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 Introduction 
 Brachymetatarsia, or hypoplastic metatarsal, is a rare 
condition characterized by an abnormally short meta-
tarsal due to premature closure of the growth plate. 
According to the authors consulted, existing epidemio-
logical data on the pathology are variable and its inci-
dence is low, ranging between 0.02% and 0.05% ( Jones, 
Pinegard, & Rincker, 2015 ;  Urano & Kobayashi, 1978 ). 
Most cases of brachymetatarsia published in the litera-
ture correspond to cases of idiopathic congenital pri-
mary causes  , although congenital cases associated with 
various diseases or syndromes have also been reported 
( Kim, Lee, Yoo, Kanq, & Suh, 2003 ). To a lesser extent, 
cases of brachymetatarsia, derived from trauma, tu-
mors, infections, or iatrogenic conditions, have been 
reported ( Kashuk, Hanft, Schabler, & Kopelman, 1991 ; 
 Steedman & Peterson, 1992 ;  Shim & Park, 2006 ). 
Existing studies coincide in highlighting a greater prev-
alence in females, although with a very varied relation-
ship ( Giannini, Faldini, Pagkrati, Miscione, & Luciani, 
2010 ;  Lee, Yang, Chung, Moon, & Jung, 2009 ;  Trujillo 
Pérez, Reina Bueno, Lafuente, & Munuera Martínez, 
2007 ). Regarding the prevalence of bilaterality, there are 
also signifi cant discrepancies, ranging between 36% 
and 72% ( Barbier, Neretin, Journeau, & Popkov, 2015 ; 
 Urano & Kobayashi, 1978 ). The fourth metatarsal was 
in all series the most affected (see  Figures 1 and 2 ), fol-
lowed by the fi rst metatarsal. 

   The specifi c trigger that causes premature closure of 
the growth plate is unknown, although, currently, the 
most supported etiology appears to be related to the 
presence of genetic markers ( Kawashima, Yamada, 
Ueda, & Harii, 1994 ). This hypothesis is supported by 
the fact that embryonic separation of the membrane be-
tween the second and third toes takes place last and that 
the fourth and the fi fth metatarsals are also the last to 
begin development during the fetal stage. In general, de-
formity begins during the embryonic period and contin-
ues during development of the individual, causing the 
growth of the metatarsal to slow down during its entire 
morphogenesis. The pathology is often detected several 
years after birth and usually becomes evident from 
childhood until the age of fourteen, when the growth 
plate of metatarsal closes defi nitively   ( Hinrichsen et al., 
1994 ). Incomplete syndactyly has been often associated 
with brachymetatarsia. The fact that the membrane be-
tween the second and third toes is usually the last to 
appear during fetal development, and the fourth and 
fi fth metatarsals are the last to begin development, sug-
gests that the mechanisms producing the two anomalies 
could be related ( Munuera Martínez, Lafuente Sotillos, 
Domínguez Maldonado, Salcini Macías, & Martínez 
Camuña, 2004 ). 

 Clinical symptoms of brachymetatarsia may be var-
ied and are conditioned by factors such as age, sex, and 
number of metatarsals affected in addition to whether 
there is a bilateral presentation. The common denomi-
nator of the deformity is that it turns out to be aestheti-
cally unacceptable for most subjects who suffer from 
this. During puberty, and especially during adolescence, 
it is common for this to cause a distorted body image 
that at times may have a psychological impact. Adults 
often consult for pain (transfer metatarsalgia), skin ir-
ritation of the toe above the corresponding commissure 
with shoe wear, or diffi culty walking ( Barbier et al., 
2015 ;  Giannini et al., 2010 ). 

 Management of the pathology may be conservative 
or surgical. The latter has been more commonly used 

  Brachymetatarsia is a malformation characterized by an 
abnormal reduction in the length of 1 or more metatarsal 
bones. It occurs because of early closure of the growth 
plate of the affected metatarsal. Generally, it is caused by 
a congenital disorder and it usually occurs bilaterally. With 
a greater prevalence in females, it most often affects the 
fourth metatarsal, followed by the fi rst metatarsal. Surgical 
treatments proposed include using external mini-fi xators 
or bone grafts in a single step to lengthen the metatarsal. 
In this review, 62 scientifi c articles about brachymetatarsia 
were analyzed with key demographic and epidemiological 
aspects of this pathology. The prevalence of bilateral bra-
chymetatarsia was 47%, and the female to male ratio was 
10.53:1. Both these fi ndings appear to contradict the usual 
data reported for brachymetatarsia. A better understand-
ing of this disorder will enable an appropriate therapeutic 
approach according to the psychological and social profi le 
of affected individuals.  
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and consists of recovering the metatarsal parabola with 
the purpose of achieving an aesthetically acceptable 
foot while relieving metatarsalgia by transfer, as appro-
priate. The most commonly used surgical techniques 
were elongation with interposition of bone graft and se-
quential lengthening by means of callotasis using exter-
nal fi xators ( Jones et al., 2015 ). 

