
Abstract 

Muscular variations of the extensor compartment of the forearm are generally encountered during sur-
gical and dissection procedures. Additional bellies, extra tendons, and abnormal attachment are such 
reported variations. Knowledge of these kinds of variation are important for hand surgeons to plan 
the surgical procedure and modify their approach to that case, or the surgeon can take the advantage 
of these variations during muscle graft and tendon transplantation procedures. Here we report a case 
of an additional belly of the extensor indicis muscle. The additional belly arose from the interosseous 
membrane. Its tendon passed through the fourth compartment deep into the extensor retinaculum and 
divided into two tendinous slips on the dorsum of the hand. One of these slips attached to the ulnar 
side of the tendon of the extensor digitorum for the middle finger; the other slip was merged with fascia 
over the dorsum of the hand. The additional belly was supplied by the posterior interosseous nerve.
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Introduction
The extensor indicis (EI) muscle be-

longs to the deep set of muscles of the ex-
tensor compartment of the forearm, which 
lies medial and parallel to extensor pollicis 
longus (EPL). It originates from the poste-
rior surface of the ulna, distal to the origin 
of EPL and from the adjacent interosseous 
membrane. Its tendon passes under the 
extensor retinaculum in the fourth dorsal 
compartment, along with tendons of the 
extensor digitorum (ED). It joins the ulnar 
side of the tendon of the extensor digito-
rum for the index finger opposite the head 
of the second metacarpal bone [1].

Case report
An anomalous additional belly of EI 

was found in the right forearm of approxi-
mately a 50-year-old male cadaver dur-
ing routine dissection classes for Phase-I 
undergraduate medical students. The EI 
originated from the posterior surface of the 
ulna and adjacent interosseous membrane, 
passed through the fourth compartment 
deep to the extensor retinaculum, and in-
serted in the ulnar side of the tendon of 
the extensor digitorum (ED) for the index 
finger. In the present case, we observed an 
additional belly, which arose from the in-
terosseous membrane partially fused with 
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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the muscle belly of EI. The tendon of this additional 
belly passed through the fourth compartment deep to 
the extensor retinaculum, along with tendons of ED 
and EI. On reaching the dorsum of the hand, the ten-
don of the additional belly divided into two tendinous 
slips. One of these slips attached to the ulnar side of the 
tendon of ED for the middle finger; the other slip was 
very thin and merged with fascia over the dorsum of 
the hand (Figure 1). The additional belly was supplied 
by a branch from the posterior interosseous nerve. The 
opposite limb of the same cadaver did not reveal any 
variation.

Discussion
Presence of an anomalous muscle belly, occurrence 

of an extra tendon and variation in its insertions are the 
reported variations of EI. In the present case, we are re-
porting a unique variation of the EI. Earlier, Yoshida et 
al. [2] classified the variations of the extensor indicis 
muscle into four types: a) extensor indicis radialis, b) 
extensor indicis ulnaris, c) extensor pollicis etindicis 
accessories, and d) extensor mediiproprius. El-Badawi 
et al. [3] described a variation of extensor medii brevis. 
Mohandas KG et al. [4] reported a small muscle on the 
dorsum of the hand inserted into the index finger (in 
addition to normal EI) and termed this extensor indicis 
brevis. Kosugi et al. [5] observed that the EI could be 
absent in 0.6 to 3% of specimens. Our case is in con-
formity with the extensor mediiproprius (EMP), but 
the tendon of the muscle belly was divided into two 
tendinous slips. One of these slips attached to the ul-
nar side of the tendon of ED for the middle finger; the 
other slip was very thin and merged with the fascia over 
the dorsum of the hand. In a report by Yoshida et al. 
[2], the EMP had two slips and both were attached to 

Figure 1. Photograph showing the additional belly of extensor in-
dicis muscle and its mode of insertion (EI: extensor indicis; AB: 
additional belly; TS: tendinous slip; *: extensor digitorum tendon).

the tendon of ED for the middle finger; in contradic-
tion to this, our case demonstrated two tendons with 
two different sites of insertion.

If the additional bellies are small, they are asympto-
matic and may go unnoticed. Such muscles are found 
during surgeries or dissection procedures. The addi-
tional bellies can be used for the muscle graft purpose 
without sacrificing the normal muscle. If the muscle is 
large, it may confuse clinicians during diagnosis of vari-
ous soft tissue conditions or it may also lead to some 
confusion for surgeons operating in the forearm exten-
sor and hand regions. Knowledge about the presence 
of multiple tendons of extensors is useful in identifying 
and planning tendon transfer or graft surgeries. If the 
tendon of the additional belly is thick, it may decrease 
the space in the respective compartment and may in-
crease the risk of tenosynovitis. Extension of a bulky, 
musculotendinous portion of extensor indicis proprius 
into the fourth dorsal compartment of the wrist may 
lead to extensor indicis proprius syndrome [6]. There-
fore, clinicians must be aware of these variations for a 
successful diagnosis and treatment.
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