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Abstract

There are 106 bones in hands and feet but their lesions are not commonly reported.   This was a 
retrospective study of all osteolytic lesions involving bones of the hands or feet presenting to the 
only tertiary referral centre of the north Indian state of Uttarakhand during the 7-year period from 
January 2006 to December 2012.  A compilation of the various demographic, clinical, radiological 
and histopathological findings was made.  Of the 52 lesions encountered in the 7-year record, 75% 
were asymptomatic. 20 (38.4%) were benign tumours, 20 (38.4%) tumour-like lesions, 9 (17.3%) 
inflammatory and post traumatic lesions and only 3 (5.7%) were malignant lesions. Giant cell tumour 
was the most common benign tumour, aneurysmal bone cyst the most common tumour-like lesion 
and non-specific osteomyelitis was the most common inflammatory and post-traumatic pathology. 
All phalangeal lesions were non-malignant and 62% were either giant cell tumours or giant cell 
reactions. Giant cell reaction was confined to upper limb bones; metatarsals were afflicted exclusively 
with giant cell tumours (n=3) while malignant lesions affected the metacarpals in two and carpal 
bones in one instance. Aneurysmal bone cysts were seen exclusively in the tarsal (n=4) and carpal 
bones (n=2), a very rare finding.   More cases need to be studied to define patterns of lesions of 
hands and feet. The definitive diagnosis is essential as many patients with osteolytic lesions may 
not require surgical intervention. 
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ORIGINAL ARTICLE

INTRODUCTION

Non-neoplastic conditions of bones, metastatic 
diseases, and hematolymphoid malignancies, 
by far outnumber but simulate primary bone 
tumours. As many patients with these lesions 
may be asymptomatic or mildly symptomatic, 
these may be incidentally detected on skiagrams 
performed for some other reason. The true 
incidence of benign bone tumours has been 
difficult to determine.   In contrast, primary 
bone malignancies have been fairly well 
documented.1

 The morphologic features of benign and 
malignant as well as non-neoplastic conditions 
and true tumours may overlap. Many bone 
tumour entities show a striking consistency 
in clinical setting, age and anatomic site 
distribution. The combined information of age, 

site and imaging findings can in many instances 
indicate or challenge a diagnosis especially 
for the pathologist (e.g. bone cysts, fibrous 
dysplasia, non-ossifying fibroma, Paget’s disease 
of bone, etc). Adjunctive immunohistochemical 
and genetic/molecular techniques are important 
for the definite classification of certain bone 
tumours.1

 Small bones of the hands and feet can be 
affected like the rest of the bones of the skeleton. 
Periosteal osteo-chondromatous proliferation is 
typical of various types of lytic lesions of small 
bones, whereas, metastasis and myeloma are 
extremely uncommon.2 Not much literature is 
available on this issue from India in general and no 
data whatsoever from Uttarakhand in particular. 
Since ours is the only tertiary referral centre 
catering to a population of close to a million in 
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this newly created state of  Uttarakhand, the data 
should be relevant to the entire population. 
 In this study, we compiled and analyzed the 
relative distribution of all types of osteolytic 
lesions affecting the acral bones under the sub-
categories of inflammatory lesions, benign and 
malignant tumours, and tumour-like lesions. 
We studied whether a specific pattern existed 
in terms of individual lesions or the various 
sub-categories and the age and site of affliction 
as it mostly does in other bony lesions. 

MATERIALS AND METHODS

This is a retrospective study of all lesions of acral 
bones received by the Department of Pathology 
over 7 years (January 2006 to December 2012). 
The clinical and radiological findings for each 
case were obtained from the hospital records.
 Decalcification was carried out with 10% 
nitric acid and the material available for 
histopathological analysis was processed for 
routine paraffin sections after fixation in 10% 
buffered formalin. The diagnoses were based 
mainly on routine haematoxylin-eosin–stained 
sections. Immunohistochemistry with an 
appropriate panel of antibodies was carried out 
as deemed necessary to categorize the lesions. 
All lesions were categorised into inflammatory 
and post-traumatic lesions, tumour-like lesions 
and tumours, both benign and malignant. The 
demographic, clinical and radiologic features, 
localization and major histopathological 
characteristics were recorded and analyzed. 

