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ABSTRACT

Introduction: Arthrogryposis multiplex congen-
itais a disorder characterized by non-progressive
joint contractures. It has an estimated prevalence
of 1in every 3 000-5 000 live births, with the
same male-to-female ratio.

Case presentation: This is the case of amale
newborn with adequate prenatal care checkup
appointments, who presented with a congenital
deformity of the lower limbs. On physical ex-
amination, he had hyperextension of the knees
(passive flexion of 20° in the left leg and 30°
in the right leg), and painful active movement.
On admission, peripheral pulses had good inten-
sity, and adequate distal perfusion was found.
Barlow and Ortolani maneuvers were negative,
and no midline lesions were observed in the
spine. The patient was diagnosed with arthro-
gryposis multiplex congenita and received mul-
tidisciplinary treatment to avoid early morbidity
and mortality.

Conclusion: To attain satisfactory clinical de-
velopmentin patients with arthrogryposis, itis es-
sential to have a high level of antenatal suspicion,
as well as appropriate prenatal checkups. All this
allows for proper management, minimizing diag-
nostic errors, avoiding unnecessary procedures,
and performing effective and timely treatment
with outstanding results.

RESUMEN

Introduccion. La artrogriposis mdltiple congénita
es un desorden caracterizado por contracturas
articulares no progresivas y que tiene una preva-
lencia estimada de 1 caso por cada 3 000-5 000
nacidos vivos con igual proporcion entre géneros.

Presentacion del caso. Paciente masculino
recién nacido con adecuados controles prena-
tales, quien al nacimiento presenté deformidad
en miembros inferiores debido a hiperextension
de las rodillas (flexién pasiva de 20° en pierna
izquierda y 30° en pierna derecha) que provo-
caba dolor a la movilizacién activa. Al ingreso
se registré perfusion distal adecuada y pulsos
periféricos simétricos y de buena intensidad; las
maniobras de Ortolani y Barlow fueron nega-
tivas y no se evidenciaron lesiones en la linea
media del dorso. El paciente fue diagnosticado
con artrogriposis multiple congénita y recibié
tratamiento multidisciplinario que evité morbi-
mortalidad temprana.

Conclusion. La sospecha prenatal, el examen
fisico exhaustivo y el diagndstico diferencial son de
vitalimportancia para lograr una evolucién clinica
satisfactoria en la artrogriposis multiple congénita;
con esto es posible hacer un manejo adecuado,
minimizar los errores diagndsticos, evitar procedi-
mientos innecesarios y realizar un tratamiento
efectivoy oportuno con excelentes resultados.
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INTRODUCTION

The term arthrogryposis is derived from the
Greek words “arthron” (joint) and “gryposis”
(hooking). Arthrogryposis multiplex congenita
(AMC) is a multifactorial and heterogeneous
disorder characterized by non-progressive joint
contractures involving at least two joints; this
condition can be recognized at birth. (1)

AMC has an estimated prevalence of 1
case per every 3 000-5 000 live births, with the
same male-to-female ratio. There are multiple
types of AMCs, and most of them have a ge-
netic origin; likewise, there are isolated cases
or cases derived from environmental causes.
(2,3) The exact etiology of this disorder is not
clearyet; however, it has been established that
any situation, whether maternal or fetal, that
leads to decreased fetal movement can pro-
duce contractures and progress to deformity.
In view of the unusual nature of the pathology,
this paper reports the case of a newborn with
AMC who received multidisciplinary treatment
and had an early and adequate outcome.

CASE PRESENTATION

Newborn male patient, from non-consanguin-
eous parents, product of a second pregnancy
with low obstetric risk, and with adequate pre-
natal care checkup appointments, who pre-
sented a lower limb deformity at birth. The
mother was 27 years old, had a high school
diploma, worked as a baker, was enrolled in a
health promotion entity through the contributo-
ry scheme, lived in a middle-income household
and had a history of ectopic pregnancy. She
did not have gestational diabetes, nor TORCH
infections (Table 1), and the ultrasound scans
were normal and showed no data suggesting
malformations.

