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Abstract. – OBJECTIVE: Acrometastases are
a rare observation, and account for approximate-
ly 0.1% of metastases. Every age can be affected,
with a male predominance. The most common
primary cancer site is the lung, followed by the
colo-rectal, breast and genito-urinary tract.

They are most commonly seen in pre-terminal
patients with wide-spread disseminated disease.
Rarely, they may be the first presentation of oc-
cult silent cancer, mimicking a benign condition.
There is no standard treatment. We reviewed
last 20 years literature in order to describe the
most common sites of primary tumours and the
more commonly used treatments.

MATERIALS AND METHODS: We searched
the Cochrane Central Library (CENTRAL), MED-
LINE/PubMed (from 1940 to February 2014),
SCOPUS database, and EMBASE/Ovid using a
combination of controlled vocabulary and text
word terms.

RESULTS: Lung cancer was the first most com-
mon cause of acrometastases both in hands and
feet, with 32.9% of all the cases; 20% of cases
were renal cell cancer (RCC) metastases, followed
by breast (12.9%) and colon (10%). Primary malig-
nancies and site of metastasis (hand vs foot) sug-
gest that the tumour cells reach the bones
through the circulation and not the lymphatic sys-
tem; in foot acrometastases Batson’s plexus may
play a fundamental role in dissemination.

CONCLUSIONS: Treatment depends on stag-
ing and tumor extent. Amputation or disarticu-
lation is the most common approach. It allows
a wide margin resection and pain control. In
some cases palliative treatment with radiation
therapy, bisphosphonates and chemotherapy
have been attempted with good results. The
prognosis of the patients with acrometastases
is poor; the mean survival time after diagnosis
is 7 (±7) months. Special reference needs to be
made to metastasis from renal cell carcinoma;
if treated with radical surgical resection and
nephrectomy a better outcome and survival
rate shall be expected.
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Introduction

Acrometastases are metastases located distal to
the elbow and knee1. While metastatic bone disease
is a common observation in a cancer patient natural
history, metastases in hands and feet are a very rare
occurrence, and represent the 0.1% of all metastat-
ic bone lesions2. Since they are usually found in
widespread cancer disease, hand and foot metas-
tases are indicators of poor prognosis. Generally,
mean life expectancy after acrometastasis diagno-
sis is about 6 months1. The most common primary
malignancy is lung cancer, followed by gastro-in-
testinal e and genito-urinary tracts tumours3.

There is an increase of reports in literature,
since a better life expectancy in cancer patients
brought along an increased risk of bony metas-
tases, and acrometastases as well.

They are generally diagnosed in patients with
a well-known tumour history, but in 10% of the
reported cases they represented the first sign of
an occult malignancy4.

They present with soft tissue swelling, erythe-
ma, functional impairment of the affected ray,
and intermittent pain, generally at rest and not
modified by movements. Differential diagnoses
include: inflammatory lesions, cysts, gout, gan-
glia, osteomyelitis, tuberculous dactylitis, pyo-
genic granuloma and primary skin tumours2.

In this article we revise the new cases reported
in literature since 1987 and add them to previous
database present in literature. Because of the
bizarre nature of acrometastases, we focus on the
physiopathology of this disease.

Epidemiology
Bone metastases are a common finding in the

natural history of cancer patients; on the contrary
acrometastases are very rare. They account ap-
proximately for 0.1% of all metastatic osseous
involvement2.

Current advances in cancer therapy have in-
creased patients’ life expectancy though increas-
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ing the risk of metastases and acrometastases, as
well. Finding acrometastases is considered a sign
of poor prognosis, since they usually appear in
patients with widespread disease1; even though in
10% of cases acrometastases are the first sign of
an occult cancer4,5.