RESULTS

During the study period, 650 bony lesions were 
encountered, 52(8%) of which involved bones 
of the hands or feet. The age distribution of 
the major lesions is shown in Figure 1. Equal 
number of lesions (n=26) affected the upper and 

lower limbs. The lesions affected the phalanges 
of the upper limbs (n= 21; 40.3%), the tarsals 
(n=13; 25%), the carpals (n=7; 13.4%) and 
the metatarsals and great toe (3 each; 5.7%). 
Interestingly, 13 of the 20 tumour-like lesions 
affected the tarsals (69.2%) and carpals (30.7%). 
All the lesions localized to the phalanges were 
non-malignant; 13 of the 21 lesions were either 
giant cell tumours (GCT) (53.8%) or giant cell 
reaction (46.1%). Metatarsals were afflicted 
exclusively with giant cell tumours (n=3) while 
malignant lesions affected the metacarpals in two 
and carpal bones in one instance. The individual 
and category-wise anatomical localization of the 
different lesions of the bones of hands and feet 
is shown in Figures 2 and 3. 
 75% (39/52) of patients were asymptomatic 
and the lesion was detected incidentally (Figures 
4 & 5); 6 patients had pain and bony swelling 
while the remaining had fever and/or severe 
pain. Radiologically, all lesions were described 
non-specifically as expansile lytic lesions with 
thinning of the bony cortex, with or without 
calcification and with or without sclerosis. 
Non-specific chronic osteomyelitis was clearly 
diagnosed on the basis of the skiagrams. 
 All the lesions were further subjected 
to excision biopsy and histopathological 
delineation. Histopathologically, all lesions 
were categorized into (a) benign tumours 
(n=20; 38.4%), (b) tumour-like lesions (n=20; 
38.4%), (c) inflammatory and post-traumatic 
lesions (n=9; 17.3%), and (d) malignant tumours 
(n=3; 5.7%). The age and gender, anatomical 
localization of lesions, main radiological findings 
and characteristic histopathological findings 
are summarized in Tables 1, 2, 3 and 4. Some 
of the lesions are illustrated in Figures 6 to 
8. Immunohistochemistry was utilized in the 
confirmation of diagnosis in 1 case only.

FIG. 1:  Age (years)  distribution of major osteolytic lesions of the hands and feet.
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FIG. 2:  Major osteolytic lesions of the hand and feet and their anatomical localization

FIG. 3: Anatomical localization of various categories of osteolytic lesions of the hands and feet (n=52)
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FIG. 5: Radiograph of hand showing an asymptomatic lytic lesion of the 4th metacarpal

FIG. 4: Lesion on the radial aspect of the left wrist

DISCUSSION

This study describes the various lesions of the 
bones of the hands or feet from a tertiary referral 
hospital in northern India with emphasis on the 
anatomical localization, clinical, radiological 
and histopathological features. To the best of 
our knowledge, this is the first study from north 
India on the issue. It is unique in its aim to search 
for a pattern between the definitive diagnosis 
and anatomical and demographic characteristics 
usually found elsewhere in skeletal lesions. The 
lesions were more or less distributed throughout 
the age groups; hence there was no relationship 
of lesions with age. 
 Mostly the lesions are asymptomatic, so the 
number of cases in our study may appear small. 
Likewise, in a study from the south Indian state 

