
Submit Manuscript | http://medcraveonline.com

Abbreviations: SD, skeletal dysplasias; TD, thanatophoric 
dysplasia; LSD, lethal skeletal dysplasia.

Introduction 

This case study describes the management of a prenatally 
diagnosed lethal skeletal dysplasia, the perinatal care rendered, in 
conjunction with a review of literature.

Case report
A 39 year old Gravida 5 Para 3013 presented to our sonogram unit 

as a late registrant at 27 weeks 0d for fetal anatomic survey. Obstetrical 
history was significant for advanced maternal age, multiparity and 
consanguinity. The previous pregnancies were uncomplicated normal 
spontaneous vaginal deliveries. Fetal anatomy survey at this time 
denoted marked polyhydramnios, macrocephaly (head measurements 
>97%), bell shaped chest, frontal bossing, all long bones markedly 
shortened (severe micromelia), fingers and toes broad and shortened 
(Figures 1–5). Patient was seen by our geneticist, amniocentesis 
was offered, of which the patient declined. NIPT was accepted, 
performed, and was noted to within normal limits with limited utility. 
Fetal echocardiogram was completed at 32 weeks gestation and found 
to be a normal study. Based on the findings on anatomy sonogram, 
the patient and her spouse were counselled extensively on the likely 
lethality of the condition via multiple interdisciplinary meetings; 
these conferences were replete- consisting of Maternal Fetal Medicine 
Specialists, a Clinical Geneticist, NICU, and religious counseling. The 
decision made by the patient was to continue to carry the fetus to term.

Subsequent interval growth scans were performed at 34 and 37 
weeks. The atypical and exaggerated cranial biometric measurements 
(Table 1) seen on follow-up sonograms precluded safe delivery 
vaginally. A multidisciplinary team meeting was held again to discuss 
mode of delivery with the patient- electing for operative delivery 

@37+ weeks due to the massive cranial size. Patient was scheduled 
to undergo a primary cesarean section via vertical skin incision and 
classical uterine incision in order to allow the greatest exposure and 
manipulation during operative delivery. 

On the day of scheduled primary cesarean section patient was 
consented and taken to the OR. A 2930g female neonate was 
delivered and given an APGAR score of 8 at one minute, and 9 at 5 
minutes. Phenotypic features seen (Figures 6 &7) were significant for 
micromelia, shortened phalanges, prominent skin folds, dysmorphic 
facies, low-set ears, a small barrel chest, and frontal bossing. 
Respiratory distress with subcostal retractions was noted shortly after 
delivery, necessitating the usage of CPAP. The neonate was eventually 
upgraded to invasive ventilation due to increasing respiratory distress 
refractory to increases in oxygen and pressure. A chest radiograph 
demonstrated short ribs and neonatal RDS findings in the bilateral 
lungs (Figure 8). Ultrasound performed was remarkable for marked 
shortening of bilateral humerus, ulna, radius, and femur. The 
femurs also were bowed with flared metaphyses. Brain ultrasound 
demonstrated no abnormalities. Based on overall findings on 
ultrasound, radiographs, and phenotypic characteristics postpartum, 
the diagnosis of Thanotophoric Dysplasia was confirmed. An FGFR3 
mutation and chromosome analysis was sent out, which revealed 
46, XX normal female karyotype and negative for achondroplasia 
mutation. On day 8 the NICU team was called to neonate’s bedside 
by nursing staff due to persistent bradycardia and desaturation. 
DNR was refused by the parents despite failing respiratory efforts. 
Resuscitation following NALS algorithm care was done prior to 
expiration of the neonate secondary to respiratory failure. The patient 
and her husband requested that autopsy not be performed. Patient’s 
immediate postpartum course was uncomplicated. She presented for 
a post-operative assessment 1 week postpartum where clinical exam 
was found to be normal and incision was clean, dry, and intact. Patient 
did not present for her scheduled postpartum visit at 6 weeks. 
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Abstract

Skeletal dysplasias (SD) or osteochondrodysplasias encompass a heterogenous group of 
bone and cartilage disorders with over 450 subtypes of the condition classified prenatally. 
The most common subtype is osteogenesis imperfecta (16%) followed by thanatophoric 
dysplasia (14%) and achondrogenesis; these three comprise the majority of lethal skeletal 
dysplasias. Advances in imaging and antenatal testing have improved our ability to diagnose 
skeletal dysplasias prenatally. Lethal skeletal dysplasias, such as Thanatophoric dysplasia 
(TD), are often diagnosed in the first trimester due to the dramatic effects on chondrocyte 
development. Traditional management of expectant mothers with a fetus affected by a lethal 
skeletal dysplasia (LSD) is recommended termination. However, the management in the 
continuation of these pregnancies requires a multidisciplinary approach, which includes 
extensive counseling during the antepartum period in order to educate the parents as to 
possible outcomes, maternal complications, and mode of delivery. We present a case which 
highlights the pertinent issues for caregivers to consider when presented with a prenatally 
diagnosed lethal skeletal dysplasia in conjunction with parents desire for pregnancy 
continuation.
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Figure 1 Femur Length.

Figure 2 Bell Shaped Chest.

Figure 3 Shortened long bones.
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Figure 4 Macrocephaly, Polyhydramnios, Frontal bossing.

Figure 5 Fingers broad and shortened.

