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Abstract 

Purpose: To evaluate the outcome of reconstruction of congenital bimanual polydactyly and bipedal 
polydactyly in children in a tertiary health facility in China.  
Methods: All 8 children diagnosed with polydactyly of hands and feet from March 31st of 2016 to April 
1st of 2020 underwent surgical reconstruction and were followed up for 6 to 36 months. Evidence of 
family history and outcome of the surgical intervention in the hospital using Tada scoring were analyzed. 
Results   7 of the patients had the same family history with the same diagnosis of the same symptom in 
their fathers, grandfather and great grandfather. All the incisions healed well, the appearance of both 
hands and feet was satisfactory, and the function was significantly improved. The children's hand shape 
was satisfactory and their motor function was better than that before operation.    
Conclusion Congenital polydactyly of both hands and feet is rare and complex. As long as the timing 
and method of operation are properly chosen, both hands and feet can acquire good appearance and 
functions after operation. 
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INTRODUCTION 
 
Often referred to as hyperdactyly or hexadactyly, 
polydactyly is a very common hereditary limb 
deformity in children usually characterized by 
extra fingers or toes[1]. Congenital polydactyly 
refers to the single or multiple redundant finger 
malformations formed outside the normal finger 
structure, which is the most common clinical 
congenital hand malformation[2]. In a broad 
sense, the non-syndromic polydactyly is 
classified into preaxial polydactyly (radial), 
central polydactyly (axial), and postaxial 

polydactyly (ulnar) even though other types exist 
and are rare. Polydactyly often occurs on the 
inside of the first toe or the outside of the fifth 
toe[3]. However, it is rare to report cases of 
polydactyly of both hands and feet. The disorder 
is mostly inherited as an autosomal dominant 
entity and at least 10 loci and six genes causing 
the non-syndromic polydactyly that include 
ZNF141, GLI3, MIPOL1, IQCE, PITX1, and 
the GLI1 have been identified [1]. 

It is widely believed that the surgery timing 
influences the therapeutic effect on both 
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functions and appearance. Clinically, it has been 
previously reported that polydactyly newborns 
subject to immediate excision after birth do not 
suffer from residual deformity nor complications 
after surgery and under proper anesthesia[4]. 
Moreover, children start to walk after 1 year old 
and if the feet are polydactyly, it will affect the 
children’s ability to wear shoes and walk. Due to 
rapid physical growth and development, bipedal 
deformity of both hands and feet will affect the 
growth and development of the hands and feet of 
children who are above 2 years of age[5, 6]. 
Former clinical studies also revealed that the 
optimal timing for surgery is 18-30 months old 
[5], which implied that if they cannot undergo 
surgery on time, it may cause shortness of 
fingers or toes. In this study, the samples 
involved were aged 18-40 months, which is quite 
close to the optimal timing. We reviewed the 
surgical process and evaluated the therapeutic 
effects on all the cases of this deformity 
encountered in our health facility using Tada 
scoring system, with the hope of better 
understanding of the correlations between the 
surgical intervention and timing and family links. 

METHODS 
 
Setting 

This study was carried out in the First People’s 
Hospital of Hechi City, China with over 1000 
beds and an annual out-patient attendance of 
more than 600,000. The Surgery Department has 
over 30000 cases of operations yearly with 1299 
qualified doctors.  

Study design 

Following ethical approval from the Ethical 
Committee of Medical College of Ningbo 
University (Ref No. SX201950), children with 
bilateral polydactyly of hands and feet (each with 
2 feet and 2 hands) admitted for treatment were 
recruited from March 31st 2016 to April 1st, 
2019. Upon recruitment, family history of the 
deformity was obtained from the parent/care 
giver of the children. In one case of the patients, 
the fingers of the right hand were only slightly 
connected with the skin. For all the children, the 
lateral polydactylia existed on the outside of the 
fifth toe and the joint of the fifth metatarsal bone 
was formed outside the foot with the metatarsal 
toe joint and the fifth toe presenting 90° 
deformity. 

A typical presentation is that of a 19 months old 
female born with polydactylia deformity in both 
hands and feet. She was not treated right after 
birth. According to her family history, her 

grandfather and father were both born with the 
same deformity syndrome in both hands and 
feet. Her vital signs were normal and growth and 
development were normal. There was no 
abnormality in her heart, lung or abdomen. The 
ulnar side of the fifth metacarpal bone of both 
hands had a polydactyly, and the polydactyly 
could not move. The inner side of the fifth toe of 
the left foot had a polydactyly, which was similar 
in size to the fifth toe and could move. Outside of 
the fifth metatarsal bone of the right foot had a 
polydactyly of 90 degrees into angular 
malformation, with polydactyly as the same size 
as the other toes and the polydactyly cannot 
move (Figure 1).  

