracic, abdominal vessels and central nervous system hemorrhage
[1]. Bowel rupture and sepsis were the most frequent GI causes
of death. We report the case of a patient with a rare disease as
vEDS with multiple postsurgical complications. As a consequence
of them, his medical-surgical and nutritional management became
more complex because of the development of another rare disease
as [F-SBS. In this setting, he required a comprehensive approach
in a multi and interdisciplinary center with the expertise to manage
both rare diseases and their complications.In our patient, bleeding
was the earliest and more severe complication despite studies
of haemostasis showing a normal bleeding time, prothrombin
time, fibrinogen and platelet count. It was present since the first
surgery and involved both the abdominal wall and the abdominal
cavity. In EDS, bleeding is associated with fragility of the blood
vessels and skin and is caused by defective collagen wickerwork
of the reticular layer of the skin. Collagen is an integral part of
the extracellular matrix and its role appears to be twofold: to
maintain the structural integrity of the blood vessels and to serve
as an adsorption platforme for Von Willebrand Factor (vWF) and
platelets to initiate primary hemostasis (clot initiating factors)
when the integrity of the vessels wall is disrupted. Collagen type I,
type Il and type IV are in abundance in the subendothelial matrix,
however, the interaction with type III collagen is more clinically
significant due to its higher content in the subendothelial matrix
[14,15]. In VEDS, collagen type III is altered, increasing bleeding
[10].

On the other hand, a study published in 2016, reported a high
prevalence of over 50% for platelet aggregation disorders in
vEDS patients, especially for collagen and epinephrine induce
tests, whereas the plasmatic cascade did not show any alterations.
Additionally, more than half of the tested subjects showed low
vitamin D serum levels, which might affect vascular wall integrity
[16].To control this complication in VEDS, the use of recombinant
factor VIIa has been reported as well as the use of desmopressin
that increases VWF release from the endothelial cells improving
platelet-subendothelial adhesion and shortens the bleeding time,
and tranexamic acid, a synthetic lysine-analogue antifibrinolytic
that competitively inhibits the activation of plasminogen in
plasmin inhibiting the dissolution and degradation of fibrin clots
by plasmin [17,18]. However, it has been shown to increase
thrombus formation in a dose-dependent mode in animal models,
in contrast to aprotinin, which inhibits thrombus formation
[19,20]. In our patient we used desmopressin and tranexamic
acid but the bleeding could not be controlled with any of them
and maybe the thrombosis of the branch of the portal vein was
associated with the use of the latter. On the other hand, VEDS
patients present poor wound healing due to the lack of collagen
types resulting in a generalized increased fragility of the tissues.

Suture dehiscence, fistulas and incisional hernias were reported
due to excessively poor wound healing [21]. Therefore, a mesh
placement is considered indispensable for better postsurgical
results [22]. In our patient a Vicryl mesh has been placed twice
and due to repeated episodes of bleeding it had to be removed and
it was impossible to use a third one because of the poor quality of
the tissues and retraction of the muscular planes. The necrosis of
the abdominal wall was multifactorial: bleeding, bruising, wound
infection and shock. In this setting the result was an important
defect of the abdominal wall. A conventional plastic surgery using
flaps to close the wall was ruled out due to the high risk of bleeding.
The Plastic-surgery service suggested the use of a porcine acellular
mesh. These meshes are derived from animal tissues processed
to remove cells and immunogenic components, preserving a
biocompatible extracellular matrix. Once implanted, they serve as
a scaffold that supports host cell infiltration (including fibroblasts,
endothelial cells and macrophages), promoting angiogenesis,
collagen deposition and tissue regeneration. The mesh gradually
integrates into the host tissue with minimal inflammatory response
and reduced risk of infection or rejection. Over time some meshes
biodegrade, leaving behind functional autologous tissue [23].

In 1990 these meshes were used successfully to treat burn wounds
and currently they have been widely used not only in plastic surgery
but in maxillofacial, urogenital and oncology surgery [24]. In our
patient the porcine acellular mesh was implanted on day 67 post
surgical and, after six months, a complete close of the abdominal
wall was achieved.

The other aspect to take into account in our patient’s evolution
is that, after intestinal reconstruction surgery, he improved his
anatomy, from type 1 to type 3, but remained with SBS and chronic
IF.There are non-specific nutritional recommendations for vEDS
patients. During his follow up, nutritional strategies were adapted
to his clinical condition. The first step, at admission, was to
improve his baseline status as prehabilitation for surgery, in order
to reduce the risk of complications, prolonged hospitalization,
readmissions and even mortality and enhance healing [25, 26].
With individualized HPN, modifications on the diet to avoid high
ostomy output and promoting mobilization, the patient was able
to improve his nutritional status. In the postoperative period,
once hemodynamically stable, PN was restarted and enteral
nutrition had to be avoided due to postoperative ileus and frequent
surgeries. A large case control study found that EDS patients had
a 12.26 higher odds ratio of gastroparesis and motility disorders
[27]. Several guidelines recommend a protein intake for critical
illness between 1.2 and 2g/kg/day, depending on being in the acute
or chronic phase [28-30]. However, patients with open abdomen
have a nitrogen loss estimated at 2 g to 4.6 g per liter of abdominal
fluid output [31]. Accordingly, we decided to determine a nitrogen
balance every ten days considering urine output, abdominal fluids
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and PN provision. Protein intake was adapted consequently,
being his requirements as high as 3.2g/kg/day. Once the patient
was discharged, a medical and nutritional monitoring was made
every 15 days, reestablishing oral feeding and diminishing HPN
requirements to 3 days per week. The patient also had kinesic
motor rehabilitation. Currently he is autonomous, has recovered
his usual weight and improved functional capacity and is in the
process of achieving intestinal rehabilitation.

Conclusion

EDS is a rare and heterogeneous group of heritable disorders
that results from defects in the synthesis of collagen.The clinical
presentation depends on the gene involved. vEDS manifestations
are among the most severe complications of this disease and
involve arterial and venous anomalies and GI complications. The
coexistence of IF-SBS makes the management of these patients
more complicated.The multi and interdisciplinary approach is
essential for the successful treatment of these complex patients.
Surgical and medical management, nutritional strategies and the
use of innovative wound treatment techniques such as porcine
acellular dermal matrix, enabled the patient’s recovery and
progressive rehabilitation. This case underscores the importance
of early and sustained intervention in improving outcomes in
complex surgical patients with connective tissue disorders.
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