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KEYWORDS Abstract

Acrometastases; Objective: There is a degree of contradiction in the literature about the primary tumour that
Distal bone is most frequently associated with acrometastases, as well as their prognosis and treatment.
metastases; The aim of this study is to determine the most frequent location of the acrometastases, the
Surgical treatment; most frequent primary tumour according to its location, and to evaluate the surgical options
Survival according to the estimated survival.

Methods: A retrospective study on patients diagnosed with acrometastases. The primary
tumour, as well as the number, location, symptoms and treatment of the acrometastases and
survival rate were collected.

Results: 35 acrometastases in 21 patients were reviewed: 4 in the upper limbs and 31 in the
lower limbs; the tibia was the most frequently affected bone (n=13). The primary tumour
that most frequently produced acrometastases in the lower limb was hypernephroma (19%). In
the upper limb lung tumour was more frequent (25%). Eleven patients died (52%); 10 of them
had concomitant multiple metastases. The mean survival was 42 months from the diagnosis of
acrometastases.

Conclusion: Acrometastases are more frequently seen in the lower extremities and the most fre-
quent tumour was hypernephroma followed by lung. The treatment of acrometastases depends
on the prognosis of the primary tumour, so a multidisciplinary approach is essential. The mean
survival in our series did not imply a poorer prognosis for acrometastases, so it is feasible to
consider surgical options such as wide resection and reconstruction. A unique acrometastases
is a good prognosis signal.
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Pronéstico y tratamiento de las acrometastasis: estudio observacional de 35 casos
tratados en un Unico centro

Resumen

Objetivo: Existe cierta contradiccion en la literatura acerca del tumor primario que se asocia
con mas frecuencia a las acrometastasis, asi como acerca de su pronodstico y tratamiento. El
objetivo de nuestro trabajo es determinar la localizacion mas frecuente de las acrometastasis,
el tumor primario mas frecuente segln su localizacion y evaluar las opciones quirdrgicas en
funcion de la supervivencia estimada.

Métodos: Hemos realizado un estudio retrospectivo de los pacientes diagnosticados de
acrometastasis en nuestra institucion. Se recogieron variables epidemioldgicas, asi como infor-
macion acerca de tumor primario y nimero, localizacion, sintomas y tratamiento de las
acrometastasis.

Resultados: Se revisaron 35 acrometastasis en 21 pacientes: 4 en miembros superiores y 31 en
miembros inferiores, siendo la tibia el hueso mas frecuentemente afectado (n=13). El tumor
primario que con mas frecuencia produce acrometastasis en miembros inferiores es el hiperne-
froma (19%); en los miembros superiores, sin embargo, el pulmon fue mas frecuente (25%). Once
pacientes fallecieron (52%), de los cuales 10 tenian metastasis en multiples localizaciones. La
media de supervivencia fue de 42 meses desde el diagnostico de las acrometastasis.
Conclusion: Las acrometastasis se observan con mas frecuencia en las extremidades inferiores,
y el tumor primario mas frecuente es el hipernefroma, seguido del de pulmon. El tratamiento
de las acrometastasis depende del prondstico del paciente, por lo que es esencial un abordaje
multidisciplinar. La media de supervivencia en nuestra serie no implica un peor prondstico de
las acrometastasis, especialmente si son Unicas, por lo que es factible considerar opciones
quirtrgicas como la reseccion amplia y reconstruccion.

© 2018 SECOT. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction

Bone metastases are the most common oncological process
affecting the bones. The axial skeleton is more frequently
affected than the appendicular skeleton. In all long bone
involvement, metastases distal to the elbow and knee, or
acrometastases, are the least frequent; comprising barely
.1% and 7% of all bone metastases.'™ In general, the more
distal the bone, the less red bone marrow it contains, and
therefore its involvement is more rare.®

The term ‘‘acrometastasis’’ is used indiscriminately in
the literature to refer to ‘‘bone metastases in the distal
regions of the extremities’’,” or in some cases is only used
for metastases affecting the wrist or the bones of the hands
and feet.®-"" However, most articles define acrometasta-
sis expressly as bone metastasis distal to the elbow and
knee,?*312-14 a5 in our case.

A primary tumour of the lung has been described
in the literature as most commonly causing
acrometastasis.”?4%12->  However, a primary in the
kidney is the most common in some series on lower limb
acrometastasis.®’ The tibia is the bone most frequently
affected by acrometastasis.’>

Involvement of the distal bones is considered a factor
of poor prognosis, since it implies wide disease spread. The
described mean survival is from 3 to 9 months from diagnosis
of distal metastasis,>%7-%'3* with poor results for patients
with no known primary tumour.”

