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Introduction

Bone is the third leading site for metastases, after the 
lung and liver, and approximately 15% of all carcino-
mas clinically manifest bone metastases (1). The most 
frequent part of the skeleton for metastatic bone dis-
ease is the axial skeleton, especially the thoracic and 
lumbar spine, followed by the bony pelvis (1). Bone 
metastases generally affect bones that are rich in red 
marrow (2). In the limbs, the incidence decreases 
from proximal to distal, and metastases that are distal 
to the knee and elbow are distinctly rare (1).

There is a global confusion, misunderstanding, and 
misuse of the term “acrometastasis” in the literature. 
Some authors use this term to describe the metastatic 
lesions located in the hands and feet, whereas oth-
ers use it for metastases that are located distal to the 

elbow and knee (2-7). In a recent study, metastases 
distal to the elbow and knee, such as metastases in 
the hands and feet, have been highlighted as signs of 
poor prognosis and were shown to occur earlier in the 
course of the disease (8). Therefore, the term “acral 
metastases” is used to describe the metastases distal 
to the elbow and knee till the fingertips (covering both 
the metastases distal to the elbow and knee and me-
tastases in the hands and feet) in this study (9, 10).

The metastatic lesions located distal to the elbow and 
knee represent approximately 0.1%-7% of all bone me-
tastases (5, 9, 10). Acral metastases are frequently found 
in patients with widespread disseminated disease; how-
ever, in some patients, acral metastases may be the first 
sign of malignancy (5). It has been shown that in 10% of 
the patients, acral metastases may be the first presenta-
tion of an occult silent malignant disease (6, 11).
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ABSTRACT

Objective: This study aimed to investigate the clinical, pathological, and prognostic characteristics of acral metastases in patients with 
malignant disease and to determine the impact of different types of acral metastasis treatment on patient survival.

Methods: In this retrospective study, 64 acral metastatic lesions in 46 patients (17 women, 29 men; mean age, 61.5 years; age range, 35-82 
years) who were evaluated by the Bone and Soft Tissue Tumors Council of our institute from 2015 to 2019 were included. The patients’ 
primary tumor site, tumor type, localization of acral metastases, main symptom, duration from the diagnosis of the primary tumor to the 
diagnosis of acral metastasis, duration from the diagnosis of acral metastasis to death, and survival data were analyzed. The diagnosis of 
acral metastasis was confirmed by histopathological evaluation in 38 patients and clinical and radiological assessment of the lesions in 8 
patients. The treatment type for each acral metastasis was individualized by the institutional Bone and Soft Tissue Tumors Council and 
categorized into 3 groups: excisional surgery (amputations and resections), palliative surgery (prophylactic fixation, intralesional curet-
tage, and bone cement augmentation), and non-surgical treatment (chemotherapy, radiotherapy, and hormone therapy).

Results: A total of 16 acral metastases (25%) were identified in the upper extremity and 48 (75%) in the lower extremity. The most common 
primary tumor site was the lungs (32.6%), and the most common tumor type was adenocarcinoma (43.2%). The most frequent symptom 
and the primary reason for admission was pain (58.7%). The mean duration between the diagnosis of primary tumor and the diagnosis of 
acral metastasis was 19.1 (range, 0-124) months. No significant correlation was determined between the primary tumor types and duration 
from the diagnosis of primary tumor to the diagnosis of acral metastasis (p=0.278). Acral metastases were treated by excisional surgery 
in 15 (32.6%) patients, palliative surgery combined with non-surgical treatment in 10 (21.7%) patients, and only non-surgical treatment 
modalities in 21 (45.7%) patients. No significant correlation existed between the treatment types and patient survival (p=0.058). At the 
final follow-up, 30 (65.2%) patients were dead owing to the disease. The mean overall survival of the entire study group was 24.9 (range, 
3–55) months. The mean duration between the diagnosis of acral metastasis and death was 7.6 (range, 3–24) months in patients who were 
dead owing to the disease (p=0.012).

Conclusion: When the diagnosis of acral metastasis is established, it should be borne in mind that the most common primary tumor site 
and type are most likely the lungs and adenocarcinoma, respectively. The treatment type for acral metastasis may have no significant 
impact on patient survival, but the extensiveness of the disease may be a critical factor for survival.

