
Letter to the Editor

Inverted Duplication/Deletion of Chromosome 8p:
Mild Clinical Phenotype

To the Editor:

Abnormalities of chromosome 8p are well docu-
mented with a delineated clinical picture consisting of
developmental disabilities and birth defects [Barber et
al., 1994; Guo et al., 1995; Minelli et al., 1993; Mitchell
et al., 1994; Priest, 1995; Wu et al., 1996]. About 40
cases of inv dup 8p and more than 30 cases of del 8p
have been described [Devriendt et al., 1998; Guo et al.,
1995; Priest, 1995; Wu et al., 1996]. In many cases of
inv dup 8p, a simultaneous deletion of the telomeric
region 8p23.3-pter has been demonstrated [Barber et
al., 1994; Guo et al., 1995; Henderson et al., 1992;
Jensen et al., 1982; Minelli et al., 1993; Mitchell et al.,
1994]. The clinical phenotype of these cases of inv dup
del 8p consistently involves agenesis of the corpus cal-
losum (ACC), hypotonia, mental retardation, and dys-
morphic features. Less consistent findings include con-
genital heart defects, eye abnormalities such as colo-
boma of the iris and strabismus, and development of
contractures and scoliosis in severely retarded adults
[de Die-Smulders et al., 1995].

We report on an 18-month-old female who was evalu-
ated for mild motor delays and significant speech and
language delays. Facial dysmorphic features included
frontal bossing; bilateral epicanthal folds; depressed
nasal bridge; flared alae nasi; hypoplastic columella;
wide mouth with thin upper lip; prominent premaxilla;
and a narrow high palate (Fig.1). Ears were large and
posteriorly rotated. Distal phalanges of the first toes
were hypoplastic. There was mild generalized hypoto-
nia. She had a friendly and sociable personality. A
brain magnetic resonance imaging scan showed hypo-
plasia of the posterior body of the corpus callosum with
asymmetric enlargement of the posterior left ventricle
suggestive of partial agenesis of the corpus callosum.
She had no congenital heart defects, eye, or skeletal
abnormalities. High resolution chromosome analysis
was obtained from stimulated peripheral blood cul-
tures of both the patient and her parents. Twenty G-
banded metaphases were analyzed for both the pro-
band and her parents and 15 metaphases were exam-

ined for each fluorescence in situ hybridization (FISH)
study. Chromosome analysis revealed inv dup
(8)(p23.1p12) (Figs. 2A, 2B). FISH with chromosome 8
painting probe (Oncor) showed fluorescence staining
through the entire length of both chromosome 8 homo-
logues (Fig. 3A). The chromosome 8p telomere probe
(Oncor) detects locus D8S596 at 8p23-ter. The 8p telo-
mere probe, when used in combination with the chro-
mosome 8 ~-satellite probe (Oncor) showed signals in
the telomeric region only on the normal chromosome 8p
in the patient; it was absent in the abnormal 8p (Fig.
3B). Parental chromosomes were normal. Therefore,
the karyotype of the patient is designated as 46,XX,inv
dup del(8)(qter→p23.1::p23.1→p12:) de novo. The dis-
tal breakpoint involved in the rearrangement is 8p23.1,
and sequences distal to p23.1 are presumed to be de-
leted based on FISH analysis using the 8p telomere
probe. This patient has several of the reported features
of inv dup 8p including partial agenesis of the corpus
callosum and mild facial dysmorphisms; however, her
developmental delay is milder than the severe mental
retardation reported in patients with comparably sized
duplications [Guo et al., 1995]. Her speech delay is sig-
nificant.

The contribution of the deletion to the clinical phe-
notype of the rearrangement remains unclear. Deletion
of the 8p23.1-pter region in many patients is associated
with congenital heart defects, mental retardation, and
speech delay but not ACC, which is a feature of dup 8p
and trisomy 8p [Digilio et al., 1994; Wu et al., 1996;
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Fig. 1. Patient at age 18 months. Note the bilateral epicanthal folds,

depressed nasal bridge, and flared alae nasi.
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Zuffardi et al., 1994]. ACC may be partial or complete
and is known to be of heterogeneous etiology. Because
of the association with dup 8p and trisomy 8p, it has
been suggested that a presumptive malformation-
causing gene may lie in the 8p21-pter region [Digilio et
al., 1994]. Other studies have narrowed this region to
30 cm, between D8S137 and D8S35 [Zuffardi et al.,
1994]. Further research is required to establish the na-
ture of this putative gene and its role in brain devel-
opment through a dosage effect.

Clinical data and cytogenetics of five children and

two adults with inv dup 8p were reported by de Die-
Smulders et al. [1995]. They also compared the clinical
manifestations of their patients to previously reported
cases and suggested that the clinical picture in young
children is characterized by facial anomalies, hypoto-
nia, and severe developmental delay, whereas in older
patients the facial traits are less characteristic and
spastic paraplegia may develop. Although orthopedic
problems like contractures, joint deformation, and sco-
liosis have not been reported in children, they have
been reported in adults with this chromosome abnor-
mality, presumably as a result of neurological abnor-
mality.

