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Case report 
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A B S T R A C T   

Introduction and importance: Vascular Ehlers-Danlos syndrome also referred to as Ehlers-Danlos Type IV is an 
uncommon autosomal dominant genetic disorder linked to connective tissue abnormality. Its evolution is marked 
by the occurrence of severe vascular, digestive and obstetrical complications. The current case highlights the 
importance of early diagnosis and physician awareness about this disorder as it can improve the patient's 
prognosis. 
Case presentation: We present the case of a 34-year-old woman, who presented at 36 weeks of amenorrhea with 
labor pain. The labor evolution was marked by an increased fluctuating abdominal pain, a sudden loss of the fetal 
station detected during cervical examination and decelerations to 60 beats per min, leading to an emergency 
caesarean section. During the laparotomy, the patient presented a spontaneous bilateral extension of the cuta-
neous incision requiring the realization of stopping stitches. The fetus and placenta had been expelled via a 9 cm 
long uterine wall rupture also known as an open book uterine rupture. A live male infant weighting 2890 g was 
promptly delivered and transported to NICU for respiratory distress. Physical features typical of EDS-IV allowed 
us to suspect this disorder and genetic analysis identified the presence of COL3A1 gene mutation, confirming the 
diagnosis. 
Clinical discussion and conclusions: Early recognition of Vascular Ehlers-Danlos syndrome is of paramount 
importance to improve the prognosis of affected patients, who often present themselves with life-threatening 
situations. Clinicians should maintain a high index of suspicion for the clinical signs of this inherited connec-
tive tissue disorder that is characterized by distinctive features.   

1. Introduction and importance 

Ehlers-Danlos syndrome is an autosomal dominant pathology 
affecting approximately 1 in 20,000 subjects, with no ethnic predispo-
sition [1]. It was first described by Tschernogubow in 1891, then by 
Ehlers in 1901 and Danlos in 1908, but it was not until the 1930s that 
this syndrome gained the interest of the scientific community [1,2]. 
During the 1950s, it was reported the existence of a congenital defi-
ciency in lysyl-hydroxylase, which is involved in the metabolism of 
collagen fibrils with different genetic mutations concerning type I, III 
and V collagen [2–4]. A first classification was proposed by Berlin et al. 
[1] classifying 11 forms and has been replaced by that of Villefranche 
et al. [2] which distinguishes 6 forms according to the clinical 

expression, the mode of transmission and the incriminated gene [5,6]. 
Therefore, EDS forms a heterogeneous group involving several genetic 
diseases of the connective tissue, the most hazardous of which is type IV 
- the vascular type - that is caused by heterozygous mutations of the 
COL3A1 gene affecting type III collagen [2–7]. 

We hereby present a unique case of type IV Ehlers-Danlos syndrome 
remained undiagnosed until the onset of a complication related to this 
disease. This case underlines the importance of early diagnosis for 
optimal outcomes of affected patients, and characterizes the nature and 
magnitude of pregnancy risks in women with vascular Ehlers-Danlos 
syndrome. 
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2. Case presentation 

We hereby report an uncommon case of a 34-year-old woman, 
gravida 1, para 0, who presented to our labor ward at 36 weeks of 
amenorrhea with labor pain. Examination findings indicated her active 
labor and therefore she was admitted to the hospital. Her cervix was 5 
cm dilated with full effacement. The fetus presented as cephalic with a 
vertex presentation at the +1 station. She was reassessed approximately 
every hour after admission. Fetal Heart Rate tracing revealed a category 
1 tracing with a baseline of 140 beats per minute. Labor progressed 
smoothly until the sudden appearance of an acute abdominal pain 
following a hard uterine contraction, a sudden loss of the fetal station 
was detected during cervical examination as well as fetal decelerations 
to 60 beats per min. Uterine rupture was suspected. It was then quickly 
decided to do an emergency caesarean section. During the laparotomy 
performed by the on-call obstetrician according to the Joël-Cohen sur-
gical technique, the patient presented a spontaneous bilateral extension 
of the cutaneous incision requiring the realization of stopping stitches. A 
large hemoperitoneum was noted and the fetus as well as the placenta 
had been expelled via a 9 cm long uterine wall rupture also known as an 
open book uterine rupture (Fig. 1). Active bleeding was noted at the 
laceration wound. A live male infant weighting 2890 g was promptly 
delivered and transported to NICU for respiratory distress. APGAR score 
being at 4, 6 and 8 at respectively 1,5,10 min. He was discharged on day 
5 of life. 

