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Case Report: Opitz C Syndrome with a Rare
Chromosomal Abnormality
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ABSTRACT Opitz Trigonocephaly C syndrome (OTCS) or Opitz C Syndrome or C syndrome is a congenital
malformation syndrome characterized by trigonocephaly, mental retardation and several other dysmorphic features.
Commonly reported chromosomal abnormalities associated with trigonocephaly include 3q-, 7p-, 9p-, 11q-, and
trisomy 13q.  The present case report describes a patient with derivative 7, due to an unbalanced translocation
t(7;13)(p22;q21), with a clinical phenotype of OTCS. To the best of researchers’ knowledge, this is the second
published case report on Opitz Trigonocephaly C syndrome with similar chromosomal abnormality from India.
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INTRODUCTION

Individuals with trigonocephaly, (a striking
feature in Opitz Trigonocephaly C syndrome)
have a keel-shaped forehead with wide bipari-
etal diameter, resulting in a triangular shape of
the head. It results from premature closure of
the metopic sutures and usually occurs sporad-
ically. Trigonocephaly can be syndromic or
non-syndromic.

Opitz Trigonocephaly C syndrome (OTCS)
(OMIM  C SYNDROME #211750) McKusick
(1998), is a congenital  malformation syndrome
characterized by trigonocephaly, mental retar-
dation, hypotonia, variable cardiac defects, re-
dundant skin, and dysmorphic facial features,
including upslanted palpebral fissures, epican-
thal folds, depressed nasal bridge, and low-set,
posteriorly rotated ears (Chinen et al. 2006).

Opitz et al. (1969) had first described a broth-
er and sister with a multiple malformation syn-
drome including trigonocephaly. Since then,
around 60 cases of OTCS with similar pheno-
types have been described. Commonly reported
chromosomal abnormalities in trigonocephaly
include 3q-, 7p-, 9p-, 11q-, trisomy 13q and du-

plication of chromosome 20q11.2. (de Grouchy
et al. 1984; Borgaonkar et al. 1997; Avila et al.
2013).

In this case report, researchers present a case
of OTCS with an unbalanced translocation be-
tween chromosome 7 and 13, resulting in partial
trisomy of chromosome 13q and no apparent
loss of genetic material in chromosome 7.

CASE REPORT

A 5 month old male child (proband) born of
an Indian couple from West Bengal was referred
to Kokilaben Hospital for congenital heart de-
fect and was re-referred to us post operation for
craniofacial dysmorphic features. He was a sec-
ond baby, born at full term by caesarian section
in view of previous LSCS to non-consanguine-
ous parents. Chief complaints of parents were
that the child had feeding problems, breathing
difficulties and poor developmental milestones.
At 3 months of age, on evaluation for murmur,
child was diagnosed to have acyanotic congen-
ital heart disease. Presence of dysmorphic fea-
tures and trigonocephaly prompted an MRI brain
at 3 months of age at Kolkata. MRI showed trig-
onocephaly and compression of both frontal
lobes.

Clinically the child was stable, had polydac-
tyly, craniosynostsosis. dysmorphic facial fea-
tures, trigonocephaly, posterior rotated low-set
ears, upslanting palpebral fissures and frontal
bossing (Fig 1). Head circumference was 40cm.
ECHO showed a large doubly committed ven-
tricular septal defect with bidirectional shunting
(mainly left to right shunt on oxygen). Mild Tri-
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cuspid regurgitation was seen. There was se-
vere coarctation of aorta with total arch gradient
of 20mmHg. The biventricular function appeared
to be normal.

Ultrasound abdomen showed normal viscer-
al ascitis. Visualized portion of the pancreas was
normal in size, shape and echotexture. No calci-
fication / duct dilatation was evident. No focal
mass lesion was seen. No peri pancreatic collec-
tion was seen.

Spleen was normal in size, contour and echo-
texture. No focal abnormality was seen in the
splenic parenchyma. Splenic vein was not dilat-
ed. Both kidneys were normal in size, shape and
echotexture. No calculus or hydronephrosis was

seen.  Cortico – medullary differentiation was
intact and cortical thickness is within normal limit
on either side.  Right kidney measured 5.1 x 1.9
cm and left kidney measured 4.3 x 2.4 cm.

