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Abstract

Background The rarity of pregnancies in women with arthrogryposis multiplex congenita (AMC) could

lead to healthcare providers having limited exposure to these cases. Consequently, they may be less familiar

with the possibilities and challenges associated with pregnancies in women affected by AMC. AMC is an umbrella
term for a disorder with multiple contractures at birth, having a broad spectrum of causes, onset and severity

of expression. A clinical classification describing the phenotype is Group 1 with primary limb involvement, Group
2 with musculoskeletal involvement plus other system anomalies, and Group 3 with musculoskeletal involvement
plus central nervous system dysfunction and/or intellectual disability. A scoping review was conducted to review
available literature on documented cases of pregnancies in women with AMC, with the following aims: (1) to outline
the maternal, fetal and neonatal outcomes; (2) to describe AMC stability during and after pregnancy (worsening
of symptoms due to contractures, increased muscle weakness, pain or lung involvement); and (3) to summarize
counselling aspects during pregnancy for expecting mothers who have AMC.

Results This scoping review included 27 manuscripts reporting on 43 women with 82 pregnancies, of whom 18

in Group 1,20 in Group 2, 2 in Group 3, and 3 with an unknown type. Details on pregnancy-related outcomes could
be depicted from 26 of the 43 women concerning 31 pregnancies. Among these pregnancies, 74% (23/31) had

a cesarean section delivery, of which 74% (17/23) were elective. Children were born preterm before week 37 in 7
of 31 pregnancies (22%). A birth weight below the 10th percentile was seen in 6 of the 24 (25%) with a reported birth
weight. The course of the pregnancy was uneventful in 16 of the 26 women (62%). Pregnancy had a limited negative
influence on AMC stability except for three cases with a transient worsening of lung function.

Conclusions Gathering the information of the case histories revealed that the majority of the reported women

had Distal Arthrogryposis with stable AMC during pregnancy and after delivery. The risk to have a cesarean section,
preterm labour or a small for gestational age child is higher in this group than in the general population. Insights
obtained by this review emphasized to offer (pre)pregnancy counselling and care by a multidisciplinary team tailored
to the women'’s type of AMC, to ensure optimal preparation for both obstetric, genetic, neurologic, pulmonary

and anesthetic care during pregnancy, delivery and postpartum period.
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Background

Arthrogryposis multiplex congenita (AMC) is a group of
rare diseases occurring in 1 in 3000-5200 live births [1,
2]. Healthcare providers have therefore a limited expo-
sure to the possibilities and challenges associated with
pregnancies in women affected by AMC. AMC is phe-
notypically characterized by multiple joint contractures
manifesting in diverse anatomical regions and varying
degrees of severity [1]. Its etiology is varied and includes
genetic and non-genetic factors, including neuromuscu-
lar conditions, maternal illnesses, and limited intrauter-
ine space [1-3]. The type of AMC was grouped into three
groups depending on involvement according to Hall et al.
[1]: Group 1 with primary limb involvement, Group 2
with musculoskeletal involvement plus other system
anomalies, and Group 3 with musculoskeletal involve-
ment plus central nervous system dysfunction and/or
intellectual disability.

Several evaluations in adults with AMC revealed a
higher quality of life compared to the general population,
despite the prevalent experiences of pain and fatigue in
individuals with AMC [4—-13] Notably, half of the adults
with AMC lead independent lives with active engage-
ment in work and social spheres, with the other half
requiring some level of assistance [5, 9]. Given their pro-
ductive lives, it is understandable that pregnancy-related
questions such as child wish arise among women with
AMC [4, 14, 15]. A previous study showed a higher risk of
adverse outcomes in pregnant women with physical (e.g.
cerebral palsy), intellectual (e.g. DiGeorge syndrome),
and sensory conditions (e.g. glaucoma) [16]. Accessibil-
ity to maternity care remains limited for these women
[17]. Women with physical disabilities experience vari-
ous challenges, including physical barriers, communica-
tion knowledge deficits with healthcare providers and
limited accessibility to maternity care such as wheelchair
accessible rooms and equipment adapted to their needs
[17]. Additionally, a survey among women with AMC has
also emphasized the need for information on pregnancy-
related topics [4].