Closing of the different tissue layers was very difficult because of 
extreme tissue fragility. Uterine repair was done in two layers using No.1 
vicryl. First with running lock sutures and the second layer was done 
with separate mattress sutures. The uterine serosa was also sutured 
continuously. Surrounding structures such as the bladder, broad liga-
ment and nearby bowel were inspected and found to be unscathed. An 
abdominal toileting was done with warm normal saline. Then, a tem-
porary abdominal drain was secured. Non-absorbable sutures were used 
without tension for skin closure with numerous and close stitches that 
has been left in place for 20 days. Their removal was gradual (1 out of 2 
stitches) and healing was monitored. The total estimated blood loss was 
about 2100 mL. The patient received 6 units of whole blood and 2 units 
of fresh frozen plasma intraoperatively. She remained under general 
anaesthesia and was transferred to the intensive care unit for further 
monitoring and stabilization. She was discharged on the fifth post- 

operative day in a stable condition. 
The patient fulfilled the criteria of type IV Ehlers-Danlos syndrome. 

The diagnostic suspicion was based, in addition to the uterine rupture, 
on other clinical features: a particular facial morphotype (narrow nose, 
thin lips, protruding cheekbones and sunken eyes). The other physical 
signs found are an excessive cutaneous transparency with visualization 
of the venous network, a cutaneous fragility with numerous spontaneous 
hematomas, difficult healing with the appearance of dystrophic scars 
and an hyperlaxity predominant on the small joints. The patient's family 
history was also explored, revealing the sudden death of her mother at 
the age of 39 and which etiology was not investigated, and the death of 
her sister of an abdominal aorta rupture at the age of 35. She was then 
referred to the regional genetics clinic where she was confirmed to have 
Ehlers-Danlos syndrome. Worried about the process, the patient was 
pleased to have been able to put a name to her condition. She was 
strongly advised not to get pregnant again. In the case of a new preg-
nancy, careful monitoring and an elective caesarean section were 
advised. 

3. Clinical discussion 

There are several different types of Ehlers-Danlos syndrome, each 
with its own set of features and complications. Vascular Ehlers-Danlos 
syndrome is the most serious form of the condition, involving poten-
tially life-threatening complications. It represents 5–10% of all cases of 
EDS [6–9]. Vascular Ehlers-Danlos syndrome also referred to as Ehlers- 
Danlos Type IV and Sack-Barabas syndrome, is a rare genetic disease (1 
patient of 150.000), caused by heterozygous mutations in the COL3A1 
gene affecting type III collagen. Its transmission is autosomal dominant, 
not linked to sex since the COL3A1 gene is located on chromosome 2. 
Type III collagen is particularly present in the vessels (arteries and 
veins), intestines, skin, and uterus, but also in the lungs, liver, spleen and 
joint capsules [5–10]. 

