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Abstract 1 

Background: Bony metastasis distal to the knee is rare, and often reported alongside 2 

metastasis distal to the elbow. We sought to provide empiric evidence of the epidemiology, 3 

presentation, and prognosis of lower limb acrometastasis, alongside investigation of the 4 

distribution of metastases present whilst lower limb acrometastases form. 5 

Methods: This retrospective cohort study identified 44 radiologically confirmed cases of 6 

lower limb acrometastasis from a single region. Case note review facilitated the extraction of 7 

data relating to the stated aims. Patients were grouped by extent of metastasis at primary 8 

diagnosis. Mann-Whitney U testing compared metastatic burden, and Kaplan-Meier analysis 9 

compared survival. 10 

Results: Prostate and breast carcinoma were the most commonly diagnosed primary tumours. 11 

68 acrometastatic lesions were identified, of which 70% presented asymptomatically.  Lower 12 

limb acrometastasis was associated with metastatic disease at a significantly greater number 13 

of sites than those presenting with metastasis proximal to the knee only (p=0.007), and 14 

conveyed a significantly worse survival than metastasis proximal to the knee, or nil 15 

metastasis (p<0.001). Median survival from diagnosis of lower limb acrometastasis was 1.0-16 

years. 17 

Conclusion: Lower limb acrometastasis is associated with a large metastatic burden and 18 

occurs in the terminal year of disease.  Radiological identification of cases reveals a distinct 19 

cohort of acrometastatic lesions, more likely to present asymptomatically, and arise from 20 

alternate primary carcinomas than those in previous literature. 21 

Thompson, Rory P. et al. "Acrometastasis of the Lower Limb Carries a Poorer Prognosis: A Retrospective Cohort Study". Foot 
and Ankle Specialist. 2022. https://doi.org/10.1177/19386400221136373



1. Introduction 22 

Metastatic spread of carcinoma to bone resulting in metastatic bone disease (MBD) is a 23 

common occurrence, presenting clinically in approximately 15% of oncological patients (1). 24 

MBD is most commonly reported in the axial skeleton (1,2), and the majority of appendicular 25 

lesions are reported in the femur and humerus (1,3). This is due to a reduction of red bone 26 

marrow content for which metastatic lesions have a predilection (4,5). Haematogenous spread 27 

is facilitated by a greater blood supply to red marrow tissue (6), and, as such, bone metastases 28 

distal to the knee and elbow are rare. 29 

There is no agreed terminology for such lesions. ‘Acrometastasis’ has been used to refer to 30 

lesions both distal to the knee and the elbow (2,5,7), or lesions distal to the ankle and wrist 31 

(8,9). Other terms employed include ‘acral metastasis’ for lesions distal to the knee and 32 

elbow (10) and ‘mesometastasis’ in reference to lesions distal to the knee and elbow but 33 

proximal to the ankle and wrist (3). In the current study, the authors use the term 34 

‘acrometastasis’ to refer to lesions distal to the knee and elbow. 35 

Previous studies have reported that acrometastases to the lower extremity are more common 36 

than those to the upper limb (2,10), and are more likely to be consequent to a 37 

subdiaphragmatic primary lesion such as renal or colorectal carcinoma (8,11–13). 38 

Additionally, weight-bearing bones of the lower limb may also show a greater predilection to 39 

pathological fracture, hence their stratification in the Mirels’ score for predicting risk of 40 

pathological fracture (14).  41 

Despite these differences, the literature frequently describes acrometastasis of the upper and 42 

lower limb as a single entity (3,10). In the context of improved cancer therapy leading to 43 

increased survival with cancer (and therefore increased incidence of acrometastasis (5)), the 44 

study aim was to provide contemporary empiric evidence relating to the epidemiology, 45 

presentation, and prognosis of lower limb acrometastasis.  46 

A secondary aim was to investigate the distribution of other metastases present when lower 47 

limb acrometastases are seeding, and consider whether this affects the relative prognoses of 48 

lower limb acrometastasis compared to metastasis proximal to the knee 49 

 50 



2. Methods 51 

2.1 Study Design  52 

This was a retrospective cohort study analysing data from patients with lower extremity 53 

