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Introduction 
 Interdigital neuroma was referred to  
 True neuromatous proliferation.1,5 

 Inflammation in the region of 
interdigital nerve.2,5 

 
 Diagnosis base on: 
 History and physical examination.1,2 

Conservative management 
 First line treatment. 
 Activity modification, corticosteroid 

injections, and accommodative 
footwear.3-5  

 
 However, previous study supporting 

conservative treatment is relatively poor, 
and up to 70 % of patients will ultimately 
undergo surgery.6 
 

 The standard surgical treatment: 
Neurectomy, which involves resection of 
the common interdigital nerve 
approximately 3 cm proximal to the deep 
transverse intermetatarsal ligament.7,8 

 
 However, the proximal stump can attempt 

to regenerate resulted in a true neuroma 
developing at the proximal nerve ending.9 
Recently, it has been proposed that 
implanting the proximal nerve stump into 
the surrounding muscle of the foot 
encourages the formation of  neuroma 
that is smaller in size with more 
organization.10,11  
 

  However, the study comparing surgical 
treatment methods of interdigital 
neuromas are limited, and there is 
currently a paucity of evidence to support 
one technique over the other. 



Materials and methods 
The primary outcomes 

include  
Foot Function Index (FFI)  
Short Form-36 (SF-36) 

PCS and MCS 
Visual Analogue Scale  

 
Secondary outcome 

include 
Complications 

 

Retrospective chart review  
with prospectively 
collected data were 
performed evaluating 100 
consecutive patients (111 
feet/125 neuromas) who 
had undergone either simple 
neurectomy or neurectomy 
with intramuscular 
implantation between 2000 
and 2013. 
 



Surgical technique 

 Figure 2: The interdigital nerve and artery 
were demonstrated in the third 
intermetatarsal space on the right foot (2a).  
The neuroma was demonstrated in the third 
web space (2b) of the left foot.  The 
absorbable suture was used to ligate the 
nerve using 3-inch Keith needle (2c) and the 
interdigital nerve was cut just distal to the 
ligation (2d) on the right foot. 

 

 Figure 1: The 4-cm straight incision was 
demonstrated on the third intermetatarsal 
space of the right foot (1a).  The lamina 
spreader and Weitlander were applied for better 
visualization (1b).  The plantar branch of the 
third interdigital nerve was demonstrated (white 
arrow, 1c) and the third interdigital nerve was 
demonstrated at the third intermetatarsal 
space. 
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Surgical technique 

Figure 3: The intrinsic muscle was demonstrated in the second web space on 
the left foot (3a).  The two tails of No.2 absorbable suture was inserted into the 
eyelet of 3-inch Keith needle (3b) and the suture was marked at approximately 
1 inch distal to the ligation (3c) on the right foot.  The needle was introduced 
into the intrinsic muscle and exit on the dorsal surface of the skin (3c, needle 
holder).  The suture was pulled until the marking was seen on the skin (3d, 
white arrow) and then suture was tied (3e) and buried underneath the skin (3f).  
Perfusion of the toes was observed after the tourniquet was released (3f). 
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Parameters  
  

Techniques 
 Simple neurectomy Neurectomy with 

implantation 

Number of patients / feet / neuromas 66 / 72 / 78 36 /  39 / 47 

Age of time at surgery (years) (range) 53.5 ± 14.3 
(21-84) 

50.9 ± 10.2 
(25-78) 

Male : Female ratio (no. of patients) 10 : 56 8 : 28 

BMI(Kg/m2) (range) 28.3 ± 6.0                            
(17.6-44.0) 

29.6 ± 7.1                 
(20.3-41.7) 

Duration of follow up (months) (range) 44.6 ± 39.9  (6-150) 19.1 ± 46.2  (6-66) 

Single neuroma (no. of patients)  60  25 

Multiple neuroma (no. of patients) 6 11 

Location of neuroma (no. neuromas) 
No. patients / no. of neuroma 

  

   2nd intermetatarsal space  20/25 11/14 

   3rd intermetatarsal space 46/53 22/30 

   4th intermetatarsal space 0 3/3 

Side (Left/Right) 39/27 21/18 



  
Outcomes 

Simple  
neurectomy 

(n=72) 

Neurectomy with 
implantation  

(n=39) 

Operative  time (minutes)  25.7 ± 6.2  
(14-36) 

33.5 ± 4.4**  
(24-38)   (p = 0.001) 

Pre / Post-operative Visual Analog Scale 
(range) (no.) 