The diagnosis is essentially clinical, based in particular on a char-
acteristic face appearance, thin and transparent skin, abnormally visible 
veins, a tendency to hematoma and vascular, digestive and obstetrical 
complications. Other signs, such as fatigability and skin fragility, a 
prematurely aged appearance of the hands, subluxation of the temporo- 
mandibular joint, varicose veins, early alopecia can be observed [5,6]. 
The diagnosis is therefore based on a range of clinical arguments with 
major and minor criteria (Villefranche criteria enacted in 1997 and 
updated in 2017) [7]. In the presence of at least two major criteria, the 
diagnosis is strongly suspected and the search for COL3A1 gene muta-
tion is justified [11]. Our patient had thin translucent skin with visible 
veins and characteristic facial feature. She mentioned the appearance of 
skin wounds for minor trauma, difficult healing with the appearance of 
dystrophic scars, the frequent development of hematomas and also the 
presence of joint hyperlaxity with frequent dislocations of certain joints 
during non-traumatic solicitations. Sudden unexplained death(s) in 
close relative(s) are highly suggestive of the disease, familiar with an 
autosomal dominant transmission pattern [12]. Therefore family history 
and sudden deaths should be investigated among relatives. [12,13] In 
the present case, the patient's mother had a sudden death of which the 
etiology was not investigated and her sister died from an abdominal 
aorta rupture. The clinical diagnosis can be confirmed by fibroblast 
culture from a skin biopsy allowing the detection of an abnormal type III 
collagen or by the detection of a COL3A1 gene mutation [12]. 

Patients with vascular EDS are at increased risk of complications 
during pregnancy and postpartum [13]. The first trimester is marked by 
an increase miscarriages number while in the third trimester the risks 
are postpartum hemorrhages, perineal tears, arterial ruptures (abdom-
inal aorta, iliac arteries) during expulsive efforts and of course uterine 
ruptures [14,15]. Reported maternal mortality rate per pregnancy in 
EDS type IV varies between 11.5% and 38.5% depending on the series 
[13–19]. Fetal complications are also reported, occupying in first place 
the 50% risk of transmission of the disease but also the risk of 

Fig. 1. Horizontal uterine rupture at the level of the lower segment, opening 
the uterus like a book also known as the open book uterine rupture. 
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prematurity by premature rupture of the membranes or cervical 
incompetence and intrauterine growth retardation [13–17]. 

Several authors recommend informing patients of these risks and 
contraindicating or strongly advising against pregnancy [13–19]. If the 
patient wishes to lead a pregnancy, it must be managed in a multidis-
ciplinary manner in a center with the best available interventional 
radiology, vascular surgery and pediatric and adult resuscitation ser-
vices [20,21]. Follow-up is then coordinated with the referral center 
[20]. This pregnancy is scheduled after a lesion assessment: ultrasound 
of the supra-aortic trunks and distal portions of limb arteries, trans- 
thoracic echocardiography and injected CT scan to explore the aorta 
and its branches [21]. There is no recommendation as to the need to 
repeat the examinations during pregnancy and the follow-up is therefore 
mainly clinical. It seems preferable to use a drug prevention of arterial 
accidents by a long-term treatment with celiprolol at maximum toler-
ated doses (ideally 400 mg/day) with monitoring of fetal tolerance 
(growth and utero-placental blood flow) to allow a better control of 
these complications [21,22]. The mode of action is incompletely known 
but it is probably mixed: on one hand the vasodilating properties of the 
drug would make it possible to reduce the vascular parietal constraint 
and limit the hemodynamic variations in particular with effort and on 
the other hand, it's related to the inhibition of the renin-angiotensin- 
aldosterone system thus decreasing TGFβ activation [21,23]. 

Concerning the incidence of occurrence of pregnancy-related com-
plications of the disease, few data are available in the literature. A 
retrospective series by Dubruc et al. [16], studied the course of preg-
nancies in 13 patients with vascular EDS (27 pregnancies). In this series, 
most deliveries took place vaginally (78.3% with 18 deliveries) and 33% 
of patients who delivered vaginally had complications such as perineal 
tears. Only two patients presented a major complication (8.7% of pa-
tients) with rupture of a pillar of the mitral valve after vaginal delivery 
and rupture of the cecum after prophylactic caesarean section. No pa-
tient had died. 