Level of Evidence: Level IV, Prognostic study
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Patients with acral metastases usually present with progressive pain, 
swelling, non-healing wounds, and ulcerations (Figure 1). Because 
recognition of these lesions is not very easy, especially in patients 
with an undiagnosed malignant disease, they are often misdiagnosed 
as infectious and inflammatory lesions, such as diabetic foot, chronic 
venous ulcerations, paronychia, gout, osteomyelitis, tuberculous dac-
tylitis, and often osteoarthritis (2, 5, 6).

Acral metastases are considered as dissemination of the malignant 
cells through the entire blood flow and are believed to be a mani-
festation of poor prognosis (5, 6). Increase in the incidence of acral 
metastases is observed in the literature parallel to the increased sur-
vival of patients owing to the improvements in oncologic treatment 
(2). Small-cell lung tumors are reported as the most frequent cause 
of acral metastases; however, other cancer types and malignant dis-
eases are also reported as primary lesions for acral metastasis in the 
literature (3, 5, 6, 12).

The objective of this study was to determine which organ tumors 
and which tumor types most commonly cause acral metastasis, to 
evaluate the treatment options for survival of patients, and to raise 
awareness among clinicians about non-traumatic distal extremity le-
sions, particularly in the elderly with both unknown and diagnosed 
malignant disease.

Materials and Methods

This study was approved by the local ethics committee for scientific 
research of the Trakya University, School of Medicine with the ap-
proval number of TÜTF-BAEK 2019/453. The data of all the patients 
with extremity metastases distal to the knee and elbow, who were 
evaluated by the Bone and Soft Tissue Tumors Council of Trakya 

University Health Center for Medical Research and Practice Hospital 
between January 2015 and November 2019, were analyzed retrospec-
tively.

The clinical, radiological, and histopathological confirmation of the 
acral metastatic lesions were evaluated and noted.

The treatment option for each patient was individualized by the in-
stitutional Bone and Soft Tissue Tumors Council according to the 
patients’ general performance, life expectancy, metastases to major 
internal organs, localization of primary tumor, localization of the ac-
ral metastasis, and operability of the lesion. The treatment modalities 
were grouped as excisional surgery (amputations and resections), 
palliative surgery (prophylactic fixation or intralesional curettage 
and bone cement augmentation), and non-surgical treatment (che-
motherapy, radiotherapy, and hormone therapy).

Epidemiological data regarding age, sex, primary tumor site, type of 
primary tumor, main symptom, localization of acral metastasis, pres-
ence of other skeletal and extraskeletal metastases, time period be-
tween diagnosing primary tumor site and acral metastasis, treatment, 
and survival of the patients were collected from the medical archives 
of the institution. All the collected data were analyzed statistically 
to determine which tumor types and localizations most commonly 
cause acral metastases and to investigate the possible association be-
tween the treatment options and survival.

Statistical analysis
All the statistical analyses were performed using the Statistical Pack-
age for the Social Sciences for Windows version 22.0 (IBM SPSS 
Corp.; Armonk, NY, USA). Mean, standard deviation, and median 
values were calculated for numerical variables. Differences in quan-
titative variables between the groups were measured using the Krus-
kal-Wallis test, and quantitative differences between the groups were 
evaluated using the Fisher’s exact test. Survival analysis between the 
groups was studied using the Kaplan-Meier survival analysis. In all 
the analyses, p<0.05 was set as statistically significant with a 95% 
confidence interval.

Results

There were 46 patients with 64 acral metastatic lesions. There were 
17 women (36.9%) and 29 men (63.1%). The mean age of patients was 
61.5 (range, 35-82) years. A total of 16 (25%) acral metastases were 
found in the upper extremities and 48 (75%) in the lower extremities 
(Table 1). 

Çiftdemir et al. / Acta Orthop Traumatol Turc 2021; 55(1): 67-72

68

•	 Acrometastases are frequently found in patients with widespread disseminat-
ed disease, but in some cases, acrometastases can be the first sign of a malig-
nant disease.

•	 Recognition of these lesions is not very easy, especially in cases with an undi-
agnosed malignancy; they are often misdiagnosed as infectious and inflamma-
tory lesions.

