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newborns1-3 and it is the leading cause of rhegmatoge-
nous retinal detachment in childhood4.

Both autosomal dominant and recessive forms have
been described, all resulting from mutations in several
genes encoding collagens type II, IX and XI, which are

Abstract

The Stickler syndrome (SS) is a group of hereditary conditions affecting connective tissue, characterized by orofacial, ocu-
lar, skeletal and hearing disabilities. Current literature lacks a detailed prenatal phenotype. A 33-year-old, healthy woman
without relevant family history, presented on second trimester ultrasound a fetus with increased nuchal fold, macrophtal-
mia and micrognathia. The amniocenteses results (PCR to exclude trisomies and arrayCGH) were normal. Subsequent 
ultrasounds revealed craniofacial edema, micrognathia, flat midface and prominent eyeballs and lips. SS suspicion was 
raised. Postnatal examination revealed craniofacial dysmorphia, bilateral exophthalmos, retrognathism, glossoptosis and
posterior cleft palate with COL11A1 gene deletion, confirming type-2 SS.
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INTRODUCTION

S tickler syndrome (SS) is a group of hereditary he-
terogeneous conditions affecting connective tissue

with an estimated prevalence of 1 in 7.500 to 9.000

Resumo

A síndrome de Stickler (SS) é um grupo de doenças hereditárias que afeta o tecido conjuntivo e se caracteriza por anoma-
lias orofaciais, oculares, esqueléticas e auditivas. A literatura atual carece de um fenótipo pré-natal detalhado. Grávida de
33 anos, caucasiana, saudável, sem história familiar relevante. Na ecografia do segundo trimestre foi detetado no feto pre-
ga da nuca aumentada, macroftalmia e micrognatia. Os resultados do PCR para exclusão de trissomias e arrrayCGH 
decorrentes da amniocentese realizada foram normais. Nas ecografias subsequentes o feto apresentava edema craniofacial,
micrognatia, globos oculares e lábios proeminentes. A suspeita de SS foi levantada. No exame pós-natal foi evidente a pre-
sença de dismorfia craniofacial, exoftalmia bilateral, retrognatismo, glossoptose e fenda do palato. Uma deleção do gene
COL11A1, confirmou o SS tipo 2.
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an enzyme that crosslinks type II collagen has been des-
cribed in Type 8 SS14.

Current literature lacks a detailed prenatal pheno-
type of SS and so prenatal diagnosis is rare. Here we
describe the prenatal appearance and ultrasound re-
ports of a type 2 SS case without known familial histo-
ry.

CASE REPORT

A 33-year-old, healthy woman was referred to perform
the routine antenatal ultrasounds. Her husband had
severe myopia since an early age and the couple was
non-consanguineous. They have a healthy 6-year-old
son. No relevant familial history was reported.

The first screening ultrasound, at 11+5 weeks’ ges-
tation, was normal. The second trimester ultrasound,
performed at 22+5 weeks, revealed increased nuchal
fold (8.2 mm), micrognathia, macrophtalmia, facial
edema and bilateral mild hydronephrosis (6 mm), (Fi-
gure 1 and 2). The amniocenteses (with aneuploidy
screen and array comparative genomic hybridization
study) performed at 23+1 weeks’ gestation was nor-
mal. Fetal echocardiogram, at 25+2 weeks revealed no
abnormalities. A fetal cerebral Magnetic Resonance
Imaging performed at 24+5 weeks’ gestation only sho-
wed nuchal/craniofacial edema.

Subsequent ultrasounds, at 29+1 weeks and 34+5
weeks’ gestation, revealed persistent craniofacial ede-
ma, micrognathia, flat midface and prominent eyeballs
and lips (Figure 3, 4 and 5). Based on these facial alte-
rations SS suspicion was raised after a multidisciplina-
ry discussion.