Cytogenetic Analysis

Chromosome analysis, carried out on Trypsin
treated Giemsa  banded (GTG) slides,  revealed a
karyotype 46,XY,der(7)t(7;13)(p22;q21) (Fig. 2)
in proband essentially resulting in partial trisomy
for chromosome 13q and no apparent loss of
genetic material in chromosome 7. His parents
and sibling were also investigated for chromo-
some abnormalities and to check the carrier sta-

Fig. 1. Photograph of face and limbs of the proband showing trigonocephaly and polydactyly reveal-
ing 7 digits in hand and 6 digits in feet

Fig. 2. G-banded Karyotype of the proband showing derivative 7showing t(7;13)(p22;q21) resulting in
partial trisomy 13q
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tus in parents and for presence of same or differ-
ent chromosome abnormalities in the brother,
who was a suspected case of autism. On analy-
sis, father and brother were found to have an
apparently normal male karyotype. Abnormality
in the patient was apparently inherited from the
mother whose karyotype 46,XX,t(7;13)(p22;q21)
(Fig. 3) revealed that she was a balanced carrier
of the derivative chromosome, essentially mak-
ing the proband’s final karyotype to be
46,XY,der(7)t(7;13)(p22;q21)mat  (Fig. 2).

No monosomy for chromosome 13, 18, 21, X
and Y was observed when aneuploidy FISH was
performed to rule out Trisomy 13 /18 as a rapid
screening procedure. This could be due to the
fact the probes for chromosome 13 and 18 were
LSI and centromere specific and were localized
outside the aberration region.

DISCUSSION

Opitz  Trigonocephaly C syndrome is a rare
genetic disorder. Less than 60 cases have been
reported from all over the world mostly as single
case reports (Travan et al. 2011). There are still
fewer reports from India, this one probably be-
ing the second one after the published case re-
port on free Partial Trisomy 13 by Phadke et al.
(2004).

Opitz Trigonocephaly C syndrome, first de-
scribed by Opitz in 1969, is characterized by trig-
onocephaly, palpebral fissures, short neck, typ-
ical facial appearance, low set ears, central ner-
vous system and visceral anomalies. Presence
of normal chromosomes in most patients, unaf-
fected parents with multi affected offsprings, the
equal sex ratio of affected individuals, and con-

sanguineous matings support the autosomal
recessive inheritance (Rabah et al. 2008). The
possibility of dominant inheritance or germline
mosaicism is suggested by sporadic presence
in many patients, with the recurrence risk being
estimated at 10% (Sargent et al. 1985; Opitz et al.
2006). These findings suggest the genetically
heterogeneous inheritance of the OTCS.

The clinical features present in proband were
polydactyly, dysmorphic facial features, trigo-
nocephaly, posterior rotated low-set ears, up-
slanting palpebral fissures and frontal bossing.
These findings are typical to clinical features of
OTCS. Cardiac defects present in most of the
OTCS cases were also present in this case. The
present child had unbalanced reciprocal trans-
location t(7;13)(p22; q21) resulting in partial tri-
somy 13q and no apparent loss of genetic mate-
rial in chromosome 7.

Interphase FISH analysis had not revealed
trisomy for chromosome 13 as the LSI 13 probe
region lied outside the trisomic region.

 Data from previously reported case study
by Phadke et al. (2004) had reported a child with
free partial trisomy for chromosome 13q (dup
13q22) and clinical findings similar to our case
except for the absence of cardiac defects but
unilateral renal agenesis in their proband where
as our patient had co-arctation of aorta and no
renal anomalies. The full spectrum of features of
OTCS has been reported by Antley et al. (1981).
The features in the proband reported here fit
closely with those described previously (Sar-
gent et al. 1985).