•	 Acrometastases have a negative influence on patients with oncologic disease 
by limiting their physical activity, discouraging and causing failure in sustain-
ing against malignancy.

•	 Clinicians should be aware of non-traumatic distal extremity lesions, especial-
ly in elderly people with both unknown and diagnosed malignant disease. 

H I G H L I G H T S

Figure 1. a-d. Radiographs and clinical photograph of the right toe (a, b, and c) with an axial plane thoracic computed tomography scan (d) of a 65-year-old male patient with 
a 3-year history of a larynx carcinoma treated with a radical laryngectomy and radiotherapy. The patient was complaining about his right toe for 6 weeks. Squamous-cell 
carcinoma metastasis was diagnosed after the toe amputation. A detailed investigation revealed a bronchopulmonary mass
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Pain was the most common symptom and the primary reason for 
admission in patients with acral metastases in our study. When the 
reasons for admission were analyzed, it was found that 27 (58.7%) 
patients were admitted because of intolerable pain, 6 (13%) patients 
because of pathological fractures, and 4 (8.7%) patients because of 
palpable masses. The remaining patients in this study were referred 
from the oncology unit with asymptomatic acral lesions detected 
during routine scanning.

Most of the acral metastatic lesions in the patient group were con-
firmed by various methods in our study. A total of 30 (65.2%) pa-
tients obtained histopathological diagnosis from their lesions after 
a Jamshidi biopsy and 8 (17.4%) after incisional (open) or excisional 
(amputations) biopsies. Amputations were performed in 3 patients 
without any previous confirmation of the diagnosis by a biopsy. The 
reasons for this approach were the clinical condition of the extremity 
and the patient (i.e., 1 of the patients was bed-ridden for 2 months be-
cause of the acral metastasis in his tarsal bone). The acral metastatic 
lesions in the remaining 8 (17.4%) patients with disseminated disease 
and multiple metastases were evaluated by the Bone and Soft Tissue 
Tumors Council and regarded as acral metastases on the basis of the 
clinical, radiological, and scintigraphic characteristics. Disease pro-
gression, multiple-bone and visceral organ metastases, and similarity 
in the radiological characteristics of the acral metastatic lesions to 
previous histopathologically proven bone metastases constituted the 
critical decision in these patients.

Adenocarcinomas were the most frequent (43.5%) histopathological 
type of primary tumor that caused acral metastases in this study, 
followed by hematological malignancies (26.1%), squamous-cell 
carcinomas (21.7 %), and sarcomatoid tumors (8.7%) (Table 2). The 
primary tumor sites were the lungs (32.6%), reticuloendothelial sys-
tem (26%), kidneys (8.7%), breast (6.5%), larynx (6.5%), colon (4.4%), 
prostate (4.4%), uterus (4.4%), inner ear (2.2%), stomach (2.2%), and 
skeletal muscle (2.2%) (Table 2).

The mean duration between the primary tumor diagnosis and the di-
agnosis of acral metastasis was 19.1 (range, 0-124) months. The mean 
duration between the primary tumor diagnosis and the diagnosis of 
acral metastasis was 16.7 (range, 0-124) months for the adenocarci-
noma group, 40.2 (range, 0-120) months for the hematological malig-
nancies, 16 (range, 0-63) months for the sarcomatoid tumors, and 8.5 
(range, 0-29) months for the squamous-cell carcinoma group. There 
was statistically no significant correlation between the tumor types 
and duration between the diagnosis of primary tumor and the diag-
nosis of acral metastasis (p=0.278).

