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A B S T R A C T   

Hand-Foot-Genital Syndrome (HFGS) is a dominantly inherited condition and one of the rarest cases encountered 
in clinical practice. It might be presented with a wide variety of limb malformations and urogenital defects 
manifestations. In this report, a unique and novel case of HFGS accompanied with Embryonal Rhabdomyosar-
coma of the urinary bladder is described in a two-year-old male. The patient was admitted to the hospital in order 
to investigate a progressively enlarging mass in the lower abdomen. During hospitalization, oliguria was noted 
by resident physicians. However, hypospadias and dysmorphic abnormalities, demonstrated upon physical ex-
amination, were the cornerstone in the diagnosis of HFGS. An accurate visual examination of the abdomen 
showed dilated superficial veins, and abdominal rigidity appeared through palpation. Furthermore, the radio-
logic evaluation showed delayed ossification of carpal bones, and abdominal CT scan revealed a necrotic mass in 
the hypogastric region measuring 12 × 10 cm. A biopsy was performed through which the mass was confirmed as 
Embryonal Rhabdomyosarcoma of the urinary bladder. The kidney function follow-up showed normal results. 
Neoadjuvant chemotherapy was started to diminish the tumor size. However, the patient eventually passed away 
during the treatment phase. This report emphasizes the need for a high index of suspicion to establish early 
detection of Embryonal Rhabdomyosarcoma in each newborn diagnosed with Hand-Foot-Genital Syndrome 
(HFGS) to avoid potential fatal consequences.   

1. Introduction 

Hand–Foot–Genital Syndrome (HFGS) is a rare autosomal dominant 
condition caused by a mutation of the HOXA13 gene on chromosome 
7p15 [1]. 

The HOX genes are organized into four distinct clusters HOXA, 
HOXB, HOXC, and HOXD which are located in the 7p15.2, 17q21.32, 
12q13.13, and 2q31.1, respectively. These genes are transcription fac-
tors classified within a large family called Homeobox. The HOXA 13 
gene regulates the development of upper limb, lower limb, urinary tract, 
and reproductive system during the early stage of embryonic develop-
ment [2]. 

The structure of the HOXA 13 gene includes polyalanine tracts, and 
most of the mutations in the HOXA 13 gene affect one of poly (A) tract. 
These mutations make poly (A) tracts long and unstable by adding extra 
alanine leading to an altered protein. HFGS may be manifested with 

more severe symptoms and signs when the mutation results in an altered 
and functional HOXA13 protein [3]. 

The HFGS is described as congenital malformation affects genito-
urinary with variable skeletal anomalies, mainly affecting hands and 
feet, such as fusion of distal and middle phalanges of the toes, shortening 
of the fifth finger, thumbs, and middle phalanges. About half of affected 
individuals have urogenital anomalies, such as hypospadias of variable 
severity with or without gryposis penis in males. Otherwise, females 
may have incomplete Mullerian fusion or bicornuate uterus. Females 
may also have increased risks of spontaneous abortion, preterm de-
livery, or stillbirth [1]. Vesicoureteral reflux, recurrent urinary tract 
infections, and chronic pyelonephritis may also occur [4]. 

Herein; we investigate a life-threatening manifestation of HFGS in a 
patient with urine interruption due to compressive tumor in the urinary 
bladder called Embryonal Rhabdomyosarcoma, which accompanies 
with this syndrome for the first time. 
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2. Case presentation 

A 2-year-old Syrian boy presented to the hospital due to an observed 
mass in the lower abdomen. His parents were healthy with a fourth- 
degree of consanguinity, and their whole eight children were normal 
except our patient. The pregnancy period had unremarkable antenatal 
or perinatal history and ended via spontaneous vaginal delivery. 

A neonatal primary evaluation was performed after birth, and the 
absence of screaming delay, cyanosis, and inhalation was detected. The 
patient showed no need for respiratory support or incubation. His vac-
cine program was received completely. The psychomotor development 
was appropriate to his age in general. His tall was 85 cm, and his weight 
was 8 kg including the mass weight (less than his peers), with a walking 
onset at the age of 14 months. The patient’s medical and surgical history 
was unremarkable, and his family history was also negative. 

The swelling in the lower abdomen was observed 20 days before the 
attendance. Oliguria and constipation were noted by resident physicians 
in the emergency department. They managed by inserting a catheter in 
order to improve urinary excretion, without changing in its colour. 

The physical examination showed an acceptable general state with a 
mild pallor, forward slanted pavilion, edema in eyelids and scrotum, and 
non-impressive edema in the lower extremities. Dysmorphic features 
included distortion on the left wrist and the thumb of the right upper 
limb, with a limited extension of the thumb. Shortness of proximal 
phalanx of the thumb with deviation was also noted (Fig. 1). The uro-
genital abnormalities included hypospadias. 

The following results were obtained by measuring vital signs: Tem-
perature was 38 ◦C, respiratory rate was 34/min, pulse rate was 150/ 
min, and blood pressure was 105/56 mm Hg. The respiratory and car-
diac system functions were within normal. There was no hemorrhage or 

dehydration, neither vomiting nor diarrhea, and without any palpated 
visceral enormousness. 