Prompted by international patient support groups
for AMC, a scoping review was conducted to evalu-
ate whether pregnant women with AMC are at risk of
complications for themselves, their fetus, or newborns
to address the knowledge gap regarding pregnancy out-
comes in women with AMC. Our focus was on mater-
nal, fetal and neonatal outcomes, including maternal
stability of AMC during and after pregnancy (worsening
of symptoms due to the contractures, increased muscle
weakness, pain or lung involvement), and counselling for
women before and during their pregnancies. The insights
gained by this literature review will increase awareness
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among healthcare providers and women with AMC
about the possibilities and challenges during pregnancy.

Methods

A scoping review was conducted to better understand
what is known about pregnancies among women with
AMC [18-20]. Specifically, we addressed the following
aims: (1) outline the maternal, fetal and neonatal out-
comes; (2) describe AMC stability during and after preg-
nancy (worsening of symptoms due to the contractures,
for example increased muscle weakness, pain or lung
involvement); and (3) summarize counselling aspects
during pregnancy for expecting mothers who have AMC.

A systematic search of the literature was performed in
the following databases: PubMed, Embase, and Web of
Science. The timeframe within the databases was from
inception to 5th August 2024 and conducted by the
librarians. The search included keywords and free text
terms for (synonyms of) “arthrogryposis’ combined with
(synonyms of) "pregnancy’ combined with (synonyms of)
‘data collection method’ Selection of manuscripts is done
by applying all manuscripts related to maternal, fetal, and
neonatal outcomes in pregnancy in women with AMC or
counselling aspects (Fig. 1). A full overview of the search
terms per database can be found in the supplementary
information (Additional File 1). No limitations on date
or language were applied in the search. The PRISMA-
ScR checklist for scoping reviews was used to guide the
conduct of this review (Additional File 2) [20].

The Rayyan website (www.rayyab.qcri.org), which sup-
ports storage, multi-person selection, and grouping of
the manuscripts, was used for the selection of manu-
scripts following a de-duplication process. Two investi-
gators (AA and JIPdV) completed the screening process
at the titles and abstracts, and full texts independently
in a blinded fashion. Manuscripts that were not selected
by both investigators were excluded for this review and
a third reviewer was not consulted in case of disagree-
ments. The residual manuscripts were assessed again on
relevance by both investigators together. The quality of
the included studies was not appraised. Data extraction
was done by the two investigators.

The type of AMC was grouped into three groups
depending on clinical involvement according to Hall et al
[1, 21]: Group 1 with primary limb involvement, Group
2 with musculoskeletal involvement plus other system
anomalies, and Group 3 with musculoskeletal involve-
ment plus central nervous system dysfunction and/or
intellectual disability.

The information in these manuscripts was finally cat-
egorized in the following aspects:


http://www.rayyab.qcri.org
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10 articles identified

through references in

included articles in
December '23

2342 articles
identified through
database searching in

December '23

2352 articles
screened for
relevance (titles and
abstracts)

2067 articles excluded
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589 articles
identified through
database searching in
August '24

589 articles screened
for relevance (titles
and abstracts)

|

285 articles screened
for relevance
(fulltext)

114 articles excluded:
- 82 articles not about
pregnancy
- 32 articles about already
known genetic cause of AMC

40 articles screened
for relevance
(fulltext)

171 articles included
for literature review

l

23 articles with
pregnancy in women
with AMC

|

15 articles included
for literature review

l

| 4 articles included
I ‘for literature review

-

27 articles with

pregnancy in women

with AMC

Fig. 1 Flowchart of the literature search on pregnancies in women with AMC by using the PRISMA criteria

1. Maternal, fetal and neonatal outcomes.

2. AMC stability during and after pregnancy: maternal
difficulties were extracted from the included stud-
ies, such as worsening of symptoms due to the con-
tractures, increased muscle weakness, pain, or lung
involvement.