The first to describe this rare manifestation in
the hand was Handley in 19066. In 1920 Blood-
good7 published the first report of a metastasis in
the foot. In the reported series men are affected
two times more than women, and lung cancer is
the most common malignancy. In order to ex-
plain this male predominance, the strong rela-
tionship between cigarette smoking and lung
cancer has been advocated8. Even though smok-
ing attitude in women is increasing, though in-
creasing lung cancer incidence in female sex, and
perhaps acrometastases.

Healey et al9 noted a predilection for the domi-
nant hand when the metastases were located in
the upper limb; on the contrary, Hayden et al10

noted no relationship between hand dominance
and incidence of metastases, since both hands
were equally affected in their series.

Lung cancer is the primary malignancy in al-
most half acrometastases, followed by renal cell
carcinoma, colorectum and breast2.

Materials and Methods

fWe based our review on the papers by Kerin
et al2 and Libson et al11. The latter published in
1986 a review of all the cases of acrometastases
reported in literature until that moment.

The following electronic databases have been
searched: The Cochrane Central Library (CEN-
TRAL), MEDLINE/Pubmed (from 1940 to Feb-
ruary 2014), SCOPUS database, and EM-
BASE/Ovid. The search strategies for the differ-
ent electronic databases (using a combination of
controlled vocabulary and text word terms) were:
acrometastasis OR acrometastases OR hands
metastases OR hand metastasis OR foot metasta-
sis OR feet metastases OR extremity metastasis
OR extremities metastases OR small bone metas-
tasis OR small bones metastases; Hand OR Fin-
ger OR Metacarpal OR Digit OR Phalanx OR
small bones.

Articles not written in English, French or Span-
ish were excluded. We collected 118 case reports
and review articles. 70 patients were reported12-91

(Table I). These cases have been added to those
previously recorded in the literature. Table II

records the primary malignancies of the 70 new
cases reported in the literature since 1987; Table
III reports the new 49 cases of metastases to the
hand by site of origin. Table IV deals similarly
with the 21 cases of foot metastases. In Tables V
and VI there is the total amount of metastases in
the hand and foot, respectively.

Results

In our review of the new cases reported since
1987, we collected 49 metastases located in the
hands and 21 in the feet. Lung cancer was the
first most common cause of acrometastases both
in hands and feet, with 32.9% of all the cases
[Tables II, III, IV]. 20% of cases were Renal Cell
Cancer (RCC) metastases, followed by Breast
(12.9%) and Colon (10%). Even though RCC
had a higher percentage in feet, we recorded a
higher number of RCC metastases in hands.
Though, this is not of statistical relevance, since
the cases of hand metastases were more than
twice the foot metastases.

In 30% of the new cases recorded, acrometas-
tases was the first sign of malignancy. This is an in-
teresting finding since, in the past literature,
acrometastases percentage from occult malignan-
cies is assessed about 10%. We don’t know exactly
the meaning of this evidence. Probably acrometas-
tases have become more frequent during the years,
and clinicians prefer to report rarer cases.

Subsequently, we discuss the main features of
the principle types of acrometastases found in
our review.

Carcinoma of the Lung
Metastases from lung cancer comprise almost

half the recorded secondary lesions to the bones
of the hand. This reflects both the prevalence of
bronchial carcinoma and its predilection for the
skeleton in metastatic spread. Metastases to the
foot are much less common2 (Tables V and VI).
Lung metastases are generally osteolytic and in-
terest a single bone of an affected extremity; mul-
tiple bony involvement may, however, occur2.

Carcinoma of the breast. Breast metastases
show an almost equal predilection for the hand
and foot (Tables V and VI). Multiple bony in-
volvement is characteristic. Their appearance in
radiograms may be sclerotic, lytic, or mixed.