It was found that acral metastases were the first sign of malignant 
disease in 20 (43.5%) patients in the study (Figure 2). Acral metasta-
ses presented as a part of disseminated disease in 28 (60.8%) patients, 
whereas solitary acral metastases were found in 18 (39.1%) patients. 
In patients with disseminated disease, acral metastases were accom-
panied by pulmonary metastases (11 patients), lymph node metasta-
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Table 2. Localization and tumor types of the patients’ primary tumors

Primary tumor type Localization
Number of patients 

(n=46), n (%)

Adenocarcinoma Pulmonary 8 (17.39)

Invasive ductal carcinoma 3 (6.52)

Prostate 2 (4.34)

Endometrium 2 (4.34)

Renal cell carcinoma 2 (4.34)

Colon 2 (4.34)

Stomach 1 (2.17)

Hematological 
malignancy

Lymphoma 8 (17.39)

Multiple myeloma 4 (8.69)

Sarcomatoid Sarcomatoid renal cell 
carcinoma

2 (4.34)

Histiocytic sarcoma (inner ear) 1 (2.17)

Angiosarcoma (gluteal) 1 (2.17)

Squamous-cell 
carcinoma

Pulmonary 7 (15.21)

Larynx 3 (6.52)

Table 1. Distribution of acrometastatic lesions’ localization in the upper and 
lower extremitie

Upper extremity (n=16), n (%) Lower extremity (n=48), n (%)

Radius 8 (50) Tibia 33 (68.75)

Ulna 3 (18.75) Fibula 7 (14.5)

Carpal 0 Tarsal 6 (12.5)

Metacarpal 2 (12.5) Metatarsal 0

Phalanx 3 (18.75) Phalanx 2 (4.25)

Figure 2. a-d. Radiographs (a and b) and T1-weighted coronal plane magnetic resonance imaging (c) of the left tibia with an axial plane thoracic computed tomogra-
phy scan (d) of a 67-year-old male patient with a 3-month history of left leg pain without a known history of malignancy. The patient sustained a diaphyseal fracture 
of his left tibia 20 years ago. Jamshidi biopsy from the lesion revealed a pulmonary adenocarcinoma with lymph node metastasis. The patient was treated with an 
above-knee amputation. The scientific justification for amputation instead of limb salvage was based on the low Karnofsky performance scale values, heavy smoking, 
uncontrolled diabetes, and insufficient vascular supply to the extremity

a b c d



ses (7 patients), hepatic metastases (6 patients), and surrenal metas-
tases (4 patients).

In this study, acral metastases were treated with excisional surgery 
in 15 (32.6%) patients, palliative surgery combined with non-surgical 
treatment in 10 patients (21.7%), and only non-surgical treatment mo-
dalities in 21 (45.7%) patients. There was no statistically significant 
correlation between the treatment modalities and patient survival 
(p=0.058).

In the final follow-up, 30 (65.2%) patients were dead owing to the 
disease. The mean overall survival of the entire study group was 24.9 
(range, 3-55) months. The mean duration between the diagnosis of 
acral metastasis and death was found to be 7.6 (range, 3-24) months 
in patients who were dead owing to the disease (p=0.012). The best 
survival in patients who were dead owing to the disease considering 
the histological type of primary tumor was found in patients with 
adenocarcinoma (9.7 months). The survival analysis of patients who 
were alive showed that the mean survival in patients with solitary 
metastases was 40.3 (range, 25-55) months, whereas survival in 
patients with disseminated disease was 13.9 (range, 6-21) months 
(p=0.011). Because of the heterogeneity of the primary tumor sites, 
statistical comparison could not be performed between the primary 
tumor locations and survival rates (Table 2).

Discussion

Acral metastases are rare lesions, which are easily misdiagnosed or 
ignored in the course of oncologic treatment. Unfortunately, these 
lesions have a detrimental effect on patients with malignancies by 
limiting their physical activity, discouraging and causing failure in 
sustaining against malignancy. It is therefore very necessary to iden-
tify and treat these metastatic lesions as soon as they appear.

Results of this study showed that the most frequent primary tumor re-
lated to acral metastases was pulmonary carcinoma, which is consis-
tent with the literature (3, 5, 6, 12). Pulmonary tumors have direct ac-
cess to the entire circulation and spread easily and hematogenously 
through the left atrium and ventricle (2, 7). Furthermore, it has been 
reported that 50% of the patients presenting with an acral metastasis 
have pulmonary involvement at presentation (13). Hematogenous 
spread is the keystone mechanism of acral metastasis. An increase of 

the local blood flow and trauma are considered to play a role in the 
pathogenesis of acral metastases (6, 12, 14). This evidence explains 
the predominance of pulmonary tumors as the primary lesions in pa-
tients with acral metastases. In addition, trauma may attenuate the 
resistance of the surrounding tissue and facilitate adhesion and prop-
agation of metastatic cells within the osseous tissue (2).

