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Thumb is very important for hand function. Many options are available to reconstruct injured thumb from simple 
dressing (pulp injury without bone exposure) to replantation and toe transfer (significant loss of thumb length). In 
chronic setting, where other fingers are intact, on-top plasty can be used to reconstruct injured thumb. In this study, a 
case of a boy who lost his thumb in a road accident is presented. Thumb reconstruction was performed using partially 
injured ipsilateral index finger. At two months, successful restoration of form and function were noted. 
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INTRODUCTION

Thumb contributes to 40% of overall hand function and 
loss of thumb can result in significant deficiency in hand 
function.1 The ultimate aim of any thumb reconstruction 
is to provide sensate and non-tender thumb tip, stable 
joints, adequate strength, correct position and mobility 
for better prehension. Selection of the technique 
depends on the level of loss, status of remaining hand, 
absence or presence of thenar musculature, patient 
factors such as age, occupation, hand dominance and 
expectation.2 In this study, post-traumatic loss of thumb 
reconstructed by using index finger on-top plasty is 
described. 

CASE REPORT

A six year old boy presented with posttraumatic deformity 
of right hand after six months of incident (bus accident). 
Initial management was done at a local hospital which 
involved dressing and splinting. Physical examination 
revealed a shortened stiff index finger, collapsed thumb 
and very badly contracted first web space (Figure 1 a, 1 
b). He could not use the thumb at all and the right hand 
was used only as a spatula. X-ray examination revealed 
deformed middle phalanx of the index finger with loss 
of its proximal half. The proximal interphalangeal (PIP) 
joint was represented by the articular cartilage on the 
head of proximal phalanx and eroded proximal end of 
the middle phalanx, while distal interphalangeal (DIP) 
joint looked fine. The proximal phalanx of thumb was 
completely missing. Distal phalanx was also deformed 
mostly at the base but the first metacarpus looked fine 
(Figure 1 c).  

The shortened and stiff index finger was planned to 
use for the reconstruction of thumb. Under general 
anesthesia and tourniquet control, classical pollicization 
incision was used with inverted V incision on the dorsum 
and transverse incision on the volar aspect of index 
finger. All the extrinsic flexor, extensor and intrinsic 
tendons and neurovascular bundles were preserved 
carefully. Osteotomies were performed on the index 
finger at the level of metaphyses of the base of proximal 
phalanx and distal end of metacarpus. Similarly, the first 
metacarpus was osteotomized at distal metaphyseal 
level. Radial digital artery to the long finger was divided 
whereas ulnar digital nerve to the index finger was split 
proximally along the common digital nerve to facilitate 
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the mobilization of index finger to its new position 
on top of the first metacarpus. The new thumb was 
placed at 45 degrees of abduction and 110 degrees of 
pronation. Bone was fixed with single 0.75 mm Kirschner 
wire (K-wire) driven from proximal to distal direction 
obliquely leaving proximal end out of the skin to 
facilitate removal later on. 

The exposed proximal end of the K- wire was bent to 
hide the sharp end. Extensor digitorum communis slip to 
index was used as abductor pollicis longus. Extensor 
indicis proprius was used as extensor pollicis longus with 
some shortening to adjust the tension. Flexor digitorum 
profundus was used as flexor pollicis longus whereas 
superficial flexor was used as flexor pollicis brevis. First 
dorsal interosseus was sutured to the radial collateral 
ligament and first volar interosseus was sutured to ulnar 
collateral ligament of the new metacarpophalangeal 
(MP) joint. Tourniquet was deflated and vascularity was 
checked before closing the skin flaps. Thumb skin flaps 
were kept till the end to surface the first web-space. 

The nail and excess skin was discarded along with the 
distal part of the first metacarpal and distal phalanx. A 
forearm based thumb spica plaster of Paris (POP) splint 
was used. Vascularity was monitored intensively over 
first 24 hours in the postoperative ward. First dressing 
was done on the fifth postoperative day and a thermoplast 
splint replaced the POP splint on second postoperative 
week. K-wire was removed on third postoperative week. 
At eight weeks, noticeable improvement in esthetic 
appearance and function was seen (Figure 2 and Figure 
3) and video.3 

DISCUSSION 

Patient with as much as one centimeter of proximal 
phalanx stump will need no major reconstruction.4 
Replantation is the first option in any traumatic loss 
of thumb at proximal level.5 When replantation is 
not possible due to various reasons including late 
presentation, other measures of reconstruction are used 
such as toe transfer, pollicization, or on-top plasty.6  

In this case, the thumb was collapsed and unstable after 
the complete loss of proximal phalanx which probably 
could be due to complex compound fracture at the 
time of injury. Consecutive infection and sequestration 
might have resulted to bone extrusion. Therefore, it was 
similar to having amputation at the level of MP joint. 