Genitourinary tumours. Examination of Table
VI shows that renal carcinoma is the most com-
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Case Author Year Primary Site Metastatic Site Age Sex

1 Bucley 1987 Colon Hand
2 Colon Hand
3 Troncoso 1991 RCC Foot - proximal phalanx toe
4 RCC Foot - distal phalanx
5 Bloom 1992 Breast
6 Bibi 1993 RCC Hand
7 Abrahams 1995 Occult - Lung Hand - Right thumb 62 M
8 Occult - RCC Hand - 4° MC 63 M
9 Occult - Lung Hand - Lunate 59 F
10 De Maesener 1995 Breast Simultaneous - hand foot
11 Freedman 1995 Breast Foot 47 F
12 Castello 1996 Lung Hand
13 RCC Hand
14 Hard palate Hand
15 Larynx Hand
16 Pharynx Hand
17 Kemnitz 1996 Lung Foot - 1° MT 68 M
18 Saglike 1996 Lung Hand - Phalanx M
19 Viswanathan 1996 Lung Hand - Phalanx
20 Adegboyega 1999 RCC Hand - Phalanx
21 Shannon 2000 Timus Hand - Phalanx 54 M
22 Kaufmann 2001 Lung Foot - Calcaneus M
23 Tolo 2002 RCC Hand - Triquetrum 63 M
24 Slater 2003 RCC Hand - Triquetrum
25 Campa 2004 Lung Hand - Right 4° distal phalanx 72 F
26 osterhouse 2004 Breast Foot - Calcaneus 80 F
27 Riter 2004 RCC Hand - 2° distal phalanx bilateral 53 F
28 Umebayashi 2004 Breast Hand - Right 4° distal phalanx 68 M
29 Yadav 2004 Occult - RCC Foot - Right 55 M
30 Keramidas 2005 Occult - Lung Hand - Right 3° 4° 5° MC 66 F
31 Kouvaris 2005 Breast Foot - Talus 59 F
32 Perdona 2005 Occult - RCC Foot - Toe 72 M
33 Ramkumar 2005 Occult - Lung Foot - Toe 60 F
34 Bahk 2006 Gastric Hand - 1° 2° 3° 4° 5° digits 67 F
35 Maccauro 2006 Occult - Urothelial Foot - Talus 64 F
36 Ozcanli 2006 CHS Hand 47 M
37 Khan 2007 Occult - Bladder Foot 76 M
38 Lai 2007 Occult - Lung Foot - 1° Distal phalanx 57 F
39 Salesi 2007 RCC Hand - Left °2 finger
40 Flynn 2008 Occult - Lung Hand - Left 2° MC 78 F
41 Breast Hand - 3° MC 69 F
42 Miyamoto 2008 Gastric Hand - Left 5° MC 72 F
43 Tzaveas 2008 Lung Hand - Left 5° MC 68 M
44 Ellington 2009 Colon Foot
45 Colon Foot
46 Colon Foot
47 Otsuji 2009 HCC Hand - Left 5° distal phalanx 49 F
48 Wavreille 2009 Breast Hand - Right 5° distal phalanx 48 F
49 Anoop 2010 Occult - Colon Hand - Right distal 5° phalanx 76 M
50 Long 2010 Lung Hand - Left 3° distal phalanx 53 M
51 Lozic 2010 Lung Hand - Right 1° distal phalanx M
52 Bhandari 2011 Occult - Lung Hand - Left 2° finger 52 M
53 Choufani 2011 Occult - RCC Foot
54 Dar 2011 Oesophageal Hand - Bilateral all digits
55 Sur 2011 Breast Hand - Right 2° finger 63 F
56 Endometrium Hand - Right 2° finger 52 F
57 Rectum Hand - proximal phalanx 74 F
58 Lung Hand - proximal phalanx 69 F

Table I. New cases reported in the literature since 1987.