Adenocarcinomas were classified as the most frequent primary tu-
mor type in our study when the tumor types were divided into 4 
major categories according to their histological origins. Most of the 
adenocarcinoma cases in this study were pulmonary and breast 
carcinomas. Excluding the histological origin of the primary tumor, 
there was a strong predilection for pulmonary tumors (32.6%) fol-
lowed by reticuloendothelial system tumors (26%) as primary tumors 
in patients with acral metastases in this study. This consequence is 
consistent with the hypothesis that tumor cells disseminate to the 
acral regions of the body via circulation rather than the lymphatic 
route (6).

Patients with acral metastases usually present with pain, palpable 
mass, and loss of function. Machado et al. (5) in their observation-
al study about patients with acral metastases reported that the main 
symptom in 62% patients was pain. The authors also stated that 14% 
of patients presented with pathological fractures. The reason for ad-
mittance was intolerable pain in 57.8% of the patients in our study, 
and 13% of the patients presented with pathological fractures.

It is believed that acral metastasis is a sign of disseminated disease; 
however, it has been reported in the literature that in 10% of the pa-
tients, acral metastasis can be the first manifestation of an oncologic 
evidence (2, 6, 13, 15). Results of our study showed that in 43% of the 
patients, acral metastases were the first sign of a malignant disease. 
The reason for this could be that our institution is a tertiary care cen-
ter, including a separate oncologic hospital that serves as a regional 
and international oncologic center.

The duration between the diagnosis of acral metastases and diagno-
sis of primary tumor varies in the literature (3, 5). This variable is 
available only in patients with a previously diagnosed malignancy. 
There are various time periods in various case reports in the liter-
ature (range, 0–720 months), which are difficult to generalize and 
have been mostly mentioned in the case reports; however, we have 
found 2 publications containing this data (3, 5). In the retrospective 
case series of Healey et al., it was stated that the time from the diagno-
sis of primary cancer to presentation of the acral metastasis was 16.1 
months for lesions in the hand and 2.9 months for lesions in the foot 
(3). The interval did not depend on the type of primary tumor. In the 
study by Machado et al., the authors stated that the time between the 
diagnosis of the primary tumor and the diagnosis of acral metastasis 
was 41 (range, 0-150) months (5). In our study, the mean duration 
between the primary tumor diagnosis and acral metastasis diagnosis 
was 19.1 (range, 0-124) months. There was no statistically significant 
correlation between the tumor types and duration between the diag-
nosis of primary tumor and of acral metastasis. The reason for this 
insignificance could be owing to the low number of patients included 
in the cohort.

Tani et al. classified the bone metastases in their recent publication 
as body trunk metastases, rhizometastases (arm or thigh), mesome-
tastases (forearm or lower leg), and acrometastases (hands and feet) 
and investigated their effects on the prognosis and outcome (8). The 
authors stated that mesometastases appear earlier than acrometasta-
ses in the course of the disease, and both represent disease dissemi-
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Figure 3. Kaplan-Meier’s diagram showing survival analysis of patients who were 
alive with regard to the extensiveness of bone metastasis