acrometastases from January 2016 until December 2018 inclusive. Lower limb 54 

acrometastasis was defined as radiologically confirmed bony metastasis distal to the knee, 55 

alongside confirmed or high clinical suspicion of metastatic cancer. This included 56 

haematological malignancies metastatic to bone but excluded primary malignancies of the 57 

lower limb without lower extremity metastasis at a distinct site. 58 

2.2 Data Sources, and Inclusion/Exclusion Criteria 59 

Patients were identified from the Tayside and Lothian Bone Metastasis Registries, which 60 

comprise retrospective registries of patients with confirmed appendicular bone metastases 61 

identified radiologically across two health boards in Scotland, UK. Two investigators vetted 62 

the reports with patients included for case note review and data extraction if a lower 63 

extremity acrometastasis was demonstrated. In situations of ambivalent scintigraphy 64 

reporting, a review of subsequent reports from other radiological modalities was performed 65 

(e.g. follow-up magnetic resonance imaging or lower limb radiographs) to identify patients 66 

with lower limb acrometastases suitable for inclusion as per the above definition. The only 67 

exclusion criterium was if patient case notes were unavailable. Patients were followed up 68 

until the earliest of either death or August 2021. 69 

2.3 Data extraction 70 

Electronic patient records were reviewed to identify the following patient information: age; 71 

gender; date, presentation and localisation of primary tumour; distribution of metastasis at 72 

time of primary carcinoma diagnosis; date, presentation and localisation of lower limb 73 

acrometastasis; distribution of metastasis at time of acrometastasis diagnosis; and objective 74 

patient outcomes such as infection, metalwork failure and mortality. This allowed calculation 75 

of the time frame from the initial diagnosis to lower limb acrometastasis, and subsequent 76 

survival for deceased patients.  77 

In cases of recurrent carcinoma where an indication of ‘cure’ or ‘disease-free’ had been 78 

reported in case notes followed by new disease, the date of recurrence was used as the date of 79 

diagnosis. Events occurring within 6 weeks of each other e.g., diagnosis of primary cancer 80 

and diagnosis of metastasis were considered simultaneous in this study to acknowledge the 81 

time taken to detect suspected pathology.   82 



2.4 Statistical Analysis 83 

All statistical analyses were performed using Statistical Package for the Social Sciences for 84 

Windows version 22.0 (IBM SPSS Corp.: Armonk, NY, USA) with p<0.05. Mean and 85 

standard deviation (parametric data), or median and interquartile range (non-parametric data) 86 

were calculated for numerical values. Patients were sub-cohorted by extent of metastasis at 87 

primary diagnosis. Mann-Whitney U testing was used to compare metastatic burden of the 88 

independent groups ‘lower limb acrometastasis’, and ‘bony metastasis proximal to the knee’ 89 

at the time of primary diagnosis. Kaplan-Meier analysis with Log Rank testing was employed 90 

to investigate survival according to the extent of metastasis at the time of primary carcinoma 91 

diagnosis using the groupings ‘no metastasis’, ‘bony metastasis proximal to the knee’, ‘lower 92 

limb acrometastasis’. 93 

2.5 Ethics approval 94 

Data handling and analysis at each local Centre were under the approval of separate local 95 

Caldicott Guardian approvals for the Lothian Bone Metastasis Registry (LBMR) Tayside 96 

Bone Metastasis Registry (TBMR).  Sharing of de-identified, anonymised data between 97 

Centres was given approval under the auspices of the Bone Metastasis Audit (BoMA) 98 

national database. 99 

  100 



3. Results  101 

A total of 44 cases of confirmed lower extremity acrometastases were included in the series 102 

as depicted in figure 1. This included 25 males and 19 females of median age 73 years (IQR: 103 

60–79) at the time of acrometastasis. 104 

3.1 Presentation of Primary Carcinoma 105 

The primary site of carcinoma is reported in table 1, of which prostate (n=18) and breast 106 

(n=14) were the most frequently identified. 107 

Primary cancer No of 
patients 

Prostate 
Breast 
Lung 
Myeloma 
Waldenström Macroglobulinemia 
Renal clear cell carcinoma 
Ureteric transitional cell carcinoma 
Bladder transitional cell carcinoma 
Sarcoma 

