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Abstract

EDS (Ehlers-Danlos syndrome) is a group of connective tissue disorders that has a common genotypic
defect, but heterogeneous phenotypic presentations. This case report presents a successful pregnancy
outcome in a woman diagnosed with an unknown type of Ehlers-Danlos syndrome. The various types
of EDS can result in either no complication to severe complications with pregnancy and delivery. Several
studies and a review of the literature suggest that, generally in pregnant women with EDS, maternal
and neonatal outcomes are favorable. However, in EDS type IV, pregnancy can be associated with serious
maternal complications. Therefore, there is a challenging situation for obstetrician and obstetrical
management should be individualized. This study discusses the obstetric management of a patient with
EDS unknown type and compares it to other studies in the literature.
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Introduction

The Ehlers Danlos Syndrome (EDS) is a clinically and genetically heterogeneous group
of Heritable Connective Tissue Disorders (HCTD). It is characterized by joint hyper mobility,
skin hyper elasticity and tissue fragility [1-8]. Its classification is based on clinical findings
and mode of inheritance [2]. The new classification recognizes 13 subtypes. The definite
diagnosis relies for all subtypes except unknown Ehlers Danlos syndrome (uEDS) hyper
mobile on molecular confirmation, with identification of a causative variant in the respective
gene. This gives information on pattern, recurrence risk and prognosis (Table 1).

Table 1: Clinical classification of Ehlers Danlos syndrome, inheritance pattern
and genetic basis.

Protein Genetic Basis IP Abbreviation Clinical EDS
subtype
Type V Major: COL5A1,
collagen COL5A1
Rare: COL1A1 AD cEDS Classical EDS 1
Type I collagen ¢.934C>T, p.
(Arg312Cys)
Tenascin XB TNXB AR clEDS Classical-like EDS 2
COL1AZ2 (biallelic
mutations that lead
Type I collagen | to COL1A2 NMD and AR cvEDS Cardiac-valvular 3
absence of pro a2(I)
collagen chains)
Type III Major: COL3A1, Rare:
collagen COL1A1
¢.1720C>T, p. (Arg
574Cys) C.3227C>T,p. AD vEDS Vascular EDS 4
Type I collagen (Arg 1093 Cys)
€.934C>T, p.(Arg 312
Cys)
Unknown Unknown AD hEDS Hypermobile EDS 5
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Type I collagen COL1A1, COL1A2 AD aEDS Arthrochalasia EDS | 6
ADAMTS-2 ADAMTS2 AR dEDS Dermag]’)sgarax‘s 7
LH1, FKBP22 PLOD1, FKBP14 AR dEDS Dermag"fé’am’“s 8
ZNF469, Brittle Cornea
PROMS ZNF469, PRDMS5 AR BCS syndrome 9
B4GalT7,
B4GALT7 B3GALTS6, Spondylodysplas
B3GalT 6, SLC39A13 AR spEDS tic EDS 10
ZIP13
Musculocontract
D4ST1, DSE CHST14, DSE AR mcEDS 11
ural EDS
Type XII COL12A1 AD/AR mEDS Myopathic EDS | 12
collagen
Clr, CIs C1R, CIS AD pEDS Periodontal EDS 13

Note: IP: Inheritance Pattern; AD: Autosomal Dominant, AR: Autosomal Recessive, NMD: Nonsense-Mediated mRNA

Decay.

However, the genetic basis of hEDS (Hyper Mobile Ehlers
Danlos Syndrome) is still unknown and the diagnosis is based
on clinical findings. It is inherited in an autosomal dominant
pattern but the causative gene is unidentified. The prevalence was
estimated 1:5000 [3] to 1:20000 [4] for all subtypes, but other
work suggests a prevalence of 0.75-2% [3]. The incidence of all
types of EDS in pregnancy is estimated at 1 in 15,000 [5]. Generally,
EDS is considered to remain largely under diagnosed. There is a
much greater prevalence of obstetric issues reported by women
with Ehlers-Danlos syndrome as compared to general population
[6]. Complications related to EDS are frequently seen in obstetric
practice. It presents with a range of considerations, which are
specific to the classification of type. Some types are associated with
severe maternal complications, whereas others are associated with
more favorable outcomes [7].