The pregnancy was otherwise uneventful and at
40+6 weeks’ gestation a 3705 g boy was born by cesa-
rean section with an Apgar score of 9/10/9 at 1’, 5’ and
10’ minutes respectively. At 10 minutes of life, the new-
born started hypoxemia and was admitted to the Neo-
natal Intensive Care Unit. Postnatal examination re-
vealed axial hypotonia, craniofacial dysmorphia with
flat face and prominent forehead, bilateral exophthal-
mos, glossoptosis, retrognathism, wide rhomboid fon-
tanelles, low-set ears, and posterior cleft palate (Figu-
re 6 and 7). 3D cerebral computed tomography was
performed and revealed mandibular hypoplasia, large

expressed within the vitreous, skeleton, and inner ear1,5-7.
Based on its underlying genetic collagen defect, SS is
subdivided into several subtypes. The features most
commonly associated includes ocular abnormalities
(high myopia, retinal detachment, vitreous anomalies,
cataracts and/or glaucoma)5,6, sensorineural hearing
loss2,5,6,8, craniofacial dysmorphisms (flattened facial
profile known as midface hypoplasia, malar hypopla-
sia, flattened or broad nasal bridge, anteverted nares
and, in some cases, micro/retrognathia as part of a Pier-
re–Robin-sequence-associated cleft palate)3,5-8,9 and
skeletal manifestations (joint hypermobility, skeletal
dysplasia and progressive arthropathy)5,6,8. There are li-
mited genotype-phenotype correlation and SS shows
significant inter and intrafamilial phenotypic variabili-
ty3,6,7.

The diagnosis of SS is clinically based. At present, no
consensus minimal clinical diagnostic criteria exist3.
Pathogenic variants in one of six genes (COL2A1,
COL11A1, COL11A2, COL9A1, COL9A2, COL9A3) have
been associated with SS; because a few families with
features of SS are not linked to any of these six loci,
pathogenic variants in other genes may also cause the
disorder3.

Type 1 SS is the most common, accounting for 
approximately 80-90% of the cases1,6. It has autosomal
dominant transmission. and is caused by heterozygous
pathogenic variants in COL2A1 gene which encodes
type II procollagen1,6. A smaller proportion of the au-
tosomal dominant form is caused by heterozygous pa-
thogenic variants in COL11A1, COL11A2 and BMP4 ge-
nes. Type 2 SS and Type 3 SS (formerly known as Non-
-Ocular SS) are caused by heterozygous pathogenic va-
riants in COL11A1 (which encodes type XI pro-
collagen) and COL11A2 (which encodes type XI pro-
collagen), respectively10,11. Type 7 SS (the only non-col-
lagenous form) is caused by mutations in BMP4 gene1.
Autosomal recessive transmission has been described
in some families, with mutations in genes encoding
type IX collagen: COL9A1 -Type 4 SS12, COL9A2 - Type
5 SS13 and in COL9A3 -Type 6 SS4. Mutations in LOXL3,
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tachment and developmental abnormalities in vitreous
and other tissues containing cartilage. The diagnosis
remains difficult to confirm prenatally unless family
history and/or morphological examination of the 

sagittal suture, and large anterior fontanelle. The oph-
thalmologic examination showed marked choroiditis
of the retina and near-sightedness and he failed the uni-
versal neonatal hearing screening.

Genetic studies found a deletion of the COL11A1
gene, variant c.2952+1G>T confirming SS type 2. After
the diagnosis, it was recommended to the newborn’s
parents to perform carrier testing for the familial va-
riant, although it wasn’t performed yet, by their choi-
ce.

DISCUSSION/CONCLUSION

SS of a group of hereditary collagenopathies characte-
rized by increased risk of rhegmatogenous retinal de-

FIGURE 1 and 2. 2D- Ultrasound at 22+5 weeks’ gestation revea-
ling increased nuchal fold, micrognathia and prominent lips.