In a general series by Pépin et al. [5] published in 2000 involving 220 
patients with vascular EDS, including 81 obstetrical patients and 167 
deliveries: maternal mortality rate was 11.5%, 5 patients having pre-
sented with uterine rupture during labor, 2 patients with vascular 
rupture during labor and 5 patients with vascular rupture within two 
weeks of postpartum. The other complications were not detailed in this 
study. Lurie et al. [17] presented in 1998 a review of obstetrical cases. In 
this study, 50 pregnancies in 26 patients were analyzed. The reported 
mortality rate was 38.5% (2 uterine ruptures, 2 per-partum vascular 
ruptures, 5 post-partum vascular ruptures and 1 whose cause had not 
been identified). In addition, 23% of patients had presented with post-
partum hemorrhage. 

There is currently no consensus regarding the delivery route for these 
patients. Several authors recommend performing a prophylactic 
caesarean section because of the high risk of severe perineal lesions, 
uterine rupture and vascular ruptures during vaginal deliveries, despite 
a possible increase in the risk of hemorrhage and wound healing diffi-
culties associated with performing a caesarean section [27]. The de-
livery route decision should be made based on the risk/benefit balance 
[23–27]. The risks of vaginal delivery being uterine rupture, tearing of 
the vaginal wall, perineal lesion difficult to suture and healing difficulty. 
Caesarean section is not without risk either: this delivery route seems to 
increase the risk of occurrence of vascular or digestive complications, 
the risk of postpartum hemorrhage, fragile uterine tissue that is difficult 
to suture and large uterine scar. Regardless of the decision taken, de-
livery must be scheduled in a specialized care structure with adult and 
neonatal resuscitation, a blood product delivery unit, an interventional 
radiology unit and obstetrical and surgical teams trained in the man-
agement of this pathology [28]. Our patient underwent an emergency 
caesarian section for suspected uterine rupture. This latter was compli-
cated by excessive bleeding which made surgery laborious and closing of 
the different layers was very difficult due to extreme tissue fragility. The 
diagnosis of EDS type IV was made afterwards through clinical findings 

and genetic analysis. 
The healing rate in women with vascular EDS is slower than in a 

healthy subject and due to the fragility of the tissues it is necessary to 
perform wide sutures without tension, held in place two to three times 
longer than in the general population [26–28]. Our patient presented a 
spontaneous bilateral extension of the cutaneous incision requiring the 
realization of stopping stitches. Myometrium was repaired in two layers 
(first layer with running lock sutures and the second with separate 
mattress sutures). The uterine serosa was also sutured continuously. 
Non-absorbable sutures were used without tension for skin closure, with 
numerous and close stitches that has been left in place for 20 days. Their 
removal was gradual (1 out of 2 stitches) and healing was monitored. 
The postpartum period is a period at risk of complications and requires 
increased monitoring: hemorrhage by cervix tearing, tearing of the 
perineum, dehiscence of the episiotomy, healing disorders, uterine 
bleeding and infections [25–28]. 

Thromboembolic prevention (enoxaparin sodium at 40 mg per day 
for 4–6 weeks and compression stockings for 6–8 weeks) should be 
implemented in the event of a thromboembolic risk. Perineal rehabili-
tation is also highly recommended to reduce the risk of subsequent 
vaginal prolapse [25–28]. 

4. Conclusions 

Vascular EDS is an uncommon disease with a poor prognosis. Mor-
tality is mainly related to arterial ruptures, gastrointestinal perforations 
and uterine ruptures. Suspicious attitude should be adopted in front of 
characteristic clinical features and confirmation is based on the detec-
tion of a mutation in the gene encoding type III collagen. Clinicians 
should be prepared to deal with EDS IV-related hazards encountered 
during pregnancy and take special prophylactic and therapeutic 
measures. 

This work has been reported in line with the SCARE 2020 criteria 
[29]. 
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