3. Counselling aspects in AMC: corresponding advice
provided in the various manuscripts were gathered.

Results

The search yielded a total of 211 manuscripts about AMC
and pregnancy; 27 met the inclusion criteria and were
included in this review (Fig. 1). These 27 reports included
43 women and 82 pregnancies (Table 1) [22-46].

Maternal, fetal and neonatal outcomes

Median maternal age during pregnancy was 25 years
(range: 19-37 years). AMC group distribution was 18
women in Group 1, 20 women in Group 2, two in Group
3, and three with an unknown type. Regarding physi-
cal ability, at least 26 women (60%) were able to achieve
independence in mobility with or without aids. The
assumed inheritance (based on the clinical presentation
and family history) was known in 29 of the 43 women:
autosomal dominant in 27, and autosomal recessive in 2.

Genetic causes were found in nine women. Characteris-
tics of the women concerning AMC groups, inheritance,
involved body parts and maternal age during gestation
are presented in Table 1.

Details on pregnancy-related outcomes could only be
depicted from the first 26 women with in total 31 preg-
nancies (Table 2). Among these pregnancies, 74% (23/31)
had a cesarean section delivery, of which 74% (17/23)
were elective. The remaining 26% (8/31) of deliveries
were vaginal, with an uncomplicated labour in 5 cases,
forceps extraction in 1 case, and vacuum extraction in
another. Children were born preterm (before week 37) in
7 of 31 pregnancies (22%). A birth weight below the 10th
percentile was seen in 6 of the 24 (25%) with a reported
birth weight. The course of the pregnancy was unevent-
ful in 16 of the 26 women (62%), without reported pain,
premature labour, lung problems, or difficulties dur-
ing analgesia. Only one of the manuscripts reported on
hypertensive disorder of pregnancy. Miscarriage percent-
age, or fertility issues were not reported in the manu-
scripts. Maternal and fetal outcomes are presented in
Table 2.

The obstetric outcomes of cases 1-26 were categorized by
group. In Group 1 (n=7), one woman (14%) had a vacuum-
assisted vaginal delivery, three (43%) underwent cesarean
sections, and the mode of delivery was unknown for the
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remaining three (43%). In Group 2 (n=16), four women
(25%) had vaginal deliveries, 11 (69%) underwent cesarean
sections, and one experienced a preterm labour at 22 weeks.
In Group 3 (n=2), both women had cesarean sections.

AMC was suspected prenatally in 9 of the 82 pregnan-
cies (11%), with contractures in hands and feet in 5, only
in the hands in 3, and only clubfeet in 1 (Table 2). The 43
women gave birth to at least 71 liveborn children, with
two neonatal deaths as a result of AMC in one case and
in another case due to cardiorespiratory failure in a new-
born with osteogenesis imperfecta and fractures. Post-
natally, AMC was diagnosed after birth in 49% of the
liveborn children (35 of the 71). Neonatal feeding prob-
lems or a pharyngeal obstruction were reported in cases
7, 10 and 13. Admission to a Neonatal Intensive Care
Unit (NICU) was mentioned once, due to respiratory dis-
tress after a labour at 38 weeks. All neonatal outcomes
are presented in Table 3.