Table 1. TORCH panel test results during pregnancy.

D AT —

HIV: human immunodeficiency virus; IgG: immunoglobulin
G; IgM: immunoglobulin M; HBsAg: Hepatitis B surface
antigen; TPPA: Treponema pallidum particle agglutination test.
Source: Own elaboration.

At 35.6 weeks of pregnancy, as calculated
by first trimester ultrasound measurement, the
mother had a rupture of membranes for less than
18 hours, so she received antibiotic prophylaxis
with ampicillin and labor was induced with oxyto-
cin. The patient was born vaginally with cephalic
presentation and difficult extraction that did not
require using assisted vaginal delivery; he was
transferred to the neonatal intensive care unit for
neonatal resuscitation with supplementary oxygen.

Physical examination at birth found gesta-
tional age of 36 weeks according to Ballard’s
test, weight of 2 670gr (suitable for gestational
age according to intergrowth), length of 49cm
and head circumference of 31cm. A hyperex-
tension deformity of the knees (passive flexion
of 20° in the left leg and 30° in the right leg)
was observed in the lower limbs, causing pain
on movement (Figure 1). Similarly, retractile left
testicle, adequate distal perfusion and symmetrical
peripheral pulses of good intensity were docu-
mented. Ortolani and Barlow maneuvers were
negative, and no midline injuries were evident.
The patient was hospitalized with initial clinical
suspicion of AMC; congenital knee dislocation
was considered as a differential diagnosis.
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Figure 1. Newhorn patient with hyperextended knees.
Source: Document obtained during the study.

During the hospital stay, a pelvis X-ray was  of the femoral diaphysis and no ossification of
taken, showing flattening and bilateral increase  the proximal femoral nuclei; the morphology of
in acetabular tilt angles with partial discovery the iliac wings was normal (Figure 2).

Figure 2. Pelvis x-ray in newborn with hyperextension of the knees.
Source: Document obtained during the study.
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Given these results, a neurological examina-
tion was performed, and normal findings were
observed. This suggested that this condition
could be caused by either of the two main types
of AMC: amyoplasia or distal arthrogryposis. (4)

The patient was discharged at five days
of life. Outpatient checkups included assess-
ment by the pediatric neurology service, which
requested auditory evoked potential test and
electromyography of the four lower limbs
that yielded normal results and reported no
complications or adverse events. Similarly, the
pediatric orthopedics service did a follow-up of
the case and performed a dynamic ultrasound
which ruled out congenital hip dislocation.

Physical therapy was indicated as the only
treatment. Activities at home consisted of
stretching each contracted joint in 2 repetitions
of 30 seconds after the bath, when the baby was
more relaxed or when the baby was being fed.
The baby's neck had to be stretched in bilateral
flexion and left rotation using toys or the parents’
faces to get his attention and make him turn his
head to the left; the patient evolved favorably.
These exercises were also reinforced by using
splints on the joints during naps and before the
child fell asleep at night. Moreover, parents could
also put the baby in supine position on their legs
and then switch to prone position or emphasize
the extension of the neck while sitting and leaning
forward at the edge of the parents’ knees. The
parents were also informed about the possibility
that their child could develop scoliosis due to
decreased asymmetric muscle strength, stressing
the importance of frequent spinal screening for
the same reason. (5)

At the time of writing this report, the patient
had achieved almost full recovery of the motion
of the arches in both hips and knees (Figure 3).
This leads to think that his rehabilitation was
easier because the somatopic arrangement
in the cerebral cortex is less affected due to

the isolated involvement of the lower limbs,
as opposed to the typical presentation in the
four limbs. The patient had a normal karyotype
report and no further molecular studies were
requested, nor was a muscle biopsy performed
since his general condition improved.