18 
14 
4 
3 
1 
1 
1 
1 
1 

Table 1 – Primary Carcinoma  
Details of presenting feature are contained within table 2. Case notes of five patients (11%) 108 

had no evident record of presenting feature, whilst most individuals (59%) presented with 109 

signs or symptoms relating to their primary malignancy. The presenting feature of carcinoma 110 

for two patients (4.5%) was right-sided lower leg pain attributable to lower limb 111 

acrometastasis. Both were initially misdiagnosed, as deep vein thrombosis and claudication, 112 

respectively.  113 

 114 

n=0 excluded due to ‘case notes 
unavailable’ 

n=44 confirmed lower extremity 
acrometastasis 

n = 44 included cases  

n=2678 scintigraphy reports 
available on TBMR/LBMR 

n=178 suspicion of lower 
extremity acrometastasis  

n=134 no evidence of lower 
extremity acrometastasis 

n=2500 no evidence of lower 
extremity acrometastasis 

Figure 1 – Identification of Cases 



Presenting feature No of 
patients 

Symptoms of primary carcinoma:  
Breast lump, raised prostate specific antigen, 
urinary symptoms, dyspnoea, chest pain 

Symptoms relating to metastasis:  
Neurological signs, skin lesion, back pain, 
reduced shoulder movement, lymphadenopathy 

Symptoms of lower extremity acrometastasis: Lower 
limb pain 

Incidental finding on imaging 
Paraneoplastic syndrome: Guillain-Barré Syndrome 
Unknown 

26 
 
 

7 
 
 

2 
 

3 
1 
5 

Table 2 – Presenting feature 
When diagnosed with primary carcinoma, only n=14 individuals (32%) did not have 115 

metastatic disease. N=29 patients (66%) were concurrently diagnosed as having bony 116 

metastasis including 17 individuals (39%) who were diagnosed with a lower limb 117 

acrometastasis. N=20 individuals (45%) exhibited soft tissue metastasis at this time. Table 3 118 

demonstrates this initial metastatic burden. 119 

Metastatic Site No of 
patients 

% of 
patients 

Skull 
Spine 
Upper limb and shoulder girdle  
Ribs 
Sternum 
Pelvis 
Acetabulum 
Proximal femur 
Femoral shaft and distal femur 
Lower limb acrometastasis 
Soft tissue 

20 
24 
16 
23 
13 
22 
14 
19 
14 
17 
20 

34 
54 
36 
52 
29 
50 
31 
43 
31 
39 
45 

Table 3 – Metastatic burden at time of primary 
carcinoma diagnosis 

Mann-Whitney U testing determined a significant difference (p=0.007) in the median number 120 

of metastatic sites present at diagnosis of primary carcinoma between those with lower limb 121 

acrometastases (9 [IQR: 7–11]), and bony metastasis proximal to the knee only (4 [IQR: 2–122 

8]). 123 

 124 



3.2 Presentation of lower limb acrometastasis 125 

The median time from diagnosis of primary carcinoma to that of lower extremity 126 

acrometastasis was 21.3 months [IQR 1.5–41.1 months]. Site of lower limb acrometastasis is 127 

identified in table 4. 128 

 129 

 130 

 131 

 132 

 133 

N=24 (55%) individuals were diagnosed with multiple lower limb acrometastases. In total, 68 134 

sites of lower limb disease were identified. Typically, lower extremity acrometastasis was an 135 

asymptomatic finding (n=31 [71%]), documented on technetium uptake bone-scanning 136 

undertaken as an investigation of bony metastasis. Of those presenting symptomatically, 137 

n=10 (23%) reported lower limb pain, n=2 (5%) reported lower limb pain and loss of 138 

function, and n=1 (2%) presented with pathological fracture. 139 

At the time of presentation of lower extremity acrometastasis, an increased burden of 140 

metastatic disease from the time of primary carcinoma diagnosis was routinely observed. 141 

Only n=1 (2%) of individual demonstrated lower extremity acrometastasis in isolation and 142 

n=38 (86%) demonstrated metastasis to four or more sites. Table 5 reports this burden. N=17 143 