AMC stability during and after pregnancy

Lung problems were mentioned in three manuscripts on
three women, of whom two were grouped into Group 2
and one in Group 3. In one case (case 9) with a severe
kyphoscoliosis, admission at 16 weeks gestational age was
reported due to this problem. The uterine fundus was at
xyphoid level. Antenatal corticosteroids were adminis-
tered due to breathlessness and dosage of inhaled agonist
and steroid was increased along with chest physiotherapy
and upright position during sleep enabled continua-
tion of the pregnancy till a gestational age of 29 weeks.
Case 11 also reported breathlessness during pregnancy.
Another woman (case 6) underwent an elective section
cesarean due to a kyphoscoliosis and respiratory com-
promise. From these 3 women with maternal difficul-
ties, none had a child affected by AMC. No reports were
found in the included manuscripts on fatigue during or
after pregnancy, hyperemesis, gestational diabetes, use of
medication such as pain reliever, or anemia. Comments
on challenges caused by maternal AMC during and after
pregnancy are presented in Tables 2, 3, respectively.

Counselling aspects in AMC and pregnancy

The utilization of pre-pregnancy counselling, a medical
consultation before pregnancy aiming to optime health
and to address potential pregnancy-related risks, was
described in one manuscript [37]. Counselling advice
to perform before, during and after pregnancy from the
included manuscripts are grouped in Table 4.

Discussion

This study makes a significant contribution in filling the
knowledge gap concerning pregnancy-related topics in
43 women with AMC. The outcomes of pregnancy were
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reviewed in 82 pregnancies published during a 40-year
period from 1984 to 2024. This information can serve as
an important support for healthcare professionals who
provide care for women with AMC and for the AMC
community.

Maternal, fetal and neonatal outcomes
The characteristics of the women with AMC affect an
about equal distribution of the AMC Groups 1 and 2.
Notably, only two women were diagnosed with Amyo-
plasia, which is in contrast with the typical distribution
observed in live-born children with AMC, where about
a third has Amyoplasia [1]. This suggests that the review
may not fully represent the general population of indi-
viduals with AMC. The low occurrence of AMC Group
3 with musculoskeletal involvement plus central nerv-
ous system dysfunction, namely 2 of the 43 women (5%),
might be attributed to the severity of these conditions.
For example, these individuals are typically more severely
impacted, and may therefore have lower pregnancy
rates. Regarding physical ability, at least 26 women (60%)
achieved mobility independence, aligning with the 52%
observed in a cohort of 177 individuals with AMC [9].
Details on pregnancy-related outcomes could be
depicted from 26 of the 43 women (cases 1-26) with in
total 31 pregnancies. The mode of delivery among these
women was in one-quarter a vaginal delivery (8 of the
31 pregnancies) and in the remaining 74% a cesarean
section. The percentage of cesarean sections among
cases 1-26 was higher than in the general American
population (30-32%) [47]. Among this group, the
distribution of elective and emergency cesarean section
was 17 (74%) and 6 (26%), respectively. The main reason
for an elective cesareans were suspected cephalopelvic
disproportion and for the emergency cesarean section
lack of progress during labour. Breathlessness caused by
the AMC and the expanding gravid uterus was the reason
to perform an elective cesarean section three times
(cases 6, 9 and 11). The reported percentage of preterm
deliveries (<37th week) among cases 1-26 was 22%
(7 of the 31), with a median at 31 weeks (range 20-36
weeks). This finding is also higher than in the worldwide
general population observed 12% [48]. One-quarter (6 of
the 24) of all infants with a reported birth weight had a
birth weight below the 10th percentile. A recent study
confirmed a smaller weight in 206 American children
with  AMC in comparison to typically developing
children during the first 36 months of life [49]. A higher
maternal risk of adverse outcomes was also observed
in a recent retrospective study among 2074 women
with a physical, intellectual, and sensory disability [16].
This study showed higher rates of cesarean sections
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Case Difficulties (maternal) Difficulties (neonatal) Child with AMC? (number/total Birth weight (gram, percentile)
children)
1 No No 11 3700, 75th
2 No No Died on day 5 of another 3/3 3xaffected hands, feet, facial 3100, 10th
autosomal dominant disease anomalies 2700, 3rd
osteogenesis imperfecta, born 3100, 10th
with fractures and unexplained
cardiorespiratory failure
No
3 No No 0/1 2740, 14th
4 No No 2/2 2120, 25th
fingers, hips, feet 2180, 10th
wrists, hands, feet and also lim-
ited knee movements and micro-
gnathia
5 No No 0/1 Appropriate growth for gestational
age
6 No No 0/1 UK
7 No feeding difficulties, gastrostomy  1/1elbows, wrist, fingers, hips, 2400, 25th
tube, 18 month knees, feet facial, limited mouth
opening, Identical to the mother
8 No, discharged 3 days postop- No 0/1 UK, healthy
eratively
9 No, walked with crutches within 2 No, thrived well, home after 6 0/1 1300(girl), 10-50th
days after operation. Thrombo- weeks
profylaxis for 6 weeks postpartum
10 No Intubation of the fetus due 1/1, feet, hands, polyhydramnios, 3420, 50-90th
to functional pharyngeal obstruc-  reduced rolling movements,
tion, followed by tracheostomy small gastric bladder
Functional pharyngeal obstruc-
tion caused by the Freeman-
Sheldon Syndrome
11 No No, thrived well 0/1 1100, < 3rd
12 No No 0/1 2500 gr, 10-50th
13 No Feeding problems due to microg- 1/1, 2560, 3rd-10th
nathia. 10 days after birth 1 week  Hands, feet, facial abnormalities,
hospitalized because of aspiration  triangular face, downslanting
pneumonia, palpebrae fissures, small mouth
4 weeks after birth resuscitation
because breathing difficulties 1
h after bottle feeding, not suc-
cessful, child died. Suspected
aspiration pneumonia
14 No No, follow-up through 6 months ~ 0/1 2755, 5-10th
15 No, postpartum+6 days home No UK UK
16 No, postpartum normal No, stable 0/1 UK
17 No, after 3 days to home No 0/1 3020, 10-50th
18 No No 1/1, Distal arthrogryposis, arach- 2470, 10-50th
nodactyly, and hip dislocation
19 No 2 xDeath caused by immaturity ~ 2/2 Contractures feet, knees, hips, 340 and 420 (twin)
hands, mild scoliosis, retrog-
nathia, pterygium colli
20 UK No 1/1 3124,10-25th
21 UK UK 1/1 UK
22 UK No 1/1 upper and lower limbs 2430,< 3rd
23 UK UK 0/2 UK
24 UK UK UK UK
25 UK UK 11 3700, 62nd