Complications of this syndrome in pregnancy includes,
precipitate labour, preterm rupture of membranes, atonic uterus,
PPH, vaginal or perineal tears during vaginal birth, wound
healing problems like dehiscence and tissue fragility. Stress
urinary incontinence can be found in 40-70% Of women mostly
after vaginal delivery. It is associated with weakened pelvic floor,
cystocele, bladder distention and pelvic prolapse due to connective
tissue abnormalities [4].

Knowledge about this syndrome is important for proper
management of this condition. Due to under diagnosis large studies
are not available, so presenting this case report to help physicians
about the management of this disease. Written informed consent
was obtained from the patient for publication of this case report
and accompanying images.

Case Report

A patient 36 years old, primigravida admitted in our hospital.
She had no antenatal visits and management in our hospital.
According to her last menstrual period she was 39 weeks and 2 days
on the date of admission. She was diagnosed as EDS since childhood
and was followed in a tertiary care hospital in Riyadh. The type of
her Ehlers Danlos syndrome was unknown. She also had vitamin D

deficiency and received vitamin D supplementation. According to
the history she had antenatal care in a private clinic and she had no
antenatal complications.

Her parents were healthy and they were first cousins. She had
three sisters all with Ehlers Danlos syndrome.

The patient had lax joints, lax skin and scars on her forehead,
knees and feet. A picture of keloid and hypertrophic scaring
was present (Figure 1). The rest of physical examination was
unremarkable. Her vital signs were normal. Her blood investigation
was also normal. Her blood group was B positive, Hb-14.4g/d], liver
and renal function tests were normal. The ultrasonography of fetus
was normal, longitudinal, cephalic presentation, GA-38weeks, AFI-
10cm, Doppler of UA was also normal (Figure 2).

Figure 1: A picture of keloid and hypertrophic scaring
was present.

Figure 2: The rest of physical examination was
unremarkable.
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Multidisciplinary consultation was asked. Patient refused to be
referred to a Fetal medicine center. Due to the potential possible risks
of this syndrome and the unknown type of EDS, cesarean section
was decided after refusal of the woman for vaginal delivery. Lower
segment cesarean section was carried out with general anesthesia
with full Preparation of potential intrapartum complications.
Abdomen was opened with Pfannenstiel incision, uterus opened at
the lower segment. Tissues were markedly fragile and thin and were
handled with great delicacy. Baby boy delivered with good APGAR
score; birth wt. was 2.7kg. Placenta and membranes were delivered
complete. Active management of 3" stage of delivery was followed.
Misoprostol 600microgram was placed per rectal to prevent PPH
(post-partum hemorrhage). Uterine incision was closed in two
layers by absorbable suture (vicryl no1). Rectus sheath closed with
non-absorbable suture proline; mattress stitches applied to the
skin. With all these protective measures there was not any intra
operative complication. Antibiotics were given for one week to
prevent infection.

Post operative recovery was normal, uncomplicated and patient
was discharged on 3™ post operative day with instructions to come
on 7™ post op day for evaluation of her condition and healing
process of the wound. Figure 3, shows the condition of wound at
7% post operative day. On 7™ post operative day wound examined
healing was acceptable, alternate stitches were removed, wound
was cleaned and advised to come after one week. Antibiotics were
given due to the picture of potential mild infection at the upper part
of left edge of the wound.

Figure 3: It shows the condition of wound at 7" post
operative day.

Figure 4, shows the picture of wound after removing the
alternate stitches. At the next appointment wound healing was
normal, stitches removed. Pt was advised for follow up for re-
evaluation of her condition after 6 weeks post caesarean section.
All the supportive treatment with iron, calcium, LMWH (Low
Molecular Weight Heparin) for the post-partum period were given.
Patient followed till 6 months postpartum without any problems.

Figure 4: It shows the picture of wound after removing
the alternate stitches.