FIGURE 3, 4 and 5. 2D Ultrasound at 29+1 weeks’ gestation and
2D and 3D Ultrasound at 34+5 weeks’ gestation demonstrating
micrognathia, and prominent eyeballs and lips.



parents directs to a familial form. In this case the new-
born father presented some facial characteristics
(exophthalmos and prominent forehead) that in com-
bination with the history of severe myopia let the mul-

tidisciplinary team raise the suspicion of SS based on
ultrasound features (retrognathism, flat midface, pro-
minent eyeballs, and lips). In the newborn the diagno-
sis is often missed and diagnosed mostly as Pierre Ro-
bin sequence (PRS). Approximately half of all indivi-
duals with PRS have an underlying syndrome, of which
SS is the most common3,15. The PRS, which includes
micrognathia, glossoptosis, upper airway obstruction
and frequently cleft palate, is observed in approxima-
tely 30% of SS cases4,7,15. In SS cases that result from col-
lagen II mutation, facial features can become less pro-
minent in adulthood, whereas those with collagen XI
mutations, like the one present, these alterations usual-
ly persist but can become milder4,7. Cleft palate is des-
cribed in approximately 45% of Type-1 SS and 28% of
Type-2 SS patients14. In this case, the newborn had a
posterior cleft palate that was missed during prenatal
ultrasound screening. Prenatal detection rates of isola-
ted cleft palate are low and remain challenging. In the
retrospective study of Offerdal et al.16 based on 49.314
deliveries, none of the 24 clefts palate not associated
with a cleft lip had been prenatally diagnosed. Of the-
se, 42% were strictly isolated, while 58% were asso-
ciated with other abnormalities: chromosomal (17%),
syndromic (38%) or morphological (4%)16. PRS is re-
latively rare, but the mortality rate has been reported
to be as high as 30%17. The most concerning features
are micrognathia and glossoptosis because the combi-
nation of these two can obstruct the airway causing res-
piratory distress and poor oral feeding. In this case, at
10 minutes of life, the newborn developed respiratory
difficulties and needed to be admitted in the Neonatal
Intensive Care Unit and showed some feeding difficul-
ties on the first days of life. Thus, prenatal suspicion of
PRS could be important to the neonatology team that
will assist birth for a possible airway emergency.

Mutations in COL11A1 gene have been associated
with autosomal dominant disorders such as Type-2 SS,
Marshall Syndrome, and Fibrochondrogenesis 1 a re-
cessive skeletal dysplasia18. A clinical overlap is com-
monly observed between Marshall Syndrome and SS
cases. It is unclear whether they are distinct entities or
different clinical manifestations of a single syndrome.
Even expecting a more severe phenotype in a patient 
affected by Marshall syndrome, striking ocular hyper-
telorism and ectodermal abnormalities, when facial
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FIGURE 6 and 7. Postnatal facial abnormalities typical in Stickler
syndrome: craniofacial dysmorphia with flat face and prominent
forehead, bilateral exophthalmos, retrognathism, wide rhomboid
fontanelles, low-set ears (frontal and lateral view).



characteristics are not very evident the diagnosis can be
difficult to define18,19.

The pathognomonic hallmark of SS is the congeni-
tal abnormality of vitreous embryogenesis (the only ex-
ception being type-3 SS). In fact, SS is frequently diag-
nosed by ophthalmologists due to the high rate of ocu-
lar complications. Affected individuals are at signifi-
cantly increased risk for retinal detachment and
blindness. Early diagnosis is critical to improving visual
outcomes in these patients. Risk of retinal detachment
in individuals with type-2 SS has been less studied than
in those with type-1 SS but has been reported to be 
approximately 40%8. At birth, newborn ocular evalua-
tion showed near-sightedness. Nowadays, at age of 3 he
has severe myopia and was recently submitted to cata-
ract surgery.

Hearing loss is a common feature of SS. A meta-ana-
lysis including 313 patients in 46 studies, revealed that
63% of patients with type-1 SS had hearing loss, com-
pared with 82.5% in type-2 SS, and in this last group,
hearing loss was more severe2,5. At birth, the newborn
failed the universal neonatal hearing screening and no-
wadays the patient auditory evoked potentials and the
auditory steady-state response suggest mild to mode-
rate hearing loss.

The diagnosis of SS is based on clinical features but
there are no validated consensus nor diagnostic crite-
ria to define it3, which turns difficult the diagnoses un-
less a high level of suspicion exists.