 
Figure 1: Photos of both hands and feet (left and 
right) of a patient with polydactylia deformity before 
surgery (A-B: left and right hands; C-D: left and right 
feet) 

Diagnosis of the syndrome was confirmed using 
X-ray plain film to better understand the multi-
finger and multi-toe deformity of the hands and 
feet of each child. Under X-ray films (Figure 2) 
polydactyly showed in both hands and feet, 
among which, the metatarsal bone bifurcated in 
the fifth toe of left foot. Therefore, she was 
diagnosed as Double-little finger polydactyly and 
double-foot polydactyly. 

Surgical process 

Under the condition of endotracheal intubation 
and general anesthesia, “Drive the Blood and 
Take band” procedure was used on the upper 
limbs to stop bleeding. The first operation was 
performed on the polydactyly in both hands. To 
surgically address the polydactyly in both hands, 
the fifth metacarpophalangeal capsule was 
repaired. First, fusiform incision was cut in the 
roots of the polydactyly of the 5th figures after 
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probing whether there existed flexion tendons 
after the skin incision. Where there was tendon, 
the tendon tissues at a certain length were 
preserved. After the extra finger was resected, 
the retained tendon tissues were sutured to the 
proximal phalanx of the metacarpophalangeal 
joint, and the metacarpophalangeal joint was 
stabilized. If there was no tendon tissue, the 
periosteum and tendinous tissues of the proximal 
phalanx of the extra finger could be retained 
when the resection was performed, and the 
tendinous tissues of the extra finger could be 
sutured to repair the joint capsule.  

 
Figure 2: X-ray images of both hands and feet (left 
and right) of a child before surgery (A-B: left and right 
hands; C-D: left and right feet)               

Lower extremities were treated with tourniquet 
and then the extra toe in the right foot was 
resected. Then the fifth metatarsophalangeal 
joint capsule was repaired and the 
metatarsophalangeal joint was stabilized. The 
extra toe between the fourth and sixth was 
removed in the left foot and the inner side of the 
bifurcation metatarsal bone was osteotomized. 
Lateral toe was retained, and the fourth 
metatarsal toe joint was restored. Thereafter, the 
joint capsules of the fourth and fifth were sutured 
for repair. Finally, the fifth (previously the sixth) 
toe was sutured toward the fourth one to narrow 
the distance in between. Similarly, all the other 
patients underwent the resection and repair 
operations to treat the congenital polydactyly in 
both hands and feet. 

After the surgery, the clinical outcome of all the 
cases was assessed using improved Tada 
scoring [7], which not only included motion range 
of the metacarpophalangeal and interphalangeal 
joints, stability of joint, coronal alignment but also 
the subjective feedbacks from family of the 
children. Improved Tada scoring scale applied in 

this study is provided in Table 1. The follow-up 
monthly visits continued for 6 to 36 months with 
21.5 months as an average. 

Written consent to support this research was 
provided by the parents of the children  

Table 1: Improved Tada scoring scale for the outcome 
after surgical treatments for polydactyly. 
 
Variable Score 
Motion range (degrees) 

>70 
50-70 
<50 

Stability  
Yes  
No 

Malalignment 
<10 
10-20 
>20 

Family assessment-Appearance  
Satisfied  
Unsatisfied  

Family assessment-Function 
improvement 

Satisfied  
Unsatisfied  

 
2 
1 
0 
 
1 
0 
 
2 
1 
0 
 
1 
0 
 
 
1 
0 

Total Tada score: 6-7 = good, 4-5 = fair, 0-3 = poor 
 

RESULTS 
 
Among the patients were 4 boys and 4 girls with 
age ranging from 18 months to 40 months old 
(average age: 30 months).Seven families 
(87.5%) felt satisfied with the appearance after 
surgery (Table 2) except for one of the patients 
whose X-ray is shown in Figure 3 where the gap 
between the fourth and fifth toe was wider than 
normal after surgery. The stability of majority of 

  
Figure 3: Hands and feet of a child diagnosed with 
after surgery (A-B: left and right hands; C-D: left and 
right feet)  
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      Table 2: Distribution of Tada scores in all variables 
  

Variable 
Tada score  
mean (sd) 

Category 

Good Fair 
Motion range (degrees) 
Stability  
Alignment 
Family acceptance of children’s appearance  
Family assessment-functional improvement 

1.625 (0.484) 
0.875 (0.331) 
1.5 (0.5) 
0.875 (0.331) 
1.125 (0.331) 