 Authors increasingly highlight the importance of in-
dividually evaluating the emotional and psychological 
tolerance of patients for the different therapeutic op-
tions. Although brachymetatarsia is a rare clinical con-
dition, this may affect the individual not only from a 
functional point of view but also from a psychological 
and social point of view. A personalized study of the in-
dividual from a general perspective may allow selecting 
the most suitable therapeutic option and the most ap-
propriate surgical alternative according to available evi-
dence and the subject’s characteristics ( Jones et al., 
2015 ). 

 The present study is a critical review of the published 
data to record and evaluate the demographic data and 
incidence of brachymetatarsia to compare these data 
with often reported values. We believe that a descriptive 
analysis of the demographic, etiological, and morpho-
functional aspects related to the pathology may allow 
identifying key aspects when planning correct treat-
ment management according to the demographic pat-
tern of the individuals affected. 

   Search Strategies 
 The literature related to brachymetatarsia was identi-
fi ed using three common databases: PubMed, CINAHL, 
and Scopus, as well as other health science database. A 
search of the published biomedical data was performed 
using “brachymetatarsia” as the key word. The inclu-
sion criteria were studies in any language reporting on 
patients treated conservatively or surgically. The exclu-
sion criteria were studies that described only cases of 
brachymetatarsia derived from disease processes or 
syndromes, those that described only the surgical tech-
niques, or those that did not report on the surgical pro-
cedures performed on the patients. This search yielded 
62 results. The selected studies were published from 
April 1979 to July 2016, and they all had most of the fol-
lowing variables: gender, age, laterality, affected meta-
tarsal, etiology, reason for consultation, and treatment 
applied.   

 Brachymetatarsia Research 
Findings 
 The studies included in this review were generally poor 
in quality. Only two were comparative studies ( Choi, 
Chung, Baek, Cho, & Chung, 1999 ;  Lee et al., 2009 ), and 
the rest were case series or case reports ( see the 
Appendix ). From all the articles selected ( N   =  62), a total 
of 407 patients (690 feet) affected with brachymetatarsia 
were identifi ed; of these, most of the cases were of con-
genital or idiopathic etiology. The average age of pa-
tients was 20.52 years, with a range between 9 and 

  FIGURE 1.  Unilateral brachymetatarsia of the fourth metatarsal 
in a 28-year-old woman  . 

  FIGURE 2.  Dorsoplanter radiograph of the patient’s left foot. An 
abnormally short fourth metatarsal can be observed. 
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53 years. The data collated regarding sex revealed a 
higher prevalence in females, with an average female to 
male ratio of 10.53:1. Regarding laterality, unilateral 
presentation was slightly more common. Of all the feet 
analyzed, in more than one third of the cases, the fourth 
metatarsal was the one affected, followed by the fi rst 
metatarsal. When more than one metatarsal in the same 
foot was affected, the most common combination was 
the fi rst and fourth metatarsals. Regarding the reason 
for consultation, almost half of the individuals consulted 
for cosmetic problems, followed closely by those who 
consulted for pain or diffi culty walking. Of the treat-
ments administered, surgery was by far the most com-
monly used. More than 95% of the cases were treated by 
means of single-stage lengthening with bone graft or cal-
lus distraction with external distracters (see  Table 1 ).    

 Discussion 
 The data regarding some of the variables analyzed were 
not available in all the articles reviewed. However, the 
data collected and subsequent analysis allowed to com-
pile in-depth epidemiological and demographic aspects 
of major interest about the pathology. 

 Regarding the number of cases, it was observed that 
the oldest articles based their results on just one case. 
However, from the late 1990s, some authors began to 
publish case series that analyzed a higher number of pa-
tients, with an average of more than 10 patients per ar-
ticle, which allowed to compile a larger amount of data. 

 Regarding the etiology of the deformity, most cases 
corresponded to brachymetatarsia of congenital or idi-
opathic etiology. There were few cases of the pathology 
that were derived from syndromes or diseases, trauma, 
iatrogenic conditions, or infections. 

 Most individuals who consulted for the problem did 
so during adolescence or youth and always over the age 
of 9 years (no case of surgery in children under this age 
was collated). This could be explained by the fact that 
the growth plate of metatarsals closes defi nitively 
around the age of 14 years and also it is during adoles-
cence when the existence of deformity often causes 
body image disorders. This is likely largely due to the 
psychological and emotional component entailed by the 
pathology and which is especially marked during ado-
lescence. This does not mean that this is not visible at 
earlier ages, but in most cases, it is unusual that up until 
adolescence the pathology leads to the need to consult 
because of aesthetic or functional problems or both. 

 The data recorded according to the metatarsal af-
fected concur with the information provided in this re-
gard by different authors. All the studies of case series 
revealed that the fourth metatarsal was by far the most 
affected with 77.18% of the cases recorded, followed by 
the fi rst metatarsal. However, the involvement of more 
than one metatarsal was rare and the most common 
combination was the fi rst and fourth metatarsals. 