(39%) patients had pulmonary or pleural disease involvement. 144 

Metastatic Site No of 
patients 

% of 
patients 

Skull 
Spine 
Upper limb and shoulder girdle  
Ribs 
Sternum 
Pelvis 
Acetabulum 
Proximal femur 
Femoral shaft and distal femur 
Soft tissue 

26 
38 
28 
39 
26 
37 
24 
34 
28 
30 

59 
86 
64 
89 
59 
84 
55 
77 
64 
68 

Table 5 – Metastatic burden at time of lower extremity 
acrometastasis  

Acrometastasis Site L R 
Proximal tibia/fibula 
Midshaft tibia/fibula 
Distal tibia/fibula 
Hindfoot 
Midfoot 
Forefoot 

16 
6 
6 
0 
0 
0 

22 
8 
4 
6 
0 
0 

Table 4 – Site of lower limb acrometastasis 



3.3 Prognosis 145 

At time of final follow up only three individuals remained alive – each with terminal disease. 146 

All others (n=41 [93%]) had succumbed due to their carcinoma. Kaplan-Meier analysis of 147 

survival from diagnosis of primary carcinoma is presented in figure 2, with patients grouped 148 

by the extent of metastasis at the time of diagnosis. N=14 deceased individuals had 149 

metastases including lower limb acrometastases, n=13 had bony metastases proximal to the 150 

knee only, and n=14 demonstrated no metastasis. For these groups, median survival was 1.2-151 

years (IQR:0.1–1.9), 4.9-years (IQR2.4–5.5), and 5.0-years (IQR:2.5–6.2), respectively. Log 152 

Rank and subsequent post-hoc testing demonstrated the presence of lower limb 153 

acrometastasis at diagnosis to be significantly (p<0.001) associated with reduced survival 154 

compared to other groups.   155 

*** Figure 2 – Kaplan-Meier analysis of survival from diagnosis of primary carcinoma *** 156 

For all cases, median survival from diagnosis of lower limb acrometastasis was 1.0-years 157 

(IQR: 0.3–1.8-years). In relative terms, when identified as an event distinct from diagnosis of 158 

primary carcinoma, lower limb acrometastasis occurred at a point representing 79% (IQR: 159 

57–90%) of total disease course. 160 

  161 
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Figure 2 – Kaplan-Meier analysis of survival from diagnosis of primary carcinoma 



4. Discussion 162 

Acrometastatic lesions of the lower limb occur infrequently but have the potential to cause 163 

patients harm secondary to pain, loss of limb function and pathological fracture. To the 164 

authors’ knowledge, the current series reports the largest single-region cohort of patients with 165 

lower limb acrometastasis identified during disease course.  166 

The primary lesion identified was most commonly adenocarcinoma of the prostate or breast. 167 

This is unsurprising, given both are common cancers with a predilection for metastasis to 168 

bone (15), but the relative infrequency (9%) with which lung carcinoma was the primary 169 

tumour is at odds with other literature, which report incidence of 32-34% (5,10,16). The 170 

authors propose three explanations. Firstly, the discrepancy could represent a selection bias. 171 

Lung carcinoma typically produces a lytic metastasis that may cause greater pain than 172 

sclerotic lesions (5). This is true of Çiftdemir et al. (10) who identify patients from a tertiary 173 

cancer centre admitting 58.7% of patients due to pain, but also in systematic reviews where 174 

reporting bias is selective for unusual cases of painful acrometastasis leading to the 175 

identification of occult carcinoma (5,13). The current methodology using a review of 176 

technetium-uptake scanning identifies a much greater proportion of asymptomatic lesions – 177 

70.5% of patients compared to 19-24% reported elsewhere (2,10). Secondly, the present 178 

method could select for common cancers with longer survival times including prostate or 179 

breast (17), as these have greater opportunity to undergo technetium-uptake scanning prior to 180 

terminal decline. Finally, it is possible that reporting lower limb metastasis distinctly from 181 

upper limb acrometastasis could confirm true of rates lower limb acrometastasis secondary to 182 

primary lung carcinoma. When reporting primary carcinoma, prior studies often do so as a 183 

combined cohort of patients with upper or lower limb acrometastases (5,10,16), despite 184 

incidence of upper limb acrometastasis due to primary lung carcinoma previously being 185 

identified to be as high as 34% (18). The current results are comparable to the 14% incidence 186 

of lower limb acrometastasis secondary to primary lung carcinoma reported by Machado & 187 