Dhooge et al. [1994] reported direct transmission of a
tandem duplication of 8p in a woman to two of her
children who were mildly retarded. In three members
of a family with mild mental retardation reported by
Brooks et al. [1998] the region 8p22→8pter was tan-
demly duplicated because of a paternal Y;8 transloca-
tion. Engelen et al. [1995] reviewed direct and inverted
duplications and reported that patients with inverted
duplications 8p21.1→8p21.3 have profound mental re-
tardation, while those with 8p22→8p23.1 tandem du-
plication had borderline-to-mild mental retardation.
This patient seems to belie the suggestion that the dis-
tal deletion contributes to severity of mental retarda-
tion. Other factors such as a delay in diagnosis and lack

Fig. 3. A: Chromosome 8 painting probe hybridized to the normal and
inv dup del 8. B: Fluorescent signals at the centromere and telomere of
chromosomes 8. Note the absence of telomere signal on inv dup del (8)
chromosome.

Fig. 2. A: Pairs of chromosomes 8 from two cells with GTG banding.
The inv dup del 8 chromosome is the right member of each pair. B: Ideo-
gram of the normal and inv dup del 8.
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of early intervention may have contributed to severity
of delays in earlier reported cases. ACC may be a clini-
cal clue to abnormalities of chromosome 8p. Patients
with this rearrangement should also be studied for the
distal deletion so its role in the pathogenesis of the
rearrangement and its phenotype may be better under-
stood.

REFERENCES
Barber JCK, James RS, Patch C, Temple IK. 1994. Protelomeric sequences

are deleted in cases of short arm inverted duplication of chromosome 8.
Am J Med Genet 50:296–299.

Brooks SS, Genovese M, Gu H, Duncan CJ, Shanske A, Jenkins EC. 1998.
Normal adaptive function with learning disability in duplication 8p
including band p22. Am J Med Genet 78:114–117.

de Die-Smulders CEM, Engelen JJM, Schrander-Stumpel CTRM, Govaer-
rts LCP, de Vries B, Vles JSH, Wagemans A, Schijns-Fleuren S,
Gillessen-Kaesbach G, Fryn JP. 1995. Inversion duplication of the
short arm of chromosome 8: Clinical data on seven patients and review
of the literature. Am J Med Genet 59:369–374.

Devriendt K, Schoubroeck DV, Eyskens B, Gewillig M, Vandenberghe K,
Fryns JP. 1998. Prenatal diagnosis of a terminal short arm deletion of
chromosome 8 in a fetus with an atrioventricular septal defect. Prenat
Diagn 18:65–67.

Dhooge C, Van Roy N, Craen M, Speleman F. 1994. Direct transmission of
a tandem duplication in the short arm of chromosome 8. Clin Genet
45:36–39.

Digilio MC, Giannotti A, Floridia G, Uccellatore F, Mingarelli R, Danesino
C, Dallapiccola B, Zuffardi O. 1994. Trisomy-8 syndrome owing to isodi-
centric 8p chromosomes: Regional assignment of a presumptive gene
involved in corpus callosum development. J Med Genet 31:238–241.

Engelen JJM, de Die-Smulders CEM, Sijstermans JMJ, Meers LEC, Al-
brechts JCM, Hamers AJH. 1995. Familial partial trisomy 8p without
dysmorphic features and only mild mental retardation. J Med Genet
32:792–795.

Guo WJ, Callif-Daley F, Zapata MC, Miller ME. 1995. Clinical and cyto-
genetic findings in seven cases of inverted duplication of 8p with evi-
dence of a telomeric deletion using fluorescence in situ hybridization.
Am J Med Genet 58:230–236.

Henderson KG, Dill FJ, Wood S. 1992. Characterization of an inversion
duplication of the short arm of chromosome 8 by fluorescent in situ
hybridization. Am J Med Genet 44:615–618.

Jensen PK, Junien C, Despoisse S, Bernsen A, Thelle T, Friedrich U, de la
Chapelle A. 1982. Inverted tandem duplication of the short arm of
chromosome 8: A non-random de novo structural aberration in man.
Localization of the gene for glutathione reductase in subband 8p21.1.
Ann Genet 25:207–211.

Minelli A, Floridia G, Rossi E, Clementi M, Tenconi R, Camurri L, Ber-
nardi F, Hoeller H, Re CP, Maraschio P, Wood S, Zuffardi O, Danesino
C. 1993. D8S7 is consistently deleted in inverted duplications of the
short arm of chromosome 8 (inv dup 8p). Hum Genet:92:391–396.

Mitchell JJ, Vekemans M, Luscombe S, Hayden M, Weber B, Richter A,
Sparkes R, Kojis T, Watters G, Der Kaloustian VM. 1994. U-Type Ex-
change in a paracentric inversion as a possible mechanism of origin of
an inverted tandem duplication of chromosome 8. Am J Med Genet
49:384–387.

Priest JH. 1995. Duplication/deletion of chromosome 8p. Am J Med Genet
58:237.

Wu BL, Schneider GH, Sabatino DE, Bozovic LZ, Cao B, Korf BR. 1996.
Distal 8p deletion (8)(p23.1): An easily missed chromosome abnormal-
ity that may be associated with congenital heart defect and mental
retardation. Am J Med Genet 62:77–83.

Zuffardi O, Floridia G, Piantanida M, Minelli A, Rossi E, Dallavecchia C,
Wood S, Danesino C. 1994. 8p duplication region associated to agen-
esis/hypoplasia of corpus callosum. 1994 Chromosome 8 Workshop Ab-
stracts (Obtained from NCBI PubMed QUERY).

A. Yenamandra*
R. Perrone
Cell Genetics Laboratory/Department of Laboratories
North Shore University Hospital
Manhasset, New York

J. McLaughlin
L. Mehta
Division Human Genetics/Department of Pediatrics
North Shore University Hospital
Manhasset, New York

Letter to the Editor 93