3120,17th
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Table 3 (continued)
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Case Difficulties (maternal) Difficulties (neonatal)

Child with AMC? (number/total Birth weight (gram, percentile)
children)

26 No NICU admission due to respira-
tory distress

27 UK UK

28 UK UK

29 UK

30 UK No

31 UK UK

32 UK UK

33 UK UK

34 UK UK

25-43 UK UK

11 2460, 5th
1/1, hand UK

1/1, hand UK

1/1, hand UK, termination of pregnancy
0/5 UK

UK UK

UK UK

1/1 Clinodactyly and campto- UK
dactyly

1/1 Upper and lower limbs, 3600,> 10
fingers, feet, hips

16/31 UK

and premature rupture of membranes in women with a
disability compared to those without [16].

These 43 women gave birth to at least 71 liveborn chil-
dren, with two neonatal deaths as a result of AMC in one
case and in another case due to the coexisting osteogen-
esis imperfecta (cases 2 and 13). One woman had a spon-
taneous and immature delivery of twins affected by AMC
at 20 weeks (case 9). Another woman with Sheldon Hall
syndrome terminated the pregnancy due to a pathogenic
variant in the TNNT3 gene (case 29). In this case, pre-
natal ultrasound examinations had shown abnormalities
and prenatal invasive testing confirmed that the fetus
was also affected. Additionally, prenatal invasive testing
was reported in another case, but the results were not
discussed and the author did not mention which genetic
tests were performed (case 10).