This case illustrates that prenatal ultrasound findings
may provide precious clues for early recognition of SS.
Without known familial history, prenatal diagnosis is
very difficult, but early recognition of this rare entity
would be useful for counselling these parents allowing
them to make informed choices regarding further ma-
nagement of their affected children. Additionally, it
would also prove essential to prepare neonatal team 
assistance at time of birth and optimize the surveillan-
ce of these patients.

REFERENCES
1. Soh, Z.; Richards, A.J.; McNinch, A.; Alexander, P.; Martin,

H.; Snead, M.P. Dominant Stickler Syndrome. Genes 2022, 13,

1089. https://doi.org/10.3390/genes13061089.

2. Acke, F.R.; Dhooge, I.J.; Malfait, F.; De Leenheer, E.M. Hearing

impairment in Stickler syndrome: A systematic review. Orphanet J.

Rare Dis. 2012, 7:84. doi: 10.1186/1750-1172-7-84.

3. Robin, N.H.; Moran, R.T.; Ala-Kokko, L. Stickler Syndrome.

In GeneReviews(®); University of Washington: Washington, DC,

USA, 2021.

4. Snead, M.; Martin, H.; Bale, P.; Shenker, N.; Baguley, D.; Ale-

xander, P.; et al. Therapeutic and diagnostic advances in Stickler

syndrome. Ther. Adv. Rare Disease 2020, 1, 2633004020978661.

doi: 10.1177/2633004020978661.

5. Boothe M.; Morris R.; Robin N. Stickler Syndrome: A Review

of Clinical Manifestations and the Genetics Evaluation. J. Pers. Med.

2020, 10, 105. doi:10.3390/jpm10030105.

6. Snead, M.P.; Yates, J.R. Clinical and Molecular genetics of

Stickler syndrome. J. Med. Genet. 1999, 36(5):353-9.

7. Rose, P.S.; Levy, H.P.; Liberfarb, R.M.; Davis, J.; Szymko-Ben-

nett, Y.; Rubin, B.I.; et al. Stickler syndrome: clinical characteristics

and diagnostic criteria. Am J Med Genet A 2005; 138A:199-207.

doi: 10.1002/ajmg.a.30955.

8. Poulson, A.V.; Hooymans, J.M.; Richards, A.J.; Bearcroft, P.;

Murthy, R.; Baguley, D.M.; et al. Clinical features of type 2 Stickler

syndrome. J. Med. Genet. 2004, 41, e107. doi: 10.1136/jmg.2004.

018382

9. Hughes,W.; Houchin, P. Clinical features of hereditary pro-

gressive arthro-ophthalmopathyu (Stickler Syndrome): A survey. Ge-

net. Med. 2001,3(3):192-6. doi: 10.1097/00125817-200105000-

00008.

10. Annunen, S.; Korkko, J.; Czarny, M.; Warman, M.L.; Brun-

ner, H.G.; Kaariainen, H.; et al. Splicing mutations of 54-bp exons

in the COL11A1 gene cause Marshall syndrome, but other muta-

tions cause overlapping Marshall/Stickler phenotypes. Am. J. Hum.

Genet. 1999, 65(4):974-83. doi: 10.1086/302585.

11. Sirko-Osadsa, D.A.; Murray, M.A.; Scott, J.A.; Lavery, M.A.;

Warman, M.L.; Robin, N.H. Stickler syndrome without eye invol-

vement is caused by mutations in COL11A2, the gene encoding the

alpha2(XI) chain of type XI collagen. J. Pediatr. 1998, 132(2):368-

71. doi: 10.1016/s0022-3476(98)70466-4.

12. Van Camp, G.; Snoeckx, R.L.; Hilgert, N.; Van den Ende, J.;

Fukuoka, H.; Wagatsuma, M.; et al. A new autosomal recessive form

of Stickler syndrome is caused by a mutation in the COL9A1 gene.

Am J Hum Genet. 2006;79(3):449-57. doi: 10.1086/506478.