Cases similar to phenotypes of OTCS has
also been reported in association with several
chromosomal anomalies, including del(3q) and
del(7p) (De Grouchy and Turleau 1984); del(13q)
(Cohen and MacLean 2000); del(11q) or Jacobs-
en syndrome (Lewanda et al. 1995; Pivnick et al.
1996; Leegte et al. 1999), and del (9p) syndrome
(Christ et al. 1999).

Chinen et al. (2006) described a patient with
a severe Opitz Trigonocephaly C Syndrome phe-
notype and balanced reciprocal translocation
t(3;18)(q13.13;q12.1). They reported tirgnoceph-
aly, up slant palpebral fissures, macrocephaly,
hypotelorism, high-arched palate, thick and ir-
regular alveolar ridges and hypotonia.

This study is probably the second report of
partial trisomy 13, resulting in derivative chro-
mosome 7, formed due to translocation between
chromosome 7 and 13. This derivative chromo-

Fig. 3. Partial G-banded karyotype of the mother
showing balanced reciprocal translocation
46,XX,t(7;13)(p22;q21)
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some has been inherited from mother who is a
carrier for the balanced translocation for chro-
mosome 7p and 13q.

First one, being a case report from Turkey,
published by Percin et al. (2000).  In this paper,
author had presented a case report of 6 year old
girl with trigonocephaly, high forehead, large and
low-set ears, a hemangioma on the middle of the
forehead. The patient was observed to have a 2/
6 systolic murmur in the mesocardiac and aortic
loci upon auscultation. Neurological examina-
tion revealed severe mental retardation and that
her deep tendon reflexes were hypoactive.

Cytogenetically, her karyotype has break-
points different from the ones reported in the
present report. Her Karyotype being 46,XX, der
(7) t (7;13) (p22; q31). As obvious, region in-
volved in trisomy is much smaller in comparison
to the one reported in the present proband. Like
the present case, she has also inherited this chro-
mosome from her mother.

Sargent et al. (1985) presented 12 cases of
trigonocephaly of which 6 were associated with
other malformations and 6 with isolated skull
anomaly. Survival is poor in presence of com-
plex trigonocehaly. Parents cannot be advised
early death in anticipation as there are cases
which have been reported to survive even till
adulthood.

In the present case report  proband had mild
phenotype with developmental delay, acynotic
CHD and normal visceral situs. But as, surgical
closure of VSD has been performed on this child
and he was symptomatically better. His parents
were also contemplating surgery for his cranio-
facial anamoly.

As a preventive measure genetic counsel-
ing has been offered to the parents and prenatal
diagnosis by karyotyping in subsequent preg-
nancies has been advised to prevent birth of
affected babies in future.

CONCLUSION

In conclusion, detection of wide varieties of
chromosomal abnormalities, reported in cases
observed from all over the world implies that
Opitz Trigonocephaly C Syndrome is a multifac-
torial genetic disorder and that multiple genes
are involved in manifestation of these clinical
phenotypes and studying them using newer
techniques like array CGH or next gene sequenc-
ing will help reveal the complex mechanism of

genes involved behind these genetically heter-
ogeneous disorders.

REFERENCES

Antley R, Hwang D, Theopold W, Gorlin R, Steeper T,
Pitt D, Danks D, McPherson E, Bartels H, Wiede-
mann H, Opitz J 1981. Further delineation of the C
(Trigonocephaly) syndrome. Am J Med Genet, 9:
147–163.

Avila M, Kirchhoff M, Marle N, Hove HD, Chouchane
M, Thauvin-Robinet  C, Masurel A, Mosca-Boidron
AL, Callier  P, Mugneret  F, Kjaergaard  S, Faivre  L
2013. Delineation of a new chromosome 20q11.2
duplication syndrome including  the ASXL1  gene. Am
J Med Genet, 161A(7): 1594-1598.

Azimi C, Kennedy S, Chitayat D, Chakraborty P, Clar-
ke Joe T, Forrest C, Teebil A 2003. Clinical and
Genetic aspects of trigonocephaly: A study of 25
cases. Am J Med Genet, 117A: 127-135.

Borgaonkar D 1997. Chromosomal Variation in Man.
A Catalog of Chromosomal Variants and Anoma-
lies. 8th Edition. New York: Wiley-Liss.