62.5% 
87.5% 
50% 
87.5% 
12.5% 

37.5% 
12.5% 
50% 
12.5% 
87.5% 

 

the patients (87.5%) was also good and motion 
range was improved significantly in 5 patients 
(62.5%), In 4 cases (50%), there was excellent 
alignment while the alignment for the rest 
patients was considered to be fairly alright (Table 
2). There is one interesting finding that the 
function improvement after surgery was 
significant with good rate in 1 case (12.5%) much 
lower than the rest criteria included in the revised 
Tada scoring system. It was only one family 
(12.5%) that agreed that the function 
improvement after surgery was significant 
enough to meet their expectation. For the rest 7 
families (87.5%), the rating revealed that their 
families accepted the effect yet they had 
expected more before surgery. Outcome of the 
surgical intervention was generally good with 
total Tada score (6, 0.707) (Table 3). Family 
history of the patients indicated that nearly all the 
cases (87.5%) were linked to family history of the 
deformity. 

Table 3: Total Tada score and age distribution 
 
Sample No. Total Tada score  Age (months) 

when surgery 
was performed 

1 6 18 
2 5 30 
3 7 40 
4 6 32 
5 5 35 
6 6 23 
7 6 28 
8 7 34 
Mean (sd) 6（0.707） 30（6.538） 

 

DISCUSSION 

Polydactyly is an autosomal dominant heredity 
with innate limb defects whose pathogenesis has 
not been identified[8]. In addition to genetic 
factors, environmental factors affecting embryo 
development, such as certain drugs, viral 
infection, trauma, stimulation of radioactive 
substances, and industrial pollution may become 
teratogenic factors [9]. 

In this study, the patients had a strong heredity 
from their family, with genetic disposition 
following three generations (7 out of 8 cases with 
small finger duplication bilaterally in both feet and 
hands), which agrees with previous report on the 
heredity of this disease [10]. The environment 
factors may not have played any role in these 
patients since there was no other patient with the 
deformities in the neighbourhood where the 
patients lived. All seven patients shared the 
same sub-type of polydactyly, bilateral ulnar 
Polydactyly in all the three generations. The 
three cases were characterized by obvious 
familial aggregation and vertical distribution, 
which was consistent with autosomal dominant 
inheritance. 

Results of this study are generally in agreement 
with earlier findings as the patients were aged 
from 18 to 40 months when they underwent 
surgery and there is no significant difference in 
the outcomes between all cases (Table 2) [5].  

Preoperative auxiliary examination was done to 
confirm the syndrome in each patient. X-ray plain 
film of deformity in hands and feet of children, 
which is the main method to diagnose the 
development of children's bone and joint 
deformity [11]. In our study, we used the X-ray 
plain film to validate the details in the limbs of 
patients in diagnosis and post-surgery period.  

The polydactyly in patients were in symmetry, so 
were the toes. Surgical treatment is mainly to 
develop personalized surgical plans and normally 
the duplicate fifth digit and toe are removed and 
joint capsule is repaired [12]. Some polydactyl 
operation is simple to some degree. If it is 
polydactyl deformity in the fifth 
metatarsophalangeal joint lateral, the operation 
will be polydactyl resection, and repairing the fifth 
metatarsophalangeal joint capsule. However, 
other polydactyl surgery tactics are relatively 
complex especially for instance, when there is 
little difference in appearance and function 
between the polydactyl toe and the fifth one. 
Before surgery, it is necessary to screen which 
toe should be retained and which toe should be 
removed, and comprehensive consideration 
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should be given to the appearance, function, 
development, and wishes of the children's family 
members. After deciding which one to remove 
and articular capsule should be repaired after toe 
resection. If there is bifurcation in the fifth 
metatarsal bone and the 4th metatarsal bone 
suffers extrusive dislocation, the polydactyly 
should be removed and the 4th plantar bone 
should be restored and the fourth and fifth 
plantar toe joint capsules should be repaired. 
Then the fifth digit suture should be adjusted 
towards 4 digits to narrow down the digit span. 

According to our experience here, operation 
methods are chosen properly and personalized 
treatment plan is made based on the specific 
characteristics of the patients, both hands and 
feet will obtain good appearance and function 
after the operation. As for the evaluation of the 
clinical effects after surgery, we used an 
improved version of Tada scoring mechanism by 
including the family satisfaction with the 
appearance and function improvement due to the 
surgery. Our findings showed that generally all 
families were satisfied with the operative effects 
on appearance and function improvement. 
 
CONLCUSION 
 
Congenital polydactyly of both hands and feet is rare 
and complex. As long as the timing and method of 
operation are properly chosen, both limbs can be 
effectively can effectively be surgically constructed. 
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