of Andhra Pradesh, 50 cases presenting over six 
and a half years were studied. Infectious and 
inflammatory pathology were the dominant group 
of lesions (46%) followed bybenign tumours 
(32%), malignant tumours (12%), and tumour-
like lesions (10%).2These observations are at a 
variance from our findings probably because of 
the selective referral of the patients with non-
infectious aetiologies to our centre from the 
primary and secondary healthcare facilities.
 Giant cell tumour (n=12) was the single most 
common benign tumour, constituting 60% of 
benign tumours involving bones of the hands 
or feet. The incidence of GCT is reported to 
be higher in India2-4 and China5 compared with 
Western countries.6,7 In the small bones of the 
hands or feet, GCT is rare, with the reported 
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TABLE 1: Benign tumours involving bones of hand and feet [n=20]

  S.No. Lesion Case No. Age/Sex Site Radiology HistoPathology

 1 Giant cell tumour 1 26/F Proximal Expansile destructive Almost all cases
  n=12   phalanx, right  lytic lesion with soft showed evenly
     ring finger tissue component distributed osteoclast 
   2 33/F Left 1st Expansile lytic lesion type giant cells. Stromal  
     metatarsal involving base with cells were round to oval.  
      cortical break Mitotic figures were 
   3 43/M Proximal Expansile lytic lesion sparse and necrosis was  
     phalanx, right with cortical break not seen. Prominent   
     index finger  cystic change was seen  
   4 32/F Left third Expansile destructive in two cases
     metacarpal lytic lesion 
   5 18/F Left talus,  Well-defined osteolytic
     posteromedial  lesion with thinned
     aspect out cortex 
   6 65/F Left 1st  Expansile destructive
     metatarsal lytic lesion 
   7 40/F Proximal  Expansile destructive
     phalanx, left  lytic lesion with
     index finger thinned out cortex 
   8 75/F Right second  Expansile destructive
     metatarsal lytic lesion 
   9 32/F     Right middle  Expansile destructive
     finger lytic lesion 
   10 24/F     Left ring Expansile destructive 
     finger lytic lesion 
   11 41/M Left middle  Expansile destructive
     finger lytic lesion 
   12 14/M Left ring Expansile destructive 
     finger lytic lesion

 2 Chondroblastoma 1 18/M Left Lytic lesion with Numerous irregularly
  n=5   calcaneum sharply defined  distributed osteoclast
      sclerotic margin like giant cells were 
   2 32/M Proximal Well-defined lytic seen amidst haemorrhage  
     phalanx left lesion with thinned and chicken wire type of  
     index finger out cortex calcification 
    3 15/M Right talus Well-defined lytic 
      lesion with thinned 
      out cortex 
   4 16/M Proximal  Lytic lesion with
     phalanx left  sharply defined
     ring finger sclerotic margin    
   5 41/M Right Well defined lytic 
     calcaneum  lesions

 3 Enchondroma 1 17/M Right finger Cortical thinning, Lobules of cells
  n=1   middle calcification, partly  resembling normal
     phalanx lytic lesion cartilage (Figure 6)

 4 Fibromyxoid 1 16/F Left proximal Lytic reaction with Tumor is moderately 
  chondroma   phalanx left sharply defined cellular with intermixed
  n=1   index finger margin areas of myxochondroid  
       stroma

 5 Juvenile Ossifying  1 5/F Right ring Lytic reaction with Small and round
  fibroma   finger sharply defined  tumor cells are seen
  n=1    margin with foci of fibrosis
         and osteoid formation



Malaysian J Pathol August 2014

120

TABLE 2: Tumour-like lesions involving bones of hand and feet [n=20]

S.No. Lesion Case No. Age/Sex Site Radiology HistoPathology

 1 Aneurysmal  1 20/F Left calcaneum Expansile lytic lesion Many blood filled
  bone cyst    with thinning out of cystic spaces were
  n=8    cortex, no cortical  seen lined by
      break fibrous septa 
    2 40/M  Left talus Expansile lytic lesion containing osteoclast  
      with thinning out of type giant cells
      cortex
    3 45/F Right wrist Expansile lytic lesion 
   4 30/F Left fibula     Lytic lesion with well
     Left talus defined margins 
   5 24/F  Left wrist Expansile lytic lesion 
      with thinned out cortex 
   6 12/M Right calcaneum Expansile lytic lesion 
   7 45/M Right talus Lytic lesion with well 
      defined margins 
   8 40/M  Left calcaneum Lytic bony lesion