The objective of this study was to determine the most
frequent location of acrometastases, the primary tumour
most commonly associated with metastases distal to the
elbow and the knee, and to assess the different surgical
options for acrometastasis according to estimated patient
survival.

Material and methods

We performed a retrospective study of patients with bone
metastasis distal to the elbow and the knee, diagnosed
or treated in our centre’s department of orthopaedic and
trauma surgery from 1988 to 2016, with a mean follow-
up of 28 months (3-121 months). The treatment of each
patient was individualised after the relevant multidisci-
plinary assessment.

Epidemiological variables and information were gath-
ered about the primary tumour and the location of distal
metastases, number of metastases, symptoms prior to
diagnosis, time between diagnosis of primary tumour and
diagnosis of distal metastasis, treatment of acrometastasis,
and survival time from diagnosis of the distal metasta-
sis.

Statistical analysis was performed using Fisher’s exact
test to compare proportions and Welch’s test to compare
means, with STATA 12.0 software, considering p<.05 as
statistically significant.
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Table 1

for the acrometastases.

Patients with unique or multiple metastases, location of the acrometastases per case and primary tumours responsible

Case Sex Single or multiple metastases® Location of acrometastasis Primary tumour
1 M Multiple Tibia (proximal) Breast
2 H Single Talus Lung
3 H Multiple Calcaneus Melanoma
4 H Single Calcaneus Renal cell carcinoma
5 H Single First metacarpal Lung
6 H Multiple Tibia (middle third), talgus, Prostate
calcaneus, 2 wedges, scaphoid,
cuboid, 4 metatarsals
7 H Multiple Tibia (distal) Lymphoma
8 M Multiple Tibias (middle third) (2) Renal cell carcinoma
9 H Single First wedge Lung
10 H Multiple Tibia (distal) Bladder
11 M Single Fibula Colon
12 M Multiple Ulna Thyroid
13 M Multiple Tibia (proximal) Myeloma
14 H Multiple Tibia (middle third) Myeloma
15 H Multiple Calcaneus, tibia (middle third) Adamantinoma
16 M Single Tibia (middle third) Unknown origin
17 M Multiple Calcaneus Endometrium
18 H Multiple Tibia (middle third) Prostate
19 H Multiple Tibias (distal) (2) and radius Neuroblastoma
20 H Multiple Fourth metatarsal Renal cell carcinoma
21 H Single Radius Lymphoma

@ Multiple bone or visceral metastases.

Results

Our series comprised 21 patients affected by bone metas-
tases distal to the elbow and knee. Seven patients had
unique metastases and 14 had multiple metastases, either
bone or visceral. There were a total of 35 acrometastases: 4
in the upper limbs (2 in the radius, one in the ulna and one
in the first metacarpal), and 31 in the lower limbs (13 in the
tibia, 5 in the calcaneus, 5 in the wedges, 2 in the talus, one
in the fibula, one in the scaphoid, and one in the cuboid).

The mean age of the patients was 48 (range 8-74 years),
although the median was 55 years. The distribution by sex
shows a clear male predominance: 14 men compared to 7
women.

The time between diagnosis of the primary tumour and
diagnosis of acrometastasis was 41 months (range 0-150).
Seven patients had no known primary tumour before diag-
nosis of acrometastasis; 6 of them had a unique metastasis
(p=.001), i.e., we found a statistically significant rela-
tionship between the onset of disease with distal bone
metastasis and it being a unique metastasis.

The main symptom reported by patients was pain (n=13,
62%); 3 of these patients had a pathological fracture (14%).
Others consulted when they noticed a palpable mass (n=3,
14%). For the remainder (24%) diagnosis was by extension
studies since, at the time of diagnosis, the patients were
asymptomatic.

The most common primary tumours were of the kidney
(n=3 patients; 4 of the 35 acrometastases) and the lung
(n=3 patients; 3 of the 35 acrometastases). Prostate carci-
noma, although only observed in 2 patients, was responsible
for 12 of the 35 acrometastases. The other primary tumours
are shown in Table 1. The primary that most frequently
caused distal metastases in the lower limb was hyper-
nephroma (19%), followed by adenocarcinoma of the lung
(13%). In the upper limb, however, a lung primary was the
most common (25%).