The abdominal examination showed dilated superficial veins, and 
abdominal rigidity appeared through palpation. 

Laboratory tests demonstrated a negative urine test. The follow-up of 
the kidney and liver functions yielded normal results during 
hospitalization. 

Radiologic evaluation with an X-ray image of the upper limbs 
showed delayed ossification of the carpal bones (Capitate and Hamate) 
(Fig. 2). In addition, abdominal CT revealed a large necrotic mass in the 
hypogastric region measuring (10–12) cm pushed the bladder to the left 
(Fig. 2). The ultrasound showed a necrotic liquid cystoid mass 
measuring (12.5–9 - 8) cm with abundant bloody perfusion. A bilateral 
1st-grade dilation of the urinary tract was also seen. 

A biopsy from the mass was performed and sent to the pathology 
department, and one section measuring 4 μm in thickness was studied. 
Haematoxylin and eosin (H&E) stain showed proliferation of small 
rounded and large elongated tumor cells with scattered rhabdomyo-
blasts, with eosinophilic cytoplasmic processes containing cross stria-
tions in a loose myxoid or dense collagenous stroma (Fig. 3). 

The specimen was also stained with (MyoD1) which is more sensitive 
to Embryonal Rhabdomyosarcoma because it dyes the nuclei of the 
striated muscle cells and distinguishes them from other cells, and as a 
result, scattered tumor cells showed positivity for MyoD1 (Fig. 3). This 
result explained the cause of losing weight of the patient. 

The patient received only one course of neoadjuvant chemotherapy 
consisted of a combination of Vincristine 1 mg/m2 (Adults dosage is 1.5 
mg/m2) and Adriamycin 16 mg/m2 (Adults dosage is 25 mg/m2). 
However, he eventually passed away. 

Germinal tumors were suspected during diagnosis, therefore, alpha- 

Fig. 1. (A) Distortion on the thumb of the right upper (Arrow). (B) Distortion on the left wrist (Arrow).  
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fetoprotein (AFP) and human chorionic gonadotropin (HCG) levels were 
assayed and the results were normal. 

3. Discussion 

Hand–Foot–Genital Syndrome (HFGS) is a rare, autosomal dominant 
condition occurring due to mutation or deletion of the HOXA13 gene on 

the chromosome 7p15 [1]. 
The Hand-Foot-Uterus Syndrome (HFUS) was first described by Stern 

et al., in 1970 and later revised to the HFG syndrome after documen-
tation of extensive genitourinary abnormalities in addition to uterine 
abnormalities in affected females as well as the identification of several 
affected males with hypospadias who had the typical musculoskeletal 
and genitourinary findings of the disorder [5]. 

Fig. 2. (A) X-ray image reveals delayed ossification of the carpal bones (Arrow). (B) Axial CT image reveals a necrotic mass in the hypogastric region measuring 
(10–12) cm (Arrow). 

Fig. 3. (A) Haematoxylin and eosin (H&E) stain showed proliferation of small rounded and large elongated tumor cells. (B) MyoD1 stain.  
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The HFGS is characterized by congenital genitourinary anomalies 
and variable skeletal anomalies, mainly affecting hands and feet, such as 
short thumbs and halluces, shortening of the middle phalanges, and the 
fusion of middle and distal phalanges of the toes. 

About half of affected individuals have urogenital anomalies but 
have normal fertility. Males may have hypospadias or cryptorchidism, 
while females may have incomplete Mullerian fusion or bicornuate 
uterus. Females may have increased risks for spontaneous abortion, 
preterm delivery, or stillbirth [1]. 

In patients with HOXA13 mutations, skeletal anomalies are typically 
fully penetrant. However, these anomalies may be clinically subtle and 
only identifiable by imaging. The genitourinary abnormalities show 
variable penetrance and include hypospadias in males and incomplete 
Mullerian duct fusion in females, vesicoureteral reflux and ureteral- 
pelvic junction obstruction can be detected in both sexes [5]. 

Nevertheless, all patients with urogenital anomalies warrant careful 
examination for distal limb anomalies. Importantly, a family history 
positive for urogenital anomalies or recurrent pregnancy losses/preterm 
deliveries should prompt clinicians to carefully assess for distal limb 
anomalies and consider genetic testing which may lead to the identifi-
cation of HFGS.[5]. 

In comparison with Giedion & Prader (1976) who reported a family 
with three affected brothers and apparently unaffected parents, we had 
not recognized any affected individual in the family in our case [6]. 

Diagnosis is made typically by G-T-L banding 1 chromosome analysis 
which is not available in our hospital or at any hospital in our country as 
a result of the lack of resources in the health sector. 

In our case, the patient had additional malformation that had not 
been reported in HFGS previously: Embryonal Rhabdomyosarcoma 
tumor. 

We depend on the radiography study in the diagnosis of the syn-
drome and the pathology in the diagnosis of the tumor. 

Herein, we report the first case in Syria of the rare syndrome HFG 
with a rare associated tumor of Embryonal Rhabdomyosarcoma. So that, 
more studies are needed to reconsider about all malformations that may 
occur due to the HFGS, and we recommend doctors to do regular follow- 
ups with their patients in hospitals or local clinics regardless whether 
other risk factors exist or not. 
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