 The most interesting part of our review was the con-
tradictory data between the results of our review and the 
results reported in the literature regarding the preva-
lence of bilaterality and male to female ratio. Regarding 
laterality, most authors estimated the prevalence of bi-
laterality above 70%, well above the bilaterality obtained 
in this review and more in line with recent reviews ( Jones 
et al., 2015 ). Regarding the prevalence of the pathology 
according to sex, it was observed that although the pa-
thology was considerably more prevalent in women, the 
estimated male to female ratio shown by the results of 
this review is approximately half of that reported by 
most studies ( Urano & Kobayashi, 1978 ). Although, in 
principle, it is worth considering the possibility that the 
pathology could be related to genetic markers linked to 
sex, it cannot be ruled out that this high prevalence may 
be due, in part, to the fact that the deformity is com-
monly associated with a high component of abnormality 
of body image and the social rejection far removed from 
the standards of beauty established that may have led 
women to consult more frequently than men. 

 Regarding the treatment used, surgery was by far the 
most common option. Specifically, single-stage 

 TABLE 1.      DETAILS OF THE EPIDEMIOLOGICAL DATA OF THE 
SERIES OR CASE REPORTS    

   n  (%)   Total  

Gender a   346 

 Female 316 (91.32)  

 Male 30 (8.67)  

Patient age range a   407 

 10–20 193 (47.42)  

 20–30 211 (51.84)  

 30–60 3 (0.73)  

Etiology b   690 

 Congenital 685 (99.27)  

 Traumatic 3 (0.43)  

 Iatrogenic 2 (0.28)  

Bilateralism a   320 

 Unilateral 171 (53)  

 Bilateral 149 (47)  

Reason for consultation a   415 

 Cosmetic 204 (49.15)  

 Pain or diffi culty walking 195 (46.98)  

 Shoe wear irritation 16 (3.85)  

Affected ray c   447 

  M4  345 (77.18)  

 M1 61 (13.64)  

 M1  ±  M4 13 (2.90)  

 M3  ±  M4 7 (1.56)  

 Other associations 21 (4.69)  

Treatment c   711 

 Single-stage lengthening with bone 
  graft 

369 (51.8)  

 Callus distraction 313 (44.0)  

 Slide or transpositional osteotomy 3 (0.42)  

 Others (orthotics) 27 (3.79)  

    a Values presented as no. of subjects.    
 b Values presented as no. of feet.    
 c Values presented as no. of metatarsals.   
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lengthening with a bone graft was the most commonly 
used treatment, followed by callus distraction. A recent 
review compared both treatments and concluded that 
single-stage lengthening with a bone graft was associ-
ated not only with fewer complications and faster heal-
ing times than callus distraction but also with lesser 
gains in length ( Jones et al., 2015 ). Given that most pa-
tients with brachymetatarsia opt for surgery, healthcare 
professionals involved in managing these patients 
should individually recommend the best surgical option 
considering not only physical and demographic aspects 
but also psychological and social aspects. 

 The fact that some studies set out exclusion criteria 
to select the metatarsal affected, the age of patients or 
the kind of treatment provided may have caused some 
bias in some of the results obtained, which are some 
limitations of this review.   

 Nursing Implications 
 Given the psychoemotional component frequently asso-
ciated with the deformity, orthopaedic nurses are essen-
tial when empathizing with patients with brachymeta-
tarsia. Therefore, it is important to consider not only 
physical aspects associated with the pathology but also 
demographic factors such as age and gender in addition 
to social factors regarding the environment and profes-
sion, among others. Knowledge of the epidemiological 
factors linked to the pathology is key when establishing 
the most indicated therapeutic management in each 
case  . However, it is important to perform a correct psy-
chological evaluation of the individuals that allows 
identifying the presence of psychological distress and 
whether they may be candidates for surgery, which 
would allow providing them with the best surgical alter-
native. Orthopaedic nurses must be able to detect the 
existence of a body dysmorphic disorder associated 
with the pathology, for which they should recommend 
the patients to consult a psychiatrist before considering 
surgery and, if this is indicated, recommending the 
most suitable surgical procedure. Body dysmorphic dis-
order is a rare psychiatric condition defi ned by an ob-
session or preoccupation with a minor or nonexistent 
fl aw in physical appearance that causes functional im-
pairment or signifi cant distress that is not explained by 
another psychological disorder. This disorder has been 
found to be up to 15 times more prevalent in young pa-
tients seeking plastic surgery. Patients with this disorder 
often have poor insight and frequently seek plastic sur-
gery consultation over psychiatric consultation. Because 
of their habits, patients with body dysmorphic disorder 
often have broken social relationships, live alone, and 
avoid social situations where their perceived defect will 
be noticed. 

 Brachymetatarsia treatment must be focused not 
only on resolving the physical distress but also on han-
dling the psychological aspects associated with the pa-
thology. Nursing procedures should be aimed at im-
proving aspects that enable accepting the deformity 
with patient education and social support and, in this 
case, providing counsel on all the benefi cial surgical as-
pects to help this patient population.     
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