Discussion

Ehlers Danlos syndrome is a rare connective tissue disorder
that mainly affects the joints and the skin. It affects the collagen

metabolism. Deficiency of the collagen or disordered deposition of
collagen takes place. Patients with EDS are high-risk patients and
should be followed by a maternal-fetal medicine specialist. Our
patient refused to be referred due to some social issues despite of
adequate counseling. EDS patients should receive pre-pregnancy
counseling [9], planned antenatal care and risk assessment for
obstetrical and neonatal complications [10].

The Pre-pregnancy counseling helps to create a management
outline of EDS patients to prevent obstetrical complications. In the
most common types of EDS, pregnancy is not advised against, but
involvement of a geneticist may help the patient to understand the
inheritance pattern of their EDS type [11]. In our patient she was
diagnosed as Ehlers Danlos Syndrome since childhood but she did
not receive any pre-pregnancy or genetic counseling.

These patients are at increased risk of having rapid progression
of labor and delivery, as well as premature delivery due to cervical
insufficiency or premature rupture of membranes. Currently, there
are no clear recommendations favoring vaginal versus Cesarean
delivery. We have also faced this dilemma that either we should
go for vaginal delivery or elective lower segment caesarean
section. Decision of elective lower segment caesarean section was
made by patient and obstetrician. The risk of pregnancy-related
complications is increased in women with vascular Ehlers-Danlos
syndrome compared with the general population. Women with
vascular Ehlers - Danlos syndrome should be engaged in a shared
decision-making process when contemplating pregnancy and
pregnancy management [12]. Our patient has unknown Ehlers
Danlos Syndrome, we also engaged the patient in a shared decision
making for mode of delivery.

Sorokin et al. [13] who presented the largest cases series of
obstetrical outcome in hyper mobility type EDS patients, they
concluded that this syndrome can result in uneventful pregnancies
without an increase in musculoskeletal pain and joint dislocation,
leading to successful vaginal deliveries. We also have similar results
in our case. The pregnancy was uneventful but contrary to this
evidence our patient did not accept vaginal delivery. This may be
due to the fact that our patient has unknown EDS and she denied to
accept the risk of extended perineal tears.

Another study done by Efrat et al found that there is increased
caesarean section rate in pregnant women with EDS [14]. This
correlates well with our case. We also carried out lower segment
cesarean section in fear of potential risk of perineal tears. Cheulot
& Coworkers [15] found that mortality rates are high in patients
with vascular Ehlers Danlos Syndrome who became pregnant [15]
Castori [16] and coworkers found that delayed wound healing is
very common in both abdominal and vaginal deliveries.

They also recommend gentle tissue handling. In our case we
also handled the tissues with great delicacy; our patient also had a
slightly delayed wound healing. Pelvic organ prolapsed is reported
in 15% of women in postpartum period who delivered vaginally
[16,17]. Knoepp et al. [18] found that there is no clear advantage
of vaginal over caesarian birth or clear evidence to support the
routine use of prophylactic interventions. Individual care plans
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should therefore be formed in partnership with the mother and
multidisciplinary teams until further evidence becomes available.

Women with EDS usually have precipitate labour with an
increased incidence of perineal tears due to tissue fragility [19].
There is increased risk of traumatic and atonic postpartum
hemorrhage due to defective connective tissue and capillary
fragility, active management of labour is preferred to prevent
postpartum hemorrhage [20]. There is increased resistance to local
anesthetic in EDS. The exact mechanism is poorly understood. For
caesarean section combined spinal epidural anesthesia is preferred
to spinal anesthesia [21]. Our patient refused epidural so general
anesthesia was applied with uneventful recovery.

Conclusion

There is no consensus in the literature on the timing and
mode of delivery for pregnant women with EDS. Awareness of
this condition enables obstetricians to outline the obstetrical
management to prevent complications associated with it. The
management undertaken in our patient may help obstetricians
optimize the perinatal outcome in other women who choose to
continue their pregnancy despite the risks of this severe medical
condition.
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