nation and poor prognosis. The authors recommend palliative rath-
er than invasive management in patients with acrometastases and 
mesometastases. Treatment of acral metastases is still debated, and 
there is no treatment protocol because of the rarity of the entity (6). 
Treatment of acral metastatic lesions must be planned on the basis 
of whether the metastasis is solitary or multiple. A complete staging 
must be performed in every patient, even in those with disseminat-
ed disease with multiple metastases. A detailed investigation of the 
thoracic and abdominal areas using computed tomography and to-
tal-body bone scan to evaluate the visceral organs and to detect the 
multiplicity and extent of bone metastases is the traditional option for 
staging. Positron emission tomography scan is used by our Bone and 
Soft Tissue Tumors Council instead of total-body bone scan because 
of its increased sensitivity (16). In our study, aggressive treatment 
with wide resection (often amputations for acral metastasis of the 
hand and foot) in case of a solitary acral metastasis was performed. 
The treatment options vary in patients with disseminated disease; 
location and the extent of the lesion, expected survival, overall per-
formance of the patient, and primary tumor type are the variables 
affecting the decision on the treatment options. Treatment options 
should be individualized and performed on a case-by-case basis al-
lowing the treatment of the primary tumor. Goals of the treatment 
should be focused on symptomatic relief and functional restoration 
although usually short-term palliation is targeted (6, 13). Healey et al. 
reported that amputation and curettage were the surgical options for 
acral metastasis (3). Machado et al. reported en bloc resection and 
reconstruction with autologous or heterologous structural grafting in 
50% of their patients, whereas the remaining patients were treated 
with cryosurgery, cement filling, amputation, and prophylactic nail-
ing (5). Leeson et al. reported that 8 of 57 patients received surgical 
treatment in their study (4). Nearly one-third of the patients were 
treated with excisional surgery in our study, whereas 21.7% of the 
patients received supportive surgery combined with non-surgical 
treatment, and 45.7% of the patients had only non-surgical treatment.

With modern drugs, radiosurgery, and improvements in surgical ca-
pabilities, survival of patients with oncologic diseases is increasing 
(6). Although acral metastases are rarely seen entities, their preva-
lence is increasing owing to the increase in the life-span of the pa-
tient population with oncologic diseases. The most common primary 
tumor that causes acral metastasis is the lung tumor; however, hema-
tologic malignancies and other sources of malignant diseases should 
also be kept in mind. The treatment depends on various factors but 
by any measure, acral metastasis is a sign of poor prognosis (2).

Acral metastases are most commonly seen in pre-terminal patients 
with widespread disease and are considered to be an indicator of 
poor outcome. Various data on the survival rate of patients with 
acral metastasis are available in the literature, and some authors 
suggest that these results have not changed over the last 25 years 
(2, 3, 5, 7, 11, 12). However, renal cell carcinoma metastases appear 
as an exception, and it has been shown that aggressive surgical 
resection prolongs the survival beyond 12 months, especially in 
patients with a long interval between nephrectomy and acral me-
tastasis (2, 6, 13).

The best overall survival regarding the histological type of primary 
tumor was in patients with adenocarcinoma (9.7 months) in this 
study. However, we believe that this fact is not applicable for all the 
patients with adenocarcinoma, such as a pulmonary adenocarcino-
ma and prostate adenocarcinoma. There were 8 patients with pul-
monary adenocarcinoma in our study; in 5 of them, acral metastases 
were the first sign of malignancy, and only 1 of them is still alive. 

The reason for this overall survival rate can be explained with the 
presence of other adenocarcinomas, such as bladder, prostate, and 
breast adenocarcinomas, which are less aggressive than the other tu-
mor cases in our study group (Table 2).

This study had several limitations. The first limitation is about the 
treatment options of 3 patients. In 3 patients, amputations were per-
formed without a prior biopsy. These 3 patients were in poor condi-
tion with lowered Karnofsky performance scale values. In addition, 
one of them was bed-ridden for 2 months because of the acral me-
tastasis in his tarsal bones with severe sacral decubitus ulceration. 
Heterogeneity of the patient group in terms of extraskeletal metas-
tases and primary tumor locations is another limitation of the study. 
In fact, patients with primary pulmonary tumors should be treated 
separately for acral metastases as the pulmonary tumor metastases 
bypass the pulmonary filter and pass directly into the systemic cir-
culation, making metastases easier for the acral regions of the body.

This study emphasizes the importance of acral metastasis by review-
ing the epidemiological evidence, examining which primary tumor 
types and locations most frequently cause acral metastases, and in-
vestigating the potential associations between treatment options and 
survival. A high level of concern and suspicion is required in case 
of a distal extremity complaint from a patient with previously diag-
nosed cancer or in patients with constitutional symptoms, such as 
weight loss, anemia of uncertain cause, fatigue, loss of appetite, mal-
aise, and dyspnea of an undiagnosed malignant disease.

In conclusion, acral metastases are serious manifestations of malig-
nant disease and are a sign of dissemination of disease through the 
hematological route. These lesions should be diagnosed and treated 
appropriately to promote the progression and sustainment of the on-
cologic treatment and to support the patient.
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