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Hand-foot-genital syndrome - analysis of two cases
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ABSTRACT

Hand-food-genital syndrome (HFGS) is a rare genetic
condition. This report describes the cases of two patients,
aged 33 and 15, presenting related somatic abnormali-
ties. HFGS stems from an autosomal anomaly linked to
the HOXA 13 gene. Therapeutic procedures are discussed
in order to identify the best treatment approach to the pa-
tients, as well as possible conditioning genetic anomalies.
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INTRODUCTION

Hand-foot-genital syndrome (HFGS) is an autosomal
dominant hereditary disorder characterized by distinct
skeletal anomalies involving the hands and the feet, asso-
ciated with abnormalities of the genitourinary tract of the
affected women. This anomaly was first described by Stern
et al. (1970), when the authors examined 13 individuals
from four generations in a single family. Varying degrees
of duplication of the genital tract have been observed, with
anatomic variations including a bicornuate uterus with a
single cervix, uterus didelphys with two hemi-uteri or the
presence of a septate vagina (Poznanski et al., 1970). The
cases presented in this report describe these anomalies
and showcase their wide clinical variation. Mortlock and
Innis identified a HOXA 13 gene mutation as the cause for
the disorder in a family diagnosed with HFGS (Mortlock &
Innis, 1997). The HOXA 13 mutation has been reported in
cases of HFGS and Guttmacher syndrome, two autosomal
dominant congenital skeletal and urogenital syndromes
(Frota Filho et al., 1999). Digit anomalies include short
thumbs, short metacarpals, and clinodactyly. Disorders
of the urinary tract include hypospadias, ectopic ureteric
orifices, vesicoureteral reflux, and ureteropelvic junction
obstruction.

CASE REPORTS

Case 1

T.A.K., 33, was referred to the Gynecology Endocrinolo-
gy Service for reporting absence of menstruation. The pa-
tient weighed 66.8Kg and her height was 1.58m.

Physical examination showed normal breast develop-
ment and normal axillary and pubic hair growth. Gyneco-
logical examination revealed she had normal vaginal lips
and a vestibule with an intact hymen. Rectal examination
found she did not have a uterus. Vaginometry was per-
formed introducing a cotton swab in the vaginal cavity,
showing a vaginal depth of about 8cm.

Segmental examination showed bilateral shortening of
the fourth metacarpal, verified after an X-Ray of the hands
and feet, a small hallux, short and pointed distal phalan-
ges, and clinodactyly (Figure 1). Pelvic ultrasound revealed
a short-sized, solid uterus of 14cm? with normal shape but
no uterine cavity. The right ovary measured 1.7cm and the
left ovary was missing. Ultrasound examination of the uri-
nary tract revealed a hypotrophic right kidney and a nor-
mal left kidney.

She had a normal karyotype 46, XX. FSH, LH, prolactin,
and TSH plasma levels were normal.

Case Report 2

V.R., 15, was referred to the Gynecology Endocrinol-
ogy Service reporting absence of menstruation and com-
plaining of cyclical pelvic pain. The patient weighed 46Kg
and her height was 1.51m. During examination she had
an episode of acute appendicitis and the ensuing surgery
revealed she had a malformed uterus and blood clots in
her abdominal cavity.

Physical examination showed normal breast develop-
ment and normal axillary and pubic hair growth (Figure 2).
She had a normal vulva and an intact hymen, but an oblit-
erated vaginal cavity prevented the insertion of a cotton
swab for purposes of vaginometry. Rectal examination un-
covered a medium-sized nodule in a high position deviated
to the right. The patient later underwent a laparoscopy,
which revealed a right-sided unicornuate uterus, left-sided
hypoplastic and rudimentary horn with left fallopian tube
agenesis, right-sided hematosalpinx, and normal ovaries.
The left-sided abnormal uterus horn was resected. In the
same procedure, the upper third of a normal vagina was
visualized, although it was obliterated by a transverse sep-
tum.

Excretory urography showed only the left kidney and
right renal agenesis. X-ray images demonstrated she had
no sacrum or coccyx, together with malformations on both
hands, agenesis of the first right metacarpal and hypopla-
sia of the first left metacarpal. Sex chromatin was positive.

The patient was later submitted to a McIndoe vagino-
plasty for neovagina, achieving satisfactory results and re-
storing normal sexual function.

DISCUSSION

A mutation causing alterations in the HOXA 13
gene function is believed to be the causal factor of
hand-foot-genital syndrome (HFGS), although the exact
origin of the condition is still unknown. The duplication
of the genital tract observed in this syndrome might
indicate direct influence of the HOXA 13 gene in the
growth and/or fusion of the Millerian ducts in human
beings (Mortlock & Innis, 1997).