Table continued



New cases recorded
by site of origin N° %

Lung 23 32.9
Kidney 14 20.0
Breast 9 12.9
Colo-rectum 8 11.4
HCC 2 2.9
Endometrium 2 2.9
Gastric 2 2.9
Urothelial 2 2.9
Oesophagus 1 1.4
Vaginal 1 1.4
Pharynx 1 1.4
Larynx 1 1.4
Timus 1 1.4
CHS 1 1.4
Hard palate 1 1.4
Bladder 1 1.4

Total 70 100
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mon primary in foot metastases (18.2%), equal
in incidence to secondary lesions from large
bowel. Renal carcinomatous metastases are also
the third most common cause of metastases to
the hand, constituting 18.4% of the total. A simi-
lar predilection in localization can be seen in
urothelial, uterine and vaginal metastases; even
though peripheral metastases from uterine carci-
noma are rare11.

Gastrointestinal carcinoma. Metastases from
carcinoma of the large bowel show a tendency to
involve the foot, where they are the second most
commonly occurring metastases (16.5%) after
RCC (18.2%). Metastases to the hand are much
less frequent (10.2%).

Gastric and oesophageal tumours rarely metas-
tasise to the extremities.

Discussion

Pathophysiology
Osseous secondary lesions generally affect

bones rich in red marrow such as vertebral
bodies92; little bones of the extremities are very
poor in red marrow2; this could be an explanation
of why acrometastases are so rare.

The precise mechanism used by tumour cells
to reach hands and feet has not been clearly un-
derstood; many hypotheses have been suggested.

It is accepted that tumour cells dissemination
to acral regions occurs through circulation and
not the lymphatic system1,93. This would explain
the high prevalence of lung cancer metastases,
because they have direct access to systemic cir-
culation through left atrium and ventricle. Other
visceral tumour emboli cannot reach directly sys-
temic arteries because they have to pass the filter
of lungs and liver.

Case Author Year Primary Site Metastatic Site Age Sex

59 Lung Hand - proximal phalanx 54 M
60 Borgohain 2012 Occult - RCC Hand - Right 2° MC trapezium Trapezoid 70 M
61 Gharwan 2012 Occult - Colon Hand - Right 3° MC phalanx 54 M
62 Khosla 2012 Vaginal Hand - °4 MC 65 F
63 Lamarca 2012 Occult - Lung Foot - Left 3° MT 68 M
64 Ornetti 2012 Endometrium Hand - Right 2° middle phalanx 68 F
65 Rauf 2012 Occult - HCC Hand - Left 5° distal phalanx 66 M
66 Rinonapoli 2012 Occult - Lung Hand - Left 1° MC thumb 74 M
67 Trinidad 2012 Lung Foot - Right 1° MT 67 M
68 Gilardi 2013 Occult - Lung Hand
69 Ryder 2013 Occult - Urothelial Foot - Left calcaneus 82 F
70 Van Veenendaal 2014 Occult - Lung Hand - Right 3° proxiaml phalanx 83 F

Table I. (Continued). New cases reported in the literature since 1987.

Table II. New cases recorded by site of origin.

New cases of acrometastases
to the hand N %

Lung 17 34.7
Breast 5 10.2
Kidney 9 18.4
Colorectum 5 10.2
Uterus 2 4.1
Larynx 1 2.0
Other 10 20.4

Total 49 100.0

Table III. New cases of acrometastases to the hand.
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Healey et al9 reported that the dominant hand
was more often affected. They postulated this
was because the dominant hand receives a larger
amount of blood supply, and is more likely to un-
dergo injuries than the non-dominant one. For-
merly, in 1923 Joll CA41 suggested a trauma-in-
duced mechanism: repeated trauma may degrade
the resistance of surrounding tissue, allowing tu-
mour emboli to settle and grow within bone. Oth-
er authors, instead, support the theory that trau-
ma would release chemotactic factors, such as
prostaglandins, promoting tumour cells migra-
tion and adherence93.

Localization
Metastases have been recorded in every bone

of each hand.
In Flynn et al series8 the third digit was the

most often affected, followed by the thumb. The
distal phalanx was the preferential site. An expla-
nation could be that tumour emboli need a re-
duced blood speed to settle8. The carpus has been

stated to be a most uncommon site of metastases.
The most commonly affected bones in foot are
talus and calcaneus.