The treatment received by patients was individualised
in each case according to the location of the metastasis
and especially the prognosis of the primary tumour, the
most frequent (n=10) being en bloc resection plus recon-
struction with autologous or heterologous structural graft
(Figs. 1 and 2). Other options were cryosurgery and cement
fill (n=2) (Fig. 3), intramedullary nail fixation (n=1), ampu-
tation (n=1) and surgical abstention (n=7).

Of the 21 patients, 11 died (52.4%), 7 are alive with
progressive disease, and 3 with disease in remission. Of
the 11 patients who died, 10 had multiple metastases.
The mean patient survival was 42 months (1-121 months),
with no statistically significant differences between patients
with unique metastases and those with multiple metas-
tases (p=.9), although this might be due to the small
sample size and the variety of patients included in the
study.
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Figure 1

Plain X-ray (a) and MRI sequences T1 (b) and T2 (c), of a unique metastasis of hypernephroma in the calcaneus, in a

58-year-old male, treated by en bloc resection and reconstruction with structural allograft; (d) 5 years after surgery (e) the patient

is able to walk several kilometres a day without needing crutches.

Discussion

A diagnosis of metastasis distal to the elbow and knee poses
a major challenge since, because it is so rare is often not
considered, particularly when there is no known primary
tumour."®10.1 Acrometastases can be the first manifesta-
tion of an oncological process in up to 10% of cases.'”'
In our series this percentage was higher (33%), probably
because we only included cases that had been diagnosed
or treated in the orthopaedic and trauma surgery depart-
ment, without considering cases that had not been referred
to us because surgical treatment had not been advised for
them.

In our series, as in other published series, such as
those of Baran,® Lamarca,” Mavrogenis'? and Libson,"” a
location distal to the knee is more frequently associated
with infradiaphragmatic tumours. Specifically, in our series,
hypernephroma was responsible for 19% of the acrometas-
tases of the lower limbs. However, metastases distal to the
elbow are more often associated with supradiaphragmatic
tumours, such as the lung or thyroid. Some publications
that do not specify whether the acrometastasis affected
an upper or a lower limb, assert that the primary tumour
most often associated with acrometastasis is that of the lung
(Table 2).

The treatment of distal metastases depends on the prog-
nosis of the primary tumour; therefore a multidisciplinary
approach is essential. Surgical treatment has a place beyond
prophylactic osteosynthesis or amputation. Although the
literature refers to a poor prognosis, we chose en bloc

resection plus reconstruction with graft for most of our
patients thanks to the multidisciplinary approach taken. It is
important to assess each case individually, according to the
number and location of the metastasis, the response of the
primary tumour to systemic treatments, the patient’s gen-
eral condition and the functionality that might be achieved
with surgery. In short, in the case of unique metastases from
hypernephroma, en bloc resection followed by reconstruc-
tion increases survival.?’ Similarly, in the case of breast
cancer, treatments should be planned that help not only
to relieve pain, but also to reduce tumour load and pre-
serve limb function, because these patients now have long
survival.

Despite the fact that amputation is one of the most
recommended surgical techniques in some series on bone
metastases in the hands and feet,>'"?" it is not the only sur-
gical option. Although reasonable in the case of metastatic
involvement of the phalanges, it can cause great functional
alteration if there is more proximal involvement. Therefore,
and bearing in mind the survival observed in our series, we
do not consider amputation the technique of choice; more
conservative surgical treatment could be justified, as long as
they did not compromise the patient’s prognosis, although
studies are required with a greater number of cases to con-
firm this.

Bone metastases distal to the elbow and knee do not
necessary mean a poor prognosis, especially when they are
unique metastases. In our series, although 11 (52%) of the
patients died, their mean survival was 42 months from diag-
nosis of the distal metastasis, and this is 6 times higher than
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Figure 2

Plain X-ray (a) and MRI (b) and PET (c) scans of a unique metastasis of lung adenocarcinoma in the first metacarpal, in a

35-year-old male, with no known primary prior to the diagnosis of metastasis, treated by en bloc resection (d) and reconstruction
with autograft of the fibula (e and f). Two months afterwards the functionality of the hand is practically normal.

Figure 3

Plain anteroposterior and lateral X-ray (a and b) and MRI (c) of a bone metastasis in the tibia, in a women of 45 years

with breast cancer with multiple bone metastasis, treated with curettage, cryosurgery, cement fill and plate stabilisation (d); (e)
10 years after surgery the patient is able to undertake all her daily activities without outside help.

that described in the literature. This is explained by the high
number of unique metastases observed in our series, which
indicates less disease spread.

