
Abstract. – Here, we present of a 35-year old
female diagnosed with an overlapping form of
non-syndromic brachydactyly types D and E
with phenotypic and radiological signs. There
was observed to be shortening in the right hand
metacarpal of 3rd and 4th fingers and left hand
metacarpal of 4th finger and left foot metatarsal
of 4th toe. There was also shortening of the distal
phalanx of the thumbs and thoracic kyphosis.
The syndromic form of brachydactyly type E is
firmly associated with pseudo-hypopthyroidism
as resistance to pthyroid hormone is the most
prominent feature. As the patient had normal
stature, normal laboratory parameters and no
psychomotor developmental delay, the case was
classified as isolated E type brachydactyly.
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Introduction

Brachydactyly (short digits) is a general term
describing extremity malformations characteri-
sed by bone dysostosis, with the meaning of dis-
proportional shortness in the fingers and toes
which develops due to smallness or absence of
metacarpals, metatarsals or phalanxes. Just as
brachydactyly may be an isolated malformation,
it may also be a part of a complex malformation
syndrome1. Isolated brachydactyly was first clas-
sified in 1951 by J Bell2 according to phenotypic
characteristic digit and bone involvement.

The case examined here in the light of relevant
literature is of a 35-year old female patient who
presented with complaints of back pain with iso-
lated brachydactyly which was classified as a
combination of D and E types.

Case Report
A 35-year old female patient presented with

complaints of back pain. In the first physical
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examination, it was determined that the patient,
who had kyphotic posture and brachydactyly in
the 3rd and 4th finger of the right hand, in the 4th
finger of the left hand and clinodactyly with
brachdactyly in the 4th toe of the left foot (Fig-
ures 1 and 2). It was learned that these deformi-
ties had been present since birth and a younger
sister had similar shortness of the fingers. There
was no known systemic disease. The menstrual
cycle was regular and there was no known his-
tory of osteoporosis. In the laboratory tests, the
results of full blood count, sedimentation,
parathormon (PTH), vitamin D, calcium, alka-
line phosphatase (ALP), thyroid function tests
(TFT) and urine tests were all within normal
limits. In the radiological examination, short-
ness of the metacarpal was seen in the 3rd and
4th fingers of the right hand and in the 4th finger
of the left hand (Figure 3). In addition, there
was bluntness and shortness in the distal pha-
lanx of the thumb on both hands. In the lateral
thoracolumbar radiograph, wedging in the tho-
racic vertebrae and increased kyphosis were de-
termined.

Discussion

Brachydactyly is a general term describing ex-
tremity malformations characterised by bone
dysostosis, with the meaning of disproportional
shortness in the fingers and toes which develops
due to smallness or absence of metacarpals, me-
tatarsals or phalanxes1. Previous studies have
shown that bone morphogenic (BMP) pathways
play a key role in the normal development of di-
gits and their joints and that these pathways are
associated directly or indirectly with the genes of
brachydactyly disease3. 

Just as brachydactyly may be an isolated mal-
formation, it may also be a part of a complex
malformation syndrome1. Brachydactyly was
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Figure 1. Shortness in the 3rd and 4th fingers of the right
hand, 4th finger of the left hand and widening in the distal
phalanx of both thumbs can be seen.

Figure 2. Clinodactyly with brachdactyly in the 4th toe of
the left foot can be seen.
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lanxes and ulnar deviation in the 2nd finger, type
D: shortness or widening in the distal phalanx of
the 1st digit of the hand or foot, type E: shortness
in one or more metacarpal or metatarsal1. 

The classification was modified by Temtamy
and McKusick4 in 1978. Brachydactyly, defined
genetically from genetic skeletal impairments,
has been included in the dysostosis group.

As the case presented here had shortness in
more than one metacarpal or metatarsal, the pa-
tient was classified as type E. In addition, type
D brachydactyly was seen in the bluntness of
the distal phalanx of the thumb and phenotypic
kyphotic posture was observed associated with
wedging in the thoracic vertebrae. There are
very few cases in literature of types D and E to-
gether. 

Brachydactyly may also be seen together with
other hand malformations such as syndactyly,
polydactyly, shortness and symphalangism. Gene
defects have been defined in the vast majority of
isolated and syndromic forms. The transfer in
isolated brachydactyly is autosomal dominant
with different expressivity and penetration1,5.

Currently, there are many forms of brachy-
dactyly which have been defined. Subtypes of
brachydactyly show high phenotypic variations.
Apart from types A3 and D, isolated forms of
brachydactyly are rare. Although variations are
shown in all individuals, hand involvement is the
dominant characteristic. However, apart from
hand involvement, short stature, shoulder dyspla-
sia, wedging in the vertebrae, radioulnar and hu-
meroulnar joint anomalies, Madelung deformity,
epiphyseal changes, toe anomalies and facial

first classified in 1951 by Bell2 according to phe-
notypic characteristics of digit and bone involve-
ment. 