As described by Kerin et al2, the most com-
mon primary malignancies are lung, kidney, co-
lo-rectal, followed by breast. The distribution of
metastases from these primaries to hands and feet
is not indifferent. Lung metastases affect usually
the hand, while renal and colo-rectal metastases
affect the foot; in breast cancer there is no signif-
icant difference between localizations in hands
and feet. Lamarca et al94 explained this phenome-
non describing the diaphragm as a boundary:
supradiaphragmatic tumours reach the systemic
arterial circulation and, therefore, the hands,
while infradiaphragmatic neoplasms use to
metastasise to the feet in a retrograde manner
through the valveless Batson’s vertebral venous
plexus95. In breast cancer, dissemination occurs
through lymphatic system.

A particular case of metastatic dissemination
to the hand has been described by Bahk et al96;
they reported a case of a patient affected by
humerus pathological fracture from gastric can-
cer metastasis; given the poor prognosis they per-
formed intra-medullary nailing; after the proce-
dure dissemination to all the five distal phalanges
of one hand was observed.

Clinical Presentation and Differential
Diagnosis

Acrometastases are generally diagnosed in pa-
tients with a well-known tumour history, but in
10% of the reported cases they represented the
first sign of an occult malignancy4.

They present with pain, palpable mass, an en-
larging digit or a mechanical dysfunction in the

New cases of acrometastases
to the foot N %

New cases of acrometastases to the foot N° %
Lung 6 28.6
Breast 3 14.3
Kidney 5 23.8
Colorectum 3 14.3
Uterus 0 0.0
Larynx 0 0.0
urothelial 2 9.5
vaginal 0 0.0
Other 2 9.5

Total 21 100.0

Table IV. New cases of acrometastases to the foot.

TOT Metastases to the hand
with site of primary neoplasm N° %

Lung 108 44.1
Breast 30 12.2
Kidney 30 12.2
Colorectum 15 6.1
Uterus 6 2.4
Larynx 4 1.6
Unknown 4 1.6
Other 48 19.6

Total 245 100.0

Table V. Total number of metastases to the hand with site of
primary neoplasm. TOT Metastases to the hand

with site of primary neoplasm N° %

Colorectum 19 16.5
Kidney 21 18.2
Lung 20 17.4
Urothelial 11 9.6
Breast 12 10.4
Uterus 6 5.2
Prostate 4 3.5
Ovary 2 1.8
Unknown 8 7
Other 12 10.4

Tot 115 100

Table VI. Total number of metastases to the foot with site
of primary neoplasm.



hand causing impairment of daily activities;
sometimes erythema and ulcerations can be no-
ticed. Pain is generally deep and intermittent,
present also at rest, not modified by movements
and refractory to commonly used analgesics. Dif-
ferential diagnoses include: inflammatory le-
sions, cysts, gout, ganglia, osteomyelitis,
rheumatoid arthritis, tuberculous dactylitis, pyo-
genic granuloma and primary skin tumours2.

Imaging
Appearance on roentnograms depends on tu-

mour origin: lung and renal metastases are gener-
ally lytic, prostatic ones are sclerotic, while breast
metastases are mixed, both lytic and sclerotic.

CT scan is of poor value in this region because
it lacks resolution in this limited space. MRI is
the gold standard; it helps evaluating bone mar-
row disease and extraosseus extension of the tu-
mour3.

Treatment
When an acrometastasis is suspected, a com-

plete staging is necessary in order to determine
the primary lesion, its extension and prognosis.
Considering these data and the patient’s perfor-
mance status, we can tailor the best treatment.

Staging must include radiographs and MRI of
the region affected by metastases, CT of the
chest and abdomen, and bone scan.