 2 Giant cell  1 7/M Left 4th Expansile lytic lesion Multinucleated giant
  reaction   metacarpal with thinned out cortex, cells were seen enevenly
  n=7   proximal portion  no calcification distributed throughout   
   2 63/F Middle phalynx, Expansile lytic lesion the lesion. Osteoid 
     right middle  with thinned out cortex formation and   
     finger  hemosiderin deposition 
   3 43/F Proximal phalynx, Expansile lytic bony was seen in four cases 
     left index finger lesion
   4 40/F Right ring finger 
   5 19/F   Right ring finger  
   6 36/F   Right middle 
     finger  
   7 36/F Left middle 
     finger 

 3 Ganglion cyst 1 25/F Right wrist Expansile lytic lesion Gelatinous material seen
  n=3 2 50/F Left wrist Expansile lytic lesion surrounded by a thin rim  
   3 23/F Right talus Lytic lesion of bone of bone. One lesion was  
       multi-loculated 

 4 Simple bone 1 54/M Lower end of Expansile lytic lesion Solitary cyst which is
  cyst    fibula & left talus with thinning out of lined by fibrous tissue
  n=2    cortex containing hemosiderin  
   2 21/F Left calcaneum Expansile lytic lesion laden macrophages and
      with thinning out of few cholesterol clefts 
      cortex with sclerosis

incidence in the hand ranging from 1.2% to 
4.0% and in the foot from 0.9% to 2.5%.2,8-11 In 
the present series, the incidence was 15.3% and 
7.6%, respectively. Giant cell tumors in these 
locations affect younger subjects, tend to be 
multicentric, and have a higher recurrence rate 
compared with those occurring at other sites.12 

In the present series, 4 lesions were recurrent, 
while multicentricity was not observed. 

 Although mainly found in the age group 
of 5-20 years, aneurysmal bone cysts(ABC) 
affected patients aged 12 to 45 years. They 
usually involve the metaphysis of long bones 
but we found aneurysmal bone cysts affecting 
the carpal (n=2) and tarsal (n=6) bones which 
is something unique. A single case of ABC in 
calcaneum of a 7-year-old boy was reported in 
a series of 50 cases by Uppin et al from South 
India.2
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TABLE 4: Malignant tumours involving bones of hands and feet [n=3]

    S.No. Lesion Case No. Age/Sex Site Radiology HistoPathology

 1 Chondrosarcoma 1 65/M Left 3rd  Cystic lesion Grade 3 lesion
  n=1   metacarpal with bone  with large areas
      destruction and  of necrosis.
      soft tissue  (Figure 8)
      component 

 2 Ewing’s  1 13/F Right 5th Cystic lesion Round cell
  Sarcoma   metacarpal with bone tumor with
  n=1    destruction abundant 
       cytoplasm in 
       few cells.

 3 Osteogenic  1 14/M Left Mixed sclerotic Pleomorphic
  Sarcoma   scaphoid and lytic lesion cell sarcoma
  n=1    with cortical  with neoplastic
      destruction osteoid.

TABLE 3:  Inflammatory and post traumatic lesions of bones of hand and feet [n=9]

S.No. Lesion Case Age/Sex Site Radiology HistoPathology
  No.