According to this classification, type A, short-
ness in the middle phalanxes of the digits; type
B, absence of or shortness of the mid and distal
phalanxes of the digits together with deformity in
the thumbs and big toes; type C, shortness in the
mid and proximal phalanxes of the 2nd and 3rd

fingers, hypersegmentation in the proximal pha-
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Figure 3. Shortness in the metacarpals of the 3rd and 4th

fingers of the right hand and 4th finger of the left hand can
be seen in conventional radiography.



anomalies have been reported6,7. In the case pre-
sented here, a wide variability of brachydactyly
with hand and foot involvement and thoracic
wedging was found to contribute to the clinical
phenotype.

Type C brachydactyly is characterised by
shortness in the mid phalanxes of the index,
middle and little fingers. Shortness may be seen
in the first metacarpal in most phalanxes of the
index and middle fingers, which is known as hy-
perphalangy or hypersegmentation8,9. 

Type E brachydactyly is separated into isola-
ted and syndromic forms. The syndromic form
type E brachydactyly occurs in 70-78% of pseu-
dohypoparathyroid patients, and with type E bra-
chydactyly pseudohypoparathyroidism may be
seen to be part of a complex syndrome such as
short stature, mental retardation and hypertensi-
on. Resistance to parathyroid hormones more at
the thyroid and renal tubule level and associated
with that, the pseudohypoparathyroidism which
develops, is the most evident clinical characteris-
tic. While shortness is seen in all the bones of the
hand in some patients, in the majority, involve-
ment is more in the metacarpals and distal pha-
lanxes. As there was shortness in more than one
metacarpal and metatarsal, the current patient
was seen to be consistent with the type E classifi-
cation and the TFT and PTH levels were normal.
Moreover, short stature and mental retardation
were not considered9,10. Hypocalcemia and hy-
perphosphatemia may develop in these cases. As
a result of the laboratory and clinical evaluation
of the current patient, syndromic form brachy-
dactyly was not considered.  

In isolated type E brachydactyly, four heterozy-
gote mutation has been determined in the homebox
C13 gene (HOXD 13, 2q31.1). Phenotypically,
syndactyly in the 3rd and 4th fingers, synopoly-
dactyly in the 5th finger and long distal phalanxes
may be seen. The reason for HOXD13 mutation in
affected individuals is the many phenotypic variati-
ons. In most patients, there may be accompanying
shortness in the 3rd metacarpal and less frequently
in the 4th and 5th metacarpals. In the foot, shortness
primarily in the 4th metatarsal and sometimes in the
1st, 3rd and 5th metatarsals and widening in the hal-
lux may be seen. In the majority of patients, there
is normal stature and retarded psychomotor deve-
lopment is not seen8. 

There are very few cases in literature where
types D and E brachydactyly are seen in the sa-
me patient. As there is phenotypic overlap in ty-
pes D and E brachydactyly, a common etiology

is suggested. In a genetic study by KD Williams
et al10, a strong relationship was determined be-
ween chromosome 7p21-7p14 and types D and E
brachydactyly.

The current case constitutes an example of ty-
pical extremity involvement for type E isolated
form. In addition, widening in the distal phalanx
of the first finger in both hands demonstrated the
characteristic of type D brachydactyly. Therefo-
re, it was seen to be appropriate to evaluate the
patient as a combination of non-syndromic types
D and E. 

The diagnosis of brachydactyly is made clini-
cally, anthropometrically and radiologically. For
isolated forms a prenatal diagnosis is not neces-
sary, whereas there may be a need in syndromic
forms. If there is familial genetic mutation, ante-
natal diagnosis can be made in the 11th week
from chorionic villus samples and in the 14th

week from amniocentesis. There is no specific
approach or treatment choice for all forms of bra-
chydactyly. If brachydactyly affects the hand
functions or leads to cosmetic problems, plastic
surgery may be required. Physiotherapy and er-
gotherapy are useful in the improvement of hand
functions. Prognosis varies between different
forms with prognosis in syndromic forms asso-
ciated with the related anomalies1,4,5,9.

Conclusions

Brachydactyly is a bone dysostosis which
shows high phenotypic variability with isolated
and syndromic forms. Type E brachydactyly in
particular may show syndromic properties cha-
racterised by pseudohypothyroidism which deve-
lops associated with resistance to PTH and thy-
roid hormones. In addition, it may be seen in
combination with type D brachydactyly. 

It is hoped that the presentation of this case
with the rarely seen combination of non-syndro-
mic form of type D and E brachydactyly, will
contribute to literature. 
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