It is mandatory to obtain a tissue diagnosis,
performing a biopsy: fine needle aspiration biop-
sy (FNAB) provides cytological diagnosis, while
trocar biopsy and incisional biopsy provide histo-
logic diagnosis. Some authors3,97 suggest not to
use incisional biopsy for limited space in these
regions and the risk of making the lesion extra-
compartmental.

Since acrometastatic cancer is very rarely ob-
served, there is no standard protocol for treat-
ment; we shall evaluate case by case and tailor
the therapy to that particular patient’s needing.
Because of the poor prognosis, treatment is
aimed at palliation: adequate tumour resection,
pain relief, rapid recovery and preservation of
maximal hand function1.

When possible, local curettage and tumour ex-
cision shall be performed in order to salvage the
ray. Unfortunately, in the hand, normal soft tissue
around the lesion is wanting, thus, limiting the
possibility of resection. Most metastases occur in
the distal phalanx; here the flexor tendon and its
sheath is part of the compartment as proximally
as the midpalmar space, while the extensor ten-

don is part of the compartment until the metacar-
pophalangeal joint98. On this basis, disarticula-
tion of the ray is often needed to obtain wide
margins.

In the reported cases, curettage has been per-
formed in lesions that could not be resected with-
out a disfiguring amputation or an unacceptable
degree of functional disability9,96. The rate of lo-
cal recurrence after curettage is 20%3.

Amputation is the most frequent treatment op-
tion in literature, above all when the lesion is lo-
cated in the distal phalanx.

When disarticulation of the ray is performed,
the functional outcome is generally acceptable:
patients do not loose small objects from the
hands, even though grip strength is weaker58.

In the foot, amputation can be that of a ray,
midfoot or transtibial, depending on the location
and spread of the tumour.

Radiotherapy has been attempted also, in order
to obtain either local control of the disease or
pain palliation99,100. The use of chemotherapy is
still controversial since the poor performance sta-
tus of these patients.

Treatment of single acrometastases from Renal
Cancer deserves to be discussed apart. When a
single bone metastasis is found, it is well known
that patients undergoing simultaneous excision of
primary renal cancer along with bony secondary
lesion have a good prognosis101. This could be
valid for acrometastases as well, but further evi-
dences are needed.

Conclusions

Acrometastases are usually found in wide-
spread cancer disease102. They are indicators of
poor prognosis. In the review by Afshar et al103

patients’ mean life expectancy from the time of
the diagnosis was 7 (±7) months.

Generally they affect a single bone or a single
extremity, but cases have been reported in which
a simultaneous involvement of both upper and
lower extremity is seen104, 105.

Before assessing a treatment, a complete stag-
ing and a biopsy are needed.

Since they are very rare, there is no standard
protocol for therapy. In the treatment of appen-
dicular skeleton metastases, tumour sensitivity to
adjuvant therapies must be considered, before
proceeding to surgery106. Chemotherapy and Ra-
diotherapy have been both suggested, even
though amputation and disarticulation are the
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most commonly used treatment. When possible
local excision shall be preferred; unfortunately,
in the phalanges this is difficult to perform since
here bone and tendons are part of the same com-
partment, though shifting the treatment towards
resection/disarticulation.

There is no evidence in literature that
acrometastases excision could improve patients’
life expectancy. It can be speculated that it does
not, since metastases to small bones are signs of
widespread disease, but further studies are needed.

We found no prospective or retrospective
study about quality of life after surgery. Never-
theless, many authors agree that removing
acrometastases improves patients’ quality of life,
even though sacrificing a ray. It is the most effi-
cient way to control the pain107. Even when inva-
sive surgery is performed, the aesthetic and func-
tional outcome is acceptable3,58,108.

Acrometastasis may be the first manifestation
of malignancy109-113. Given the poor prognosis,
early diagnosis is important to offer adequate
treatment. A delay in treatment can adversely af-
fect the quality of life114-118.
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