13. Baker, S.; Booth, C.; Fillman, C.; Shapiro, M.; Blair, M.P.; Hy-

land, J.C.; et al. A loss of function mutation in the COL9A2 gene cau-

ses autosomal recessive Stickler syndrome. Am J Med Genet A.

2011;155A(7):1668-72. doi: 10.1002/ajmg.a.34071.

14. Nixon, T.R.W.; Richards, A.J.; Martin, H.; Alexander, P.;

Snead, M.P. Autosomal Recessive Stickler Syndrome. Genes 2022,

13(7):1135. doi: 10.3390/genes13071135.

15. Evans, A.K.; Rahbar, R.; Rogers, G.F.; Mulliken, J.B.; Volk,

M.S. Robin sequence: a retrospective review of 115 patients. Int J Pe-

diatr Otorhinolaryngol 2006; 70 973-980. doi: 10.1016/j.ij-

porl.2005.10.016

16. Offerdal, K.; Jebens, N.; Syvertsen, T.; Blaas, H.G.; Johansen,

O.J.; Eik-Nes, S.H. Prenatal ultrasound detection of facial clefts: a

prospective study of 49,314 deliveries in a nonselected population

Prenatal suspicion of Stickler Syndrome without known familial history: a possibility? – Case report

50 Acta Obstet Ginecol Port 2024;18(1):46-51



in Norway. Ultrasound Obstet Gynecol 2008; 31, 639-646

17. Kaufman, M.G.; Cassady, C.I.; Hyman, C.H.; Lee, W.; Wat-

cha, M.F.; Hippard, H.K.; et al. Prenatal Identification of Pierre Ro-

bin Sequence: A Review of Literature and Look towards the Future.

Fetal Diagn Ther. 2016;39(2):81-9. doi: 10.1159/000380948

18. Brizola, E.; Gnoli, M.; Tremosini, M.; Nucci, P.; Bargiacchi,

S.; La Barbera, A.; et al. Variable clinical expression of Stickler Syn-

drome: A case report of a novel COL11A1 mutation. Mol Genet Ge-

nomic Med. 2020 Sep;8(9): e1353. doi: 10.1002/mgg3.1353.

19. Khalifa, O.; Imtiaz, F.; Ramzan, K.; Allam, R.; Hemidan, A.A.;

Faqeih, E.; et al. Marshall syndrome: further evidence of a distinct

phenotypic entity and report of new findings. Am J Med Genet A.

2014 Oct;164A(10):2601-6. doi: 10.1002/ajmg.a.36681.

AUTHORS’  CONTRIBUTIONS
AC Borges: Substantial contributions to the conception or design of

the work; to the acquisition, and interpretation of data for the work;

manuscript writing; Final approval of the version to be published.

C Marques: contributions to the acquisition, and interpretation

of data for the work; Review of the manuscript; Final approval of the

version to be published.

N Teixeira: contributions to the acquisition, and interpretation

of data for the work; Review of the manuscript; Final approval of the

version to be published.

A Gonçalves-Rocha: contributions to the interpretation of data

for the work; Review of the manuscript; final approval of the ma-

nuscript.

A Cadilhe: contributions to the interpretation of data for the

work; Review of the manuscript; final approval of the manuscript.

STATEMENT OF ETHICS
Ethics approval: This study was performed in line with the princi-

ples of the Declaration of Helsinki. Approval was granted by the lo-

cal Ethics Committee, approval number [6_2023].

CONSENT
Written informed consent was obtained from the mother of the pa-

tient. The authors affirm that was provided informed consent for

publication of the case and accompanying images.

CONFLICT OF INTERESTS
The authors have no conflicts of interest to declare.

FUNDING SOURCES
None.

CORRESPONDENCE TO:
Ana Catarina Borges

E-mail: anacatarinasborges@gmail.com

https://orcid.org/0000-0002-2642-6494

RECEIVED: 30/08/2023
ACCEPTED: 12/01/2024

Ana Catarina Borges et al.

Acta Obstet Ginecol Port 2024;18(1):46-51 51