Figure 3. Favorable clinical outcome of a child with
hyperextension of the knees after management with physical
therapy at 5 months.

Source: Document obtained during the study.

DISCUSSION

AMC can be a manifestation of several neuro-
muscular diseases. (6) The main joints affected
by this condition are the feet, knees, hips, waist
and elbows, (7,8) and its etiology ranges from
monogenic diseases to environmental factors
that affect the mother or the fetus, including
infections, drugs, oligohydramnios, trauma and
structural abnormalities of the uterus. (9)
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Fetal movements are of greatimportance for
the development of the joints and periarticular
tissue since their absence can lead to fibrosis
and joint contractures. (10,11) Regarding the
latter aspect, it should be noted that the severity
of the contractures is mainly determined by the
moment in which they appear; thus, the most
severe and disabling contractures will occur
if movement decreases in the first months of
gestational age. (4)

Ultrasound monitoring during prenatal
assessment can be a useful tool; (9) although
its sensitivity for the detection of specific ab-
normalities requiring specialized care can range
from 8.3% to 74.4%, its positive predictive
value for major malformations is 90.4%. (12)
At this point, it is important to mention that
75% of AMC cases are not diagnosed before
birth because the ultrasonographic technique
requires observing fetal movements for a long
time and they are not evident until the 16™-18™

week of gestation. (2,13) Diagnostic tests should
examine the pulmonary and renal systems as
some conditions may overlap with AMC due to
sporadic, syndromic, neurogenic, myopathic,
and metabolic causes. (13)

As mentioned above, there are two types
of AMC, namely, amyoplasia, or distal arthro-
gryposis, which have 10 different types based
on the 2009 Bamshad classification; (2,14)
(Table 2) amyoplasia is the most common form
of AMC. Itis not associated usually with genetic
disorders, and is characterized by an atrophic
muscle tissue that is replaced by fatty and fibrous
tissue; in addition, it may involve all four limbs
in a symmetrical pattern and the shoulders are
generally rotated and adducted internally, the
lower limbs and hips are dislocated, the knees
are extended, and the feet are equinovarus (as
in the present case). It should be noted that the
case described here is atypical since it did not
involve all four limbs but only the lower limbs.

Table 2. Classification of distal multiple congenital arthrogryposis according to Bamshad.

Classification Clinical features
Distal arthrogryposis type 1 Camptodactyly and clubfoot TPM2 9p13.3
Distal arthrogryposis type 2A | Contractures of the fingers and toes, kypho- MYH3 175131
(Freeman-Sheldon syndrome) | sis, scoliosis, and whistling face. pis

Features similar to distal type 1 and type 2A
Distal arthrogryposis type 2B | with distal joint contractures in the limbs,

(Sheldon-Hall syndrome)

triangular face, downward slanting palpebral

fissures, small mouth and high-arched palate

Distal arthrogryposis type 3

(Gordon syndrome)

Distal arthrogryposis type 4

Distal arthrogryposis type 6

Contractures and severe scoliosis

: : Limitation of eye movement (ophthalmople-
Distal arthrogryposis type 5 gia), ptosis and strabismus

Sensorineural hearing loss

Short stature, cleft palate and palatoschisis PIEZO2 18p11.22-p11.21

Not

mapped

out

18p11.22-

PIEZO2 011.21
Not

mapped

out
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Table 2. Classification of distal multiple congenital arthrogryposis according to Bamshad. (continued)

Classification Clinical features
: : Trismus- pseudocamptodactyly, short stature
Distal arthrogryposis type 7 and|shortened paralyzed muscles MYH8 17p13.1
: : Autosomal dominant multiple pterygium
Distal arthrogryposis type 8 syndrome

Distal arthrogryposis type 9
or Beals syndrome

MYH3 17p13.1

Congenital contractural arachnodactyly, phe-
notypes similar to those of Marfan syndrome, | FBN2 5q23.2
but without cardiovascular abnormalities