The HOXA 13 gene is located in the short arm of chro-
mosome 7, between positions 15-14, also known as a
transcription factor or homeobox factor, which controls the
formation of several embryonic structures during embryo
development. As a result, 14 mutations were previously
described, 40% of which being point mutations and 60%
caused by polyalanine expansions (Debeer et al., 2002;
Innis et al., 2004). These mutations add extra alanines and
make them abnormally long and unstable.

Duplication of the genital tract was not seen in the
reported clinical cases. On the other hand, uterine hypo-
plasia/agenesis was observed with the aid of physical and
pelvic ultrasound examination, as suggested by primary
amenorrhea seen in the first case and a unicornuate uter-
us with an accessory left-sided rudimentary horn seen in
the second case. According to the literature, the associa-
tion between female genital duplication and malformations
of the hands and feet is strongly correlated with HFGS
and characterizes the complete spectrum of the condi-
tion (Poznanski et al., 1970). Skeletal abnormalities range
from small feet and short hallux to hand anomalies such as
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Case report

Figure 1. X-ray image of the hand and anomalies, patient T.A.K.: Bilateral shortening of fourth metacarpal.

Several anomalies were observed in the toes

Figure 2. Hand anomalies and somatic aspect, patient V.R.: Agenesis of the first right metacarpal

shortening of the metacarpals and clinodactyly of the fifth
fingers (Debeer et al., 2002).

Diagnostic confirmation of these cases requires chro-
mosomal and genetic tests to identify the mutation of the
HOXA13 gene (Goodman et al., 2000). Devriendt et al.
(1999), Becker et al. (2003), Innis et al. (2002), Utsch et
al. (2002), and Frisén et al. (2003) have described numer-
ous cases of this condition in members of single families
and isolated individuals. Imagawa et al. (2014) described
a novel HOXA 13 mutation in a patient with severe HFGS;
Wallis et al. (2016) described other de novo mutations in
HOXA13 and NRXN1 deletion in an atypical case of HFGS
with developmental delay.

Differential diagnosis includes the Holt-Oram syn-
drome, with common features such as hand anomalies,
but different signs such as the presence of cardiac ab-
normalities and absence of feet and genitalia anoma-
lies (Frota Filho et al., 1999; Allanson & Newbury-Ecob,
2003).

Another condition that should be included in the dif-
ferential diagnosis is Guttmacher syndrome, a condition
also caused by mutations of the HOXA 13 gene, in which
the coexistence of genital anomalies is observed, such as
hypospadias in boys (Gutmacher, 1993). However, typical
alterations of this condition include hand polydactyly and
no fingernail growth in the second pododactyl.
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CONCLUSION

The low prevalence of HFGS stresses the importance
of adequate clinical evaluation and the addition of imaging
and genetic tests in order to establish a firm diagnosis.

CONFLICTS OF INTEREST
The authors have no conflicts of interest to declare.

Corresponding Author

Mauri José Piazza

Tocogynecology Department Federal University of Parana
Curitiba PR, Brazil

ZIP: 80710-000

E-mail: mauripiazza@hotmail.com

REFERENCES

Allanson JE, Newbury-Ecob RA. Holt-Oram syndrome: is
there a "face"? Am J Med Genet A. 2003;118A:314-8.
PMID: 12687661 DOI: 10.1002/ajmg.a.10214

Becker K, Brock D, Ludwig M, Bidlingmaier F, Albers N,
Lentze MJ, Utsch B. Dominant vererbtes Hand-FuB-Gen-
ital-Syndrom: Malformationen der distalen Extremitdten
mit Fehlbildungen des Urogenitaltrakts. Monatsschr Kin-
derh. 2003;151:57-60. DOI: 10.1007/s00112-002-0634-5



Debeer P, Bacchelli C, Scambler P]J, De Smet L, Fryns
JP, Goodman SR. Severe digital abnormalities in a pa-
tient heterozygous for both a novel missense mutation
in HOXD13 and polyalanine tract expansion in HOXA13.
J Med Genet. 2002;39:852-6. PMID: 12414828 DOI:
10.1136/jmg.39.11.852

Devriendt K, Jaeken J, Matthijs G, Van Esch H, Debeer P,
Gewillig M, Fryns JP. Haploinsufficiency of the HOXA gene
cluster in a patient with hand-foot-genital syndrome,
velopharingeal insufficiency and persistent patent Duc-
tus botalli. Am J Hum Genet. 1999;65:249-51. PMID:
10364539 DOI: 10.1086/302452