1 Non-specific 1  32/M Right Expansile bone Few necrotic bony
 chronic    wrist growth with sclerosis bits were seen
 osteomyelitis    and sequestration surrounded by
 n=5 2 21/M Great toe Intramedullary dense lymphocytic
     destruction of great and neutrophilic   
     toe infiltrate 
  3 45/M   Great toe Intramedullary (Figure 7) 
      destruction
  4 9/M Right Intramedullary 
    ring destruction
    finger 
  5 62/M Left  Intramedullary
    middle  destruction
    finger 

2 Tuberculous  1 54/M Great toe Intramedullary Well defined
 osteomyelitis    destruction epitheloid
 n=1     granulomas are 
      seen with scanty
      caseous necrosis.   
      ZN stain was 
      negative for AFB

3 Inflammatory 1 60/M Right Lytic bony lesion Solitary cyst was
 simple cyst   wrist  seen lined by
 n=3  2 35/F Left  granulation tissue
    carpal  and admixed 
    bones  neutrophils and
   7/M   Right  macrophages 
    little 
    finger 
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FIG. 6:  Enchondroma with lobules of mature cartilage.  H&E X 200. 

FIG. 7: Non-specific osteomyelitis. Neutrophils and lymphocytes are 
seen partly destroying the bone.  H&E X 200. 

FIG. 8: Chondrosarcoma with moderate cellularity.  H&E X 200.
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 Bones of hands and feet are the most common 
extragnathic sites for giant cell reaction.13-15 Giant 
cell reaction was seen exclusively in bones of 
the hands in 7 (13.46%) cases (phalanges-6, 
metacarpal-1). Uppin2 reported 3 (6%) such cases 
in bones of the hand in their study. 
 In the present series, non-specific osteomyelitis 
of the small bones of the hands or feet constituted 
9.6% (n=5) of the total cases; 3 in the phalanges 
of hands and 2 in the great toe. Although 
tuberculosis is the major cause of osteomyelitis 
in India,3 it affected the great toe in only one case 
in our study. Uppin et al reported tuberculous 
osteomyelitis in 5.3% cases in the bones of the 
hands or feet and non-specific osteomyelitis in 
44% cases. Craigen et al, reported osteomyelitis 
in the bones of the hands or feet in 20% of all 
cases of osteomyelitis, the latter being more 
commonly involved.16  Our findings corroborate 
with the large series of 203 lesions of the bones 
of the hands or feet studied by Ostrowski and 
Spujt who reported only 5 cases of osteomyelitis 
and 1 case of tuberculosis.17

 Chondroblastomas involving the bones of 
the hands or feet are uncommon, with most 
occurring in the calcaneum and talus. Phalangeal 
involvement, as noted in two of our cases and 
one case in the study by Uppin, is extremely 
uncommon.18  One case each of other benign 
cartilage-forming tumours namely enchondroma 
and fibromyxoidchondroma were seen in our 
study similar to other reported series where 
cartilage-forming tumours were the most 
common.17,19-20

 Only 3 malignant tumours localised 
to the hands were reported in our study 
suggesting that they are outnumbered by benign 
entities. Chondrosarcoma, Ewing sarcoma and 
osteosarcoma, the common malignant tumours 
in the series from India2 China20 and USA17 were 
the ones observed in our study.  Other lesions 
namely sarcoidosis, metastatic bone lesions and 
hematologic neoplasms, reported in other series 
were not seen in our study. We managed to find 
certain individual and category of lesions with a 
predilection to affect certain anatomical site in 
the hands and feet as depicted in figures 2 and 3. 

Conclusion
Lesions of the bones of the hands or feet are 
uncommon. Benign tumors were much more 
common than malignant tumours in our series. 
Giant cell tumour was more common than in 
earlier reported series of cases. Aneurysmal 
bone cysts were observed much more commonly 

as compared to other studies, that too in the 
uncommon location of tarsals and carpals. 
Infections/inflammatory lesions were less 
common as compared to other studies from India. 
Phalangeal involvement by chondroblastoma in 
our study is extremely rare and merits attention. 
Primary malignant lesions are rare and affect 
nonphalangeal bones. 
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