Assigned
Distal arthrogryposis type 10 | Congenital plantar contractures tothe 29 |2931.3-g32.1
gene

Source: Own elaboration based on Bamshad et al. (

Patients with suspected AMC and corpus
callosum agenesis, lisencephaly, ventriculomeg-
aly, microcephaly or cerebellar vermis aplasia
require fetal MRI for the correct diagnosis of
brain disease. (9) Similarly, in order to guide
AMC classification, differential diagnosis and
give advice to the family, a complete physical
assessment should be performed at birth. It
must include neurological and affected joint
examination;identification of limb contractures
(most frequent finding in AMC patients and
found in 67% of cases diagnosed prenatally);
(15) electrophysiological studies; muscle and
nerve biopsy; and gene sequencing (3,7).

AMC is related to over 400 specific medical
conditions and over 350 genes are involved in
its development. (7) The majority (70-85%) of
patients present with associated neurological
alterations, which usually have a genetic origin
with autosomal recessive, autosomal dominant
or X-linked mechanisms of inheritance; howev-
er, there are a large number of cases that are
sporadic or idiopathic. (7,15) Thus, given the
wide variety of clinical presentations and the
considerable number of triggering mutations,
determining the primary cause of a specific
type of AMC is a challenge.

The therapeutic approach to AMC is based
on surgical reconstructions, orthopedic manage-

ment, and physical and rehabilitative therapies
for extended periods. (14) In this sense, itis
important to know that the long-term prognosis
of patients with this disease is favorable if there
is an adequate multidisciplinary treatment that
improves their quality of life. In this respect,
Polania-Rodriguez et al. (11) demonstrated
that patients who receive adequate treatment
have a normal level of intelligence and have a
more independent life in adulthood.

The literature only has three similar case
reports in which patients received care with a
multidisciplinary approach for their rehabilitation
and orthopedic treatment. (5,10,11) This led
to rethinking other differential diagnoses that
might be worth including to guide readers to
similar findings.

In this case, it is noteworthy that the deformi-
ties did not involve all four limbs and, therefore,
did not fully fit into any of the existing clas-
sifications. In addition, the patient presented
a favorable clinical course. Consequently, it is
important to consider that the patient’s condition
could also be explained by an isolated congenital
dislocation of the knee, or by an AMC-associated
dislocation. (16-18)

Likewise, the patient presented with some
clinical features compatible with the alternative
diagnosis of congenital knee dislocation, such
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as joint instability, reduction of dislocation
with snap or piston, muscle retraction (knee
quadriceps, hip adductors), restricted range
of motion (hip abduction) and presence of
skin folds or grooves, (18) which were more
noticeable after achieving complete improve-
ment (Figure 3).

Congenital dislocation of the knee is arare
condition (1 case per 100 000 live births) (17)
and is easily diagnosed in the first hours of
life. Usually, physical examination is sufficient
to observe the marked hyperextension of the
knee in contrast to the habitual position in
flexion, although a radiography can support
the diagnosis. At this point, itis worth clarifying
that knee involvement is common in AMC dis-
orders, ranging from soft tissue contractures
to subluxation and dislocation; specifically,
knee problems can be found in up to 38-90%
of amyoplasia cases. (19)

The treatment for AMC and congenital knee
dislocation is the same, and the recommen-
dations for physical therapy described above
should be maintained for 4-8 weeks; depending
on the case, a splint and even surgery may be
indicated if therapy fails. (16)

CONCLUSIONS

Antenatal suspicion, thorough physical exam-
ination and differential diagnosis are of vital
importance to achieve a satisfactory clinical
course in AMC patients; this allows providing
proper management, minimizing diagnostic
errors, avoiding unnecessary procedures, and
performing effective and timely treatment with
outstanding results. It should be noted that for
the optimal and accurate management of this
condition, specialties such as pediatrics, ortho-
pedics, physiatry, neurology and genetics should
be involved.
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