Sonographic structural examination led nine times to a
prenatal suspicion of fetal AMC. Additional descriptive
fetal motor assessment was described in two manuscripts
[33, 41]. Maternal perceived fetal movements were men-
tioned in six cases (1, 3, 10, 18, 19 and 22) and serial
ultrasound investigations were performed in six cases (1,
2, 4, 11, 14 and 18). Serial examinations are the advised
manner to observe if the phenotypical features of AMC
worsen over time [50-52]. Finally, AMC was diagnosed
after birth in 49% of the liveborn children (35 of the
71). This high percentage can be explained by the high
percentage of autosomal dominant inheritance in this
population.

Over time, new genetic techniques have been
developed. While there are nine women with a proven
genetic abnormality in the current study, we assume
that more women had a genetic disorder who have never
been tested. In this population, the inheritance of 14
of the 43 mothers was not known. A genetic diagnosis

could help to confirm the genotype of AMC and to
estimate the recurrence rate [53]. Recently, Laquierriere
et al. emphasized the additional value of Whole
Exome Sequencing to targeted exome sequencing in a
population of unrelated parents from children with AMC
[54]. Therefore, a close collaboration is crucial between
clinical geneticist and obstetrician who should be up to
date on new genetic testing possibilities.

AMC stability during and after pregnancy

Stability of AMC during and after pregnancy did not
deteriorate in most of the included cases, as far as this
was described in the included manuscripts. There were
three exceptions. Three women experienced breathless-
ness during pregnancy (cases 6, 9 and 11). In all cases it
was caused by the combination of small stature and sco-
liosis. Only one other manuscript described immobility
and pain [8]. The latter is unexpected since pain is com-
monly experienced in adult populations with AMC and
also in pregnant women without AMC [9, 55, 56].

Counselling aspects in AMC and pregnancy

A few aspects for (pre) pregnancy counselling for women
with AMC will be highlighted. Firstly, the importance
of a multidisciplinary approach was emphasized by
various authors [8, 25, 27, 31, 34, 37, 39, 40, 44]. The
team should be tailored to the type of AMC (e.g.
gynecologist, neurologist, anesthesiologist, rehabilitation
doctor, neonatologist, physiotherapist and/or social
worker). Secondly, while a pre-pregnancy counselling
was described in only one manuscript, we emphasize
its importance [37]. A pre-pregnancy counselling
should focus on the understanding of the impact of
AMC on pregnancy and vice versa. This stepwise
approach evaluating the opportunities and challenges is
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Table 4 Overview of advice mentioned in the included articles from the literature search AMC and pregnancy

Period Counselling aspect Explanation
Prepregnancy Genetic counseling Geneticists informs about the types of AMC and update on possible genetic tests [1]
Prepregnancy counselling Multidisciplinary approach [8, 35]

Contraceptive advice [35]
Discussing facts and challenges of pregnancy and AMC [37]
Respiratory function test if applicable [37]

Pregnancy Medical history Obstetric history (prior pregnancies, mode and time of delivery, birth weight) [24, 25]
Prior operations, including type of anesthesia and possible advices [24, 27]
Family history [30]
Use of medication [30]
Mobility: independent walking, walking with aids, wheelchair bound, immobility [27]

Physical examination Physical examination with extra focus of members of multidisciplinary team (e.g. gynaecolo-
gist, internist, pulmonologist, anesthesiologist) [25, 27]
Weight, height, BMI [25]
Extremities including mobility (including range of movements of the joints) [8]
Cardiovascular and respiratory system [40]
Head and neck area (e.g. micrognathia or high arched palate), including Mallampati score
and neck mobility [24, 25, 39]
Shoulders (e.g. deformity of the scapula) [25]
Spine (e.g. scoliosis, spina bifida, sacral agenesia or vertebral anomalies) [25]
Cardiovascular system (e.g. heart diseases) [25]
Respiratory system (e.g. tracheoesophageal fistula or hypoplastic lungs) [25]
Genitourinary system (e.g. rectal or labial defects) [25]
Abdomen (e.g. inguinal hernia) [25]
Venous access evaluation [30]