One of the reconstructive options in such case could be 
toe transfer which would require amputation of normal 
toe. Resulting functional morbidity is higher with great 
toe as compared to second toe transfer.7 The cosmetic 
and functional morbidity related to toe harvest is 
of more concern in Asian countries than elsewhere 
which necessitates replacement of harvested toe by a 
deformed finger or thumb.8 Therefore, on-top plasty 
using stiff, shortened and yet stable index finger was 
the best option in this case which is also supported by 
literature review.9-13                                    

CONCLUSIONS

Partially non-functional or injured index finger can be 
used to reconstruct post-traumatic loss of thumb by on-
top plasty.

REFERENCES

1.	 Adrian E. Flatt (2002) Our Thumbs, Baylor University 
Medical Center Proceedings, 15:4, 380-387, [Full Text 
Link] 

2.	 Lister G. The choice of procedure following thumb 
amputation. Clin Orthop Relat Res. 1985(195):45-51. 
[PubMed]

3.	 kknakarmi. Pollicization in Nepal 2011.  YouTube link 

On-top Plasty for Reconstruction of  Thumb Using Index Finger

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1276642/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1276642/
https://www.ncbi.nlm.nih.gov/m/pubmed/3884211/


JNHRC Vol. 16 No. 4 Issue 41 Oct - Dec 2018 469

[YouTube]

4.	 Koman LA, Poehling GG, Price JL. Thumb reconstruction-
-an algorithm. Orthopedics. 1986;9(6):873-8. [PubMed]

5.	 Pet MA, Ko JH, Vedder NB. Reconstruction of 
the traumatized thumb. Plast Reconstr Surg. 
2014;134(6):1235-45. [PubMed]

6.	 Friedrich JB, Vedder NB. Thumb reconstruction. Clin 
Plast Surg. 2011;38(4):697-712. [PubMed]

7.	 Sosin M, Lin CH, Steinberg J, Hammond ER, Poysophon 
P, Iorio ML, et al. Functional Donor Site Morbidity After 
Vascularized Toe Transfer Procedures: A Review of the 
Literature and Biomechanical Consideration for Surgical 
Site Selection. Ann Plast Surg. 2016;76(6):735-42. 
[PubMed]

8.	 Schenker M, Kelley SP, Kay SP. Free hand-to-toe transfer: 
a method to minimise donor-site morbidity in free joint 
transfers. Br J Plast Surg. 2003;56(1):57-9. [Full Text Link]

On-top Plasty for Reconstruction of  Thumb Using Index Finger

9.	 Bravo CJ, Horton T, Moran SL, Shin AY. Traumatized index 
finger pollicization for thumb reconstruction. J Hand Surg 
Am. 2008;33(2):257-62. [PubMed]

10.	 Dijkstra R. Thumb reconstruction in the severely damaged 
hand using finger remnants. Neth J Surg. 1989;41(1):11-4. 
[PubMed]

11.	 Haussmann P, Köhnlein HE. Reconstruction of thumb 
length by “on-top plasty”. Handchirurgie. 1976;8(3):145-
7. [PubMed]

12.	 Kokkoli E, Spyropoulou GA, Shih HS, Feng GM, Jeng SF. 
Heterotopic Procedures in Mutilating Hand Injuries: A 
Synopsis of Essential Reconstructive Tools. Plast Reconstr 
Surg. 2015;136(5):1015-26. [PubMed]

13.	 Takami H, Takahashi S, Ando M. Total thumb 
reconstruction by an index finger transposition. J Hand 
Surg Br. 1986;11(1):31-4. [PubMed]

https://www.youtube.com/watch?v=-4bmlU47Dvs.
https://www.ncbi.nlm.nih.gov/pubmed/3725691
https://www.ncbi.nlm.nih.gov/pubmed/25255109
https://www.ncbi.nlm.nih.gov/pubmed/22032594
https://www.ncbi.nlm.nih.gov/pubmed/26207553
http://www.jprasurg.com/article/S0007-1226(03)00003-1/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/18294551
https://www.ncbi.nlm.nih.gov/pubmed/2927698
https://www.ncbi.nlm.nih.gov/pubmed/1028663
https://www.ncbi.nlm.nih.gov/pubmed/26171750
https://www.ncbi.nlm.nih.gov/pubmed/3958544