6.6 ± 2.2 /    
2.9 ± 1.9        
(n=72)    

7.4 ± 1.4 /    
1.9 ± 1.6**        

(n=36)   (p = 0.002) 
SF-36 Score: at final follow up (points)         
     PCS: 36.8 ± 11.6 /                                                                           

43.4 ± 11.2    (n=42) 
37.4 ± 7.5 /                                                                           

45.7 ± 8.8  (n=30) 
     MCS: 49.1 ±  12.5 /                              

 51.7 ± 9.9   (n=42) 
47.2 ±  9.9 /                                     

53.8 ± 4.7   (n=30) 
Foot Function Index (FFI): pre / post-
operative at final follow up 

    

     Pain: 51.1 ± 13.7 /                                   
35.2 ± 9.0  (n=38) 

55.9 ± 17.8 /                                    
30.3 ± 10.0   (n=25) 

     Disability: 63.2 ± 21.9 /           
  35.4 ± 15.4   (n=38) 

65.7 ±  17.0 /                              
33.6 ± 13.7   (n=25) 

     Activity limitation: 76.0  ± 13.6 /                                
 43.9 ± 22.1   (n=38) 

74.7  ± 12.8 /                                  
38.7 ± 20.9   (n=25) 

     Total score: 64.1 ± 14.4 /                    
 38.4 ± 9.5  (n=38) 

65.7 ± 10.5 /                                    
34.2 ± 12.7  (n=25) 



Complications 
No. (percent) 

Simple neurectomy (n=78) Neurectomy with 
intramuscular 

implantation (n=47) 
Persistent pain 7  

(9.0%) 
1  

(2.1%) 
Painful scar 4  

(5.1%) 
2  

(4.3%) 
Revision surgery 4  

(5.1%) 
0  

(0%) 
Superficial infection 0 0 

Both groups demonstrated significant improvement of post-operative functional 
outcomes (FFI, SF-36, and VAS (p < 0.001 all)) compared to the pre-operative period.   
 
Neurectomy with intramuscular implantation demonstrated significant improvement of 
pain compared to simple neurectomy as measured with VAS (p = 0.002); however, the 
operative time was significantly longer than the simple neurectomy technique (p = 
0.001).  The rest of the functional outcomes measured were comparable between the 
two techniques.  

Results 



Limitations Strengths 

Discussion 

 This study is a retrospective 
design, therefore no randomization 
was used in the methods.  
 Some patients were lost to follow-
up and some did not response to the 
questionnaires, resulting in 
approximately fifty percent of patients 
available to be analyzed at final follow-
up.  
 No pathology reported for the 
revision surgery from outside. 
 Some patients had only 6 months 
follow-up time  the neuroma may not 
be developed.6 

 

 Consecutive case collection.  

 Relatively large number of 
subject. 

 Systematically collected outcome 
data using validated assessment 
methods. 

 All surgeries were performed by 
the same group of fellowship-trained 
orthopaedic foot and ankle surgeons.  



Conclusion 
 Both simple neurectomy and neurectomy with intramuscular 
implantation demonstrated significant improvement in terms of 
functional outcomes as measured with the FFI, SF-36, and VAS 
in patients with interdigital neuroma.   

 

 While requiring a longer operative time, neurectomy with 
intramuscular implantation technique might offer superior pain 
relief with comparable complications to the simple neurectomy 
technique. 
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