Home management Needs for home management dependent of mobility (aids) [8]
Local occupational therapist (for home modifications) [8]
Social worker [8]

Tromboprophylaxis Tailored counselling about using thromboprophylaxis during and after the pregnancy [28, 31]
Cervix length measurements Suggested in relation to increased risk of preterm labour [34]

In case of breathlessness (AMC related) Monitoring cardio-respiratory condition [31]
Peak expiratory flow rates measurements [31, 37]
Chest radiography (signs of infection?) [34]
Evaluation of the uterine fundus in relation to diaphragm [34]
Steroids for maternal lungs [34]
Chest physiotherapy [34]
Advice upright sleeping position to reduce elevation of the diaphragm [34]
In case of worsening: counselling about continuation or terminating the pregnancy [34]

Serial ultrasound investigations Healthcare providers should be aware of recurrent AMC in the fetus [8, 37]:
- Features due to limited motility: joint contractures (e.g. clubfoot), micrognathia, decreased
fetal movements, altered amniotic fluid
- Associated anomalies: brain and hearth anomalies, heart, joint webbing
- Fetal growth restriction

Prenatal testing First trimester test for aneuploidies [37]
Genetic counselling about prenatal invasive testing: risk calculation for fetal AMC [24, 37]
Genetic testing update possibilities(chromosomal or monogenic) [31]

Anesthetic

Anesthetic assessment Early in pregnancy anesthetic assessment [30, 39]
Expected difficulties during administration of analgesia [30, 39]
Craniofacial evaluation: cleft palate, laryngeal stenosis, craniosynosthosis, micrognathia
Spinal abnormalities: scoliosis, spina bifida, or sacral agenesis could have abnormal cerebrospi-
nal fluid dynamics [25, 39]
Expected anesthetic problems during infusion placement (e.g. due to joint contractures
or scarring), or insertion the catheter of the regional analgesia (e.g. due to spinal anomalies)
[25]
Choice of anesthesia technique should be tailored to the individual patient’s anatomy, overall
health, and the specific surgical procedure to optimize safety and efficacy [25]
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Table 4 (continued)
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Period Counselling aspect Explanation

General versus regional analgesia

Weigh the potential difficulties and risks [27, 31, 34]:

- Additional risks during general analgesia compared to regional analgesia are: difficulties
during intubation due to a limited neck mobility and problems related to the decreased
cardiopulmonary function

- Patients with AMC could react unpredictable on medications (e.g. muscle relaxants and inha-
lation anesthetics). Therefore, proper dosing and careful monitoring are crucial [25, 37]

- Spinal analgesia could be challenging in patients with AMC who have spine deformities

(e.g. scoliosis) Therefore, identifying and targeting nerves for blocks may be more difficult due
to the altered anatomy

Delivery Mode of delivery

investigations [8]

Timing of delivery

Counselling about the mode of delivery, individualized and dependent of maternal and fetal

In general term age. Challenge in case of for example maternal pulmonary discomfort (e.g.

breathlessness) before term age, while the fetus is a good condition [31]

A pulmonary function test is suggested after 28 weeks gestational age in symptomatic
patients and an electrocardiogram in asymptomatic patients and adjustments in more upright
sleeping position [34]

Postpartum  Maternal

Home management

Modifications to a bassinet to enable self-sufficient care of the newborn [8, 34]

Social service provision: need for carers and housing [34]

Thromboprophylaxis

Continuation of 6 weeks, in line with recommendation of the Royal College of Obstetricians

and Gynaecologists [31]

Physical examination (neonatal)
weight [24]