Chinen Y, Kaname T, Yanagi K, Saito N, Naritomi K,
Ohta T. 2006. Opitz trigonocephaly C syndrome in
a boy with a de novo balanced reciprocal transloca-
tion t(3;18)(q13.13;q12.1). Am J Med Genet Part
A, 140:1655–1657.

Christ LA, Crowe CA, Micale MA, Conroy JM, Schwartz
S 1999. Chromosome breakage hotspots and delin-
eation of the critical region for the 9p-deletion
syndrome. Am J Hum Genet, 65:1387–1395.

Cohen MM Jr, MacLean RE 2000. Craniosynostosis:
Diagnosis, Evaluation, and Management. 2nd Edi-
tion. New York: Oxford University Press.

DeGrouchy J, Turleau C 1984. Clinical Atlas of Human
Chromosomes. 2nd Edition. New York: John Wiley
and Sons.

Leegte B, Kerstjens-Frederikse WS, Deelstra K, Begeer
JH, Van Essen AJ 1999. 11q-syndrome: Three cases
and a review of the literature. Genet Couns, 10:
305–313.

Lewanda AF, Morsey S, Reid CS, Jabs EW 1995. Two
craniosynostotic patients with 11q deletions, and
review (Trigonocephaly) syndrome. Am J Med Gen-
et, 2000: 311-315.

McGaughran J, Aftimos S, Oei P 2000. Trisomy of
3pter in a patient with apparent C (trigonoceph-
aly) syndrome. Am J Med Genet, 94 : 311-315.

McKusick VA 1998. Mendelian Inheritance in Man: A
Catalog of Human Genes and Genetic Disorders.
12nd Edition. Baltimore, MD: Johns Hopkins Uni-
versity Press.

Opitz JM, Johnson RC, Mc Creadie SR, Smith DW
1969. The  C  syndrome  of  multiple  congenital
anomalies. In: D Bergsma  (Eds.): Birth Defects, Orig-
inal Article Series. Volume  2. New York: The Na-
tional Foundation, pp. 161-166. 

Opitz JM, Putnam AR, Comstock JM, Chin S, Byrne
JL, Kennedy A, Frikke MJ, Bernard C, Albrecht S,
Der Kaloustian V, Szakacs JG 2006. Mortality and
pathological findings in C (Opitz trigonocephaly)
syndrome. Fetal Pediatr Pathol, 25: 211-231.



TRANSLOCATED PARTIAL TRISOMY 13 IN  OPITZ C SYNDROME 71

Phadke SR, Patil SJ 2004. Partial trisomy 13 with fea-
tures similar to ‘C’ Syndrome. Indian Pediatrics,
41: 614–617.

Percin E, Selma S,  Ilginruhi H,  ,Torelergur A, , Duzcan
F, Sezin I 2000. A case of partial trisomy 13 find-
ings with 46,XX,der(7)t(7;13)(p22;q31)mat kary-
otype. Turk J Med Sci, 30: 377-380.

Pivnick EK, Velagaleti GVN, Wilroy RS, Smith ME,
Rose SR, Tipton RE, Tharapel AT 1996. Jacobsen
syndrome: Report of a patient with severe eye
anomalies, growth hormone deficiency, and hy-
pothyroidism associated with deletion 11 (q23q25)
and review of 52 cases. J Med Genet, 33: 772–778.

Rabah M Shawky, Doaa I Sadik 2008. C Syndrome in an
Egyptian infant with dilated brain ventricles and
heterotopia. Egypt J Med Hum Genet, 9(2): 257-
262.

Sargent C, Burn J, Baraitser M, Pembrey ME 1985.
Trigonocephaly and the Opitz C syndrome. J Med
Genet, 22(1): 39-45.

Travan L, Pecile V, Fertz R, Fabretto A, Brovedani P,
Demarini S Opitz J 2011. Opitz trigonocephaly syn-
drome presenting with sudden unexplained death in
the operating room: A case report. J Med Case Re-
ports, 5(222): 1-3.