Table 1 Fetal anatomical measurements. BPD was consistently greater than the 97%, FL was less than the 3rd %

Fetal Ultrasound Measurements

Clinical EDD 27W0d 34W0d 37W0d

BPD 85.1 107.2 Unable to measure

HC 296 361.6 Off scale, Unable to measure

AC 240.7 299.5 329.9

FL 24.3 24.4 29.3

FL/HC 8.2 6.7 8

HC/AC 1.23 1.21 1.11

FL/BPD 28.6 22.8 27.7

FL/AC 10.1 8.1 8.9

EFW (g) 779 1582 2202
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Figure 6 Phenotypic features.

Figure 7 Phenotypic features were significant for micromelia, shortened 
phalanges, prominent skin folds, dysmorphic facies, low-set ears, a small barrel 
chest, and frontal bossing.

Figure 8 Short ribs and neonatal RDS findings in bilateral lungs.

Discussion
Skeletal dysplasias (SD) or osteochondrodysplasias encompass 

a heterogenous group of bone and cartilage disorders with over 450 

subtypes of the condition classified prenatally.1 Although skeletal 
dysplasias have a birth incidence of about 1/5000,2 the individual 
subtypes of the condition are rare.3 While sporadic cases due to de 
novo mutations outnumber familial cases, it is notable that the minority 
of cases with family history have been diagnosed earlier, perhaps 
due to greater vigilance during ultrasonographic examinations. On 
a molecular level, skeletal dysplasia affects ossification, remodeling 
patterns, and size of the skeleton. This anomalous process leads to low 
bone mineral density, bowing of long bones, and multiple fractures 
in utero, in lethal SDs. Besides the orthopedic complications, fetuses 
with skeletal dysplasias also present with dysfunctions involving the 
auditory, visual, cardiac, renal, respiratory and endocrine system. 
Some associated prenatal findings include polyhydramnios, polycystic 
kidney disease and cardiac anomalies.4 The most common cause of 
death is respiratory failure secondary to pulmonary hypoplasia or 
unstable thoracic cage.5–10 

Thanatophoric dysplasia (TD), despite being the second most 
common type of skeletal dysplasia, is the most common lethal 
skeletal dysplasia, with a prevalence of 0.24-0.69/10,000 births.11 
The clinical manifestations, time of presentation, disability and 
lethality of these disorders varies greatly. TD, which manifests due 
to mutations involving fibroblast growth factor 3 (FGFR3) can be 
inherited in an autosomal dominant, or de novo fashion-- the latter 
being most common, which is congruent with our case11. In the 
antenatal stages, ultrasound findings, amniocentesis and genetic 
testing allow for diagnosis and prognostication. Radiographs in the 
neonatal stages also allow for confirmation of diagnosis.12 Generally, 
suspicion for skeletal dysplasia on perinatal ultrasound is raised due 
to a femur length of less than 2SD below the length for gestational 
age.11 Lethal skeletal dysplasia (LSD) is predicated by a femur length 
of less than 3SD below average, severe micromelia, a thoracic chest 
circumference that below the 5th percentile for gestational age, and 
poor bone mineralization.11 

Recently, polyhydramnios along with femur length to abdominal 
circumference ratio of <0.16 was established to be effective in 
identifying lethal dysplasias.7 Other highly sensitive and specific 
sonographic indices associated with lethal SDs are small chest with 
decreased rib length, <0.6 chest to abdominal circumference ratio, 
gestational age <5th percentile on 3D ultrasound, and low bone 
echogenicity suggesting absent or hypoplastic bones and bowing5. If 
family history is significant for skeletal dysplasias, early and more 
frequent serial prenatal workup should be started by week 14.6 Cell 
culture lines can detect specific mutations which can then aid in 
prenatal diagnosis using DNA samples obtained by chorionic villus 
sampling. Various genes affected in lethal SDs have been discovered 
using exon sequencing, linkage analysis, positional cloning, copy 
number variation and homozygosity mapping.8,9 Together, these 
molecular analyses can guide genetic counselling especially in 
patients with positive family history. Other modalities of diagnosis 
suggested including MRI with 3D reconstruction and cordocentesis.5

Conclusion
Traditional management of expectant mothers with a fetus affected 

by a lethal skeletal dysplasia is recommended termination.13 Lethal 
skeletal dysplasias can often be detected in the earlier stages of 
pregnancy and end in termination of a non-viable fetus. Recognition 
of findings on ultrasound and knowledge of their prognostic value is 
crucial for counselling patients on genetic testing options and on making 
an informed decision about proceeding with the pregnancy. This case 
is unique in that it represents a case where a lethal skeletal dysplasia 
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was brought to term and delivered due to the decision of patient and 
her spouse. In cases such as these, continuous assessment to verify 
viability, monitoring for maternal respiratory compromise ( due to 
massive polyhydramnios) and performing a cesarean delivery at a 
stage that affords a lessened likelihood of operative complications are 
of paramount importance.13 A straightforward discussion concerning 
expectations for a child born with a lethal skeletal dysplasia must be 
initiated early on and in a setting with multiple specialties in order 
to allow for an adequate and comprehensive informed decision-
making process. Careful consideration of explanations of the disorder, 
initiation of plans for the neonate , as care transfers from one specialty 
to another, and any possible risk factors for future pregnancies must be 
held with the patient-- in preferred language, and in terms the patient 
can comprehend. It is incumbent on providers to be knowledgeable in 
the nuances of care for patients so affected by this clinical conundrum. 
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