Joint stature including range of motion, features of AMC, general physical evaluation, and birth

similar to individuals with other relatively rare chronic
diseases like systemic lupus erythematosus and kidney
disease [57-59]. Providing women with AMC a (pre)
pregnancy counselling is advantageous in preparing
them for potential challenges during pregnancy, for
example the respiratory system’s impairment leading
to maternal discomforts such as breathlessness,
potential anesthetic difficulties and increased risk of
thromboembolisms caused by decreased mobility
[37]. Closer follow-up and pre-pregnancy counseling
are recommended, particularly for women with AMC
who have short stature and scoliosis, as they appear to
experience more complications. Additionally, factors
such as difficulties with intravenous access due to prior
frequent venipunctures, thin subcutaneous tissue, and
challenges in positioning for procedures should be
considered in their clinical management. In addition, it
is advisable to have medical follow-up examinations for
pregnant women with AMC in a secondary or tertiary
healthcare center, according to existing comorbidities.
The accessibility of the airway should always be
checked in patients with AMC since limitations have
been reported in 25% of these patients [60]. Regional
anesthesia could be advantageous in these cases, but it
could also be challenging in case of a scoliosis [60, 61]. A
difficult intubation was described in two of the included
manuscripts [25, 38]. The total number of cases with a
general anesthesia is unknown. In case of severe airway

obstruction, resorting to a tracheostomy may be a final
option in patients with AMC [60, 61]. Nothing related to
optimize intraoperative position or intravenous access
was reported in any of the cases, despite the significance
of these aspects [60].

Strengths and limitations

The strength of our literature search lies within
the systematic approach of evaluating case reports
concerning women with AMC with a pregnancy. The
obtained knowledge facilitates information and advice in
detail for professional healthcare providers and women
with AMC. Most information on this rare disorder has
been obtained concerning women with AMC group 1
and 2, especially Distal arthrogryposis of various types
(1 and higher) and limited to Amyoplasia. A limitation
is that despite the extensive literature search spanning
four decades (1984—2024), the number of included cases
is still modest. Moreover, not all manuscripts have been
set-up with the goal in mind to examine the influence
of AMC on pregnancy and vice versa. Therefore, no
details on obstetrical outcome parameters could be
given in a considerable proportion. We are aware of
the Bamshad classification on arthrogryposis making
a precise distinction between various forms of distal
arthrogryposis based on neurological examination and
genetic findings [62]. The manuscripts of our study
examined a period lacking this detailed information. On
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the other hand, all present individual data of the included
women with AMC and their pregnancy outcome are
listed systematically.

Future research

Future research with a larger sample size should strive to
register prospectively influence of AMC on pregnancy
and vice versa in women with different types of AMC.
With this purpose in mind, a minimal common data set
for an AMC register, inclusive pregnancy outcome has
been designed by means of a multidisciplinary Delphi
procedure inclusive patients with AMC [63]. Further-
more, more information is needed on aspects during
delivery (e.g. leg positioning during vaginal or operative
labour, pain relief during a vaginal labour) and post-
partum period (e.g. breastfeeding instructions with the
affected limbs).

Conclusion

This scoping review is an initial step in addressing the
knowledge gap on the obstetrical outcome in women
with AMC. The findings of this review underscore the
importance of (pre-)pregnancy counselling concern-
ing the mode of delivery, possibility of preterm birth,
and stability of AMC (worsening of symptoms due to
contractures, increased muscle weakness, pain or lung
involvement). The relevance of the obtained informa-
tion regarding possibilities and challenges is particularly
strong for women with Distal Arthrogryposis and may
not be directly applicable to other types of AMC. Further
prospective studies are needed to provide more informa-
tion in a populations with a wider spectrum of AMC,
especially Amyoplasia. The wide spectrum of the AMC
phenotypic expression and underlying causes requires a
multidisciplinary tailored approach to reduce the risks of
cesarean section, preterm labor, and having a small-for-
gestational-age child. Additionally, it is crucial to address
respiratory difficulties in cases of scoliosis and potential
challenges during anesthetic procedures.
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