Frisén L, Lagersted K, Tapper-Persson M, Kickum I, Nor-
denskjold A. A novel duplication in the HOXA 13 gene
in a family with atypical hand-foot-genital syndrome.
J Med Genet. 2003;40:e49. PMID: 12676922 DOI:
10.1136/jmg.40.4.e49

Frota Filho JD, Pereira W, Leiria TLL, Valenas M, Leaes PE,
Blacher C, Lucio E, Lucchese FA. A Sindrome de Holt-Oram
revisitada. Dois casos em uma mesma familia. Arq Bras
Cardiol. 1999;73:429-31.

Goodman FR, Bacchelli C, Brady AF, Brueton LA, Fryns JP,
Mortlock DP, Innis JW, Holmes LB, Donnenfeld AE, Feingold
M, Beemer FA, Hennekam RC, Scambler PJ. Novel HOXA13
mutations and the phenotypic spectrum of hand-foot-gen-
ital syndrome. Am J Hum Genet. 2000;67:197-202. PMID:
10839976 DOI: 10.1086/302961

Gutmacher AE. Autosomal dominant preaxial defi-
ciency, postaxial polydactily and hipospadias. Am ]
Med Genet. 1993;46:219-22. PMID: 8484413 DOI:
10.1002/ajmg.1320460223

Imagawa E, Kayserili H, Nishimura G, Nakashima M,
Tsurusaki Y, Saitsu H, Ikegawa S, Matsumoto N, Miyake
N. Severe manifestations of hand-foot-genital syndrome
associated with a novel HOXA13 mutation. Am ] Med
Genet A. 2014;164A:2398-402. PMID: 24934387 DOI:
10.1002/ajmg.a.36648

Hand-foot-genital syndrome - Piazza, MJ.

Innis JW, Goodman FR, Bacchelli C, Williams TM, Mortlock
DP, Sateesh P, Scambler PJ, McKinnon W, Guttmacher AE.
A HOXA 13 allele with a missense mutation in the homeo-
box and a dinucleotide deletion in the promoter under-
lies Guttmacher syndrome. Hum Mutat. 2002;19:573-4.
PMID: 11968094 DOI: 10.1002/humu.9036

Innis JW, Mortlock D, Chen Z, Ludwig M, Williams ME, Wil-
liams TM, Doyle CD, Shao Z, Glynn M, Mikulic D, Lehmann
K, Mundlos S, Utsch B. Polyalanine expansion in HOXA13:
three new affected families and the molecular consequenc-
es in a mouse model. Hum Mol Genet. 2004;13:2841-51.
PMID: 15385446 DOI: 10.1093/hmg/ddh306

Mortlock DP, Innis JW. Mutation of HOXA13 in
hand-foot-genital syndrome. Nat Genet. 1997;15:179-80.
PMID: 9020844 DOI: 10.1038/ng0297-179

Poznanski AK, Stern AM, Gall JC Jr. Radiographic findings
in the hand-foot-uterus syndrome (HFUS). Radiology.
1970;95:129-34. PMID: 5417032 DOI: 10.1148/95.1.129

Stern AM, Gall JC Jr, Perry BL, Stimson CW, Weitkamp LR,
Poznanski AK. The hand-foot-uterus syndrome: a new he-
reditary disorder characterized by hand and foot dysplasia,
dermatoglyphic abnormalities, and partial duplication of
the female genital tract. J Pediatr. 1970;77:109-16. PMID:
5450271 DOI: 10.1016/50022-3476(70)80052-X

Utsch B, Becker K, Brock D, Lentze MJ, Bidlingmaier F,
Ludwig M. A novel stable polyalanine [poly(A)] expan-
sion in the HOXA13 gene associated with hand-foot-gen-
ital syndrome: proper function of poly(A)-harbouring
transcription factors depends on a critical repeat length?
Hum Genet. 2002;110:488-94. PMID: 12073020 DOI:
10.1007/s00439-002-0712-8

Wallis M, Tsurusaki Y, Burgess T, Borzi P, Matsumoto N,
Miyake N, True D, Patel C. Dual genetic diagnoses: Atyp-
ical hand-foot-genital syndrome and developmental delay
due to de novo mutations in HOXA 13 and NRXN1. Am ]
Med Genet A. 2016;170:717-24. PMID: 26590955 DOI:
10.1002/ajmg.a.37478

JBRA Assist. Reprod. | v.22 | n°2 | Apr-May-Jun/ 2018