San-Julien (2019) (2) who also report lower limb lesions separately. Without investigating 188 

upper limb acrometastasis using the present methodology however, it is not possible to be 189 

conclusive.  190 

Similarly, low incidence of pulmonary metastases at the time of acrometastatic diagnosis also 191 

raises doubts on the main route of spread from which lower limb acrometastases arise. 192 

Previously, it has been proposed that metastasis to distal bone is mainly facilitated via 193 

haematogenous seeding from a pulmonary disease site (10). Yet, in this series, 61% of 194 



patients did not demonstrate pulmonary or pleural involvement at the time of acrometastasis, 195 

and no organ is likely to seed to the systemic arterial circulation without passing through the 196 

pulmonary capillary bed. An alternate route of metastatic spread to the lower limb may 197 

include seeding to the axial skeleton through Barton’s valveless vertebral venous plexus 198 

coupled with retrograde action (5,13,19–21). This is supported in the current study by the 199 

observation of high rates of rib (89%) and spinal (86%) metastasis presenting concurrently 200 

with lower limb acrometastases. 201 

It is rare for lower limb acrometastasis to be the presenting feature of primary carcinoma. In 202 

only n=2 (4.5%) of the reported cases was this true – comparable to the ~10% reported in 203 

other literature  (5,7,10). However, both patients were initially misdiagnosed, highlighting the 204 

importance of considering lower limb acrometastasis within the list of differential diagnoses 205 

for leg pain in patients >60-years old, particularly if constitutional symptoms of weight loss, 206 

anaemia, anorexia, or fatigue are present or if the patient has a known malignancy. Although 207 

it is most common for lower limb acrometastases to present asymptomatically, the current 208 

series affirms previous literature descriptions that acrometastasis can present as symptoms of 209 

pain, loss of function, and pathological fracture (5,7,10). 210 

Finally, prognosis following diagnosis of lower limb acrometastasis is poor. Those presenting 211 

with concurrent lower limb acrometastasis at the time of primary carcinoma diagnosis were 212 

shown to have a significantly shorter survival time than those with bony malignancy 213 

proximal to the knee only or no metastasis. A potential factor reducing survival is an 214 

association of lower limb acrometastasis with a significantly greater burden of metastatic 215 

disease than metastasis proximal to the knee that could reflect more aggressive or more 216 

advanced disease. However, causation cannot be drawn from observational studies. In 217 

absolute terms, median survival from diagnosis of acrometastasis is 11.5-months. This is 218 

greater than the results of El Abiad et al. (9) (9.7-months) and Çiftdemir et al. (10) (7.6-219 

months) but less than that of Machado & San-Julian (2) (24-months) who include only 220 

patients referred to their orthopaedic department and may have better prognosis. As a new 221 

relative measure, for those presenting with acrometastasis after primary carcinoma diagnosis, 222 

the point of presentation represents ~80% of disease course from diagnosis to death.  223 

The main limitation of the study is its reliance on accurate clinical records. Corroboration 224 

from multiple sources, e.g., other radiological reporting modalities and allied health 225 

professional records, has sought to mitigate this, but it remains a potential source of error. 226 



Additionally, due to the retrospective design and high mortality rate, no patient-reported 227 

outcome measures are possible, which would prove a valuable metric in evaluating treatment 228 

outcome and should be addressed by future prospective studies.  229 

In conclusion, acrometastasis to the lower limb is a poor prognostic factor following 230 

diagnosis of primary carcinoma. Such pathology typically occurs in the terminal phase of 231 

carcinoma and is a marker of disseminated malignancy. Nonetheless, its rarity should not 232 

prohibit inclusion as a differential for lower limb pain, particularly in demographics at risk of 233 

cancer as it may represent an often mis-diagnosed presentation of occult disease. Identifying 234 

cases radiologically rather than by presentation or referral selects for an alternate cohort of 235 

lesions missed in previous literature that are more likely to be asymptomatic and of derivation 236 

from breast or prostate carcinoma.  237 
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