Given that these metastases are so rare compared to axial
bone metastases, the series we present is small, and there-
fore the evidence provided is limited. Furthermore, our
series includes 2 cases with bone metastasis in the proximal

tibia, which cannot be considered strictly acrometastases.
Another limitation of the study to consider is that only
cases diagnosed or treated in the orthopaedic and trauma
surgery department were included, without considering the
cases that the oncologist did not refer to our department,
and therefore there might be a bias in estimating the
survival.
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Table 2 Literature references about primary tumours responsible for acrometastases.

Reference N (metastasis) @ Primary
Leeson et al.' 57 patients Lung (29.8%), breast (17.5%), kidney (14%)
Upper limb (11)
Lower limb (52)
Afshar et al.’ 221 patients Lung (34%), gastrointestinal (25%), kidney (10%)
Upper limb (221)
Stomeo et al.'*
Upper limb 49 Lung 34.7%
Lower limb 21 Lung 28.6%
Wu and Guise'® 6 patients Breast (33%), lung (16.6%)
Upper limb 9)
Libson et al."”
Upper limb 196 Lung (47%)
Lower limb 94 Kidney (17%), colorectal (17%)

Morris et al.'®

Upper limb 10
MunAoz-Mahamud et al."’ 5
Upper limb

Lung 40%, skin (30%), kidney (20%)
Lung (40%)

a Multiple distal metastases in some patients.

Level of evidence

Level of evidence IV.

Conflicts of interest

The authors have no conflict of interests to declare.

Acknowledgements

We would like to thank Dr Blanca Vazquez.

References

1. Leeson MC, Makley JT, Carter JR. Metastatic skeletal disease
distal to the elbow and knee. Clin Orthop. 1986;206:94-9.

2. CulletonS, de SaE, Christakis M, Ford M, Zbieranowski I, Sinclair
E, et al. Rare bone metastases of the olecranon. J Palliative
Med. 2008;11:1088-91.

3. Lozic¢ A, Silconi Z, Misljenovi¢ N. Metastases to rare locations
as the initial manifestation of non-small cell lung cancer: two
case reports. Coll Antropol. 2010;34:609-12.

4. Walton ZJ, Holmes RE, Chapin RW, Lindsey KG, Leddy LR. Bron-
chogenic squamous cell carcinoma with soft-tissue metastasis
to the hand: an unusual case presentation and review of the
literature. Am J Orthop. 2014;43:324-7.

5. Goyal S, Puri T, GuptaR, SuriV, Julka PK, Rath GK. Tibial involve-
ment in breast cancer: issues in diagnosis and management.
Foot. 2010;20:35-8.

6. Baran R, Tosti A. Metastatic carcinoma to the terminal phalanx
of the big toe: report of two cases and review of the literature.
J Am Acad Dermatol. 1994;31:259-63.

10.

1.

12.

13.

14.

15.

16.

17.

. Lamarca A, Hindi N, Belda-Iniesta C, de Castro J. Foot

pain: uncommon presentation of lung cancer. BMJ Case Rep.
2012:10.

. Abrahams TG. Occult malignancy presenting as metastatic

disease to the hand and wrist. Skeletal Radiol. 1995;24:
135-7.

. Afshar A, Farhadnia P, Khalkhali H. Metastases to the hand

and wrist: an analysis of 221 cases. J Hand Surg Am.
2014;39:923-32.

Desmanet E, Amrani M, Fievez R. Les acrométastases: a pro-
pos de deux cas, Revue de la littérature. Ann Chir Main.
1991;10:154-7.

Kemnitz MJ, Erdmann BB, Julsrud ME, Jacobs PM, Ringstrom JB.
Adenocarcinoma of the lung with metatarsal metastasis. J Foot
Ankle Surg. 1996;35:210-2.

Mavrogenis AF, Mimidis G, Kokkalis ZT, Karampi ES, Karampela
I, Papagelopoulos PJ, et al. Acrometastases. Eur J Orthop Surg
Traumatol. 2014;24:279-83.

Sawada R, Shinoda Y, Niimi A, Nakagawa T, lkegami M,
Kobayashi H, et al. Multiple acrometastases in a patient
with renal pelvic urothelial cancer. Case Rep Urol. 2017:
727-31.

Stomeo D, Tulli A, Ziranu A, Perisano C, de Santis V, Maccauro
G. Acrometastasis: a literature review. Eur Rev Med Pharmacol
Sci. 2015;19:2906-15.

Wu KK, Guise ER. Metastatic tumors of the hand: a report of six
cases. J Hand Surg Am. 1978;3:271-6.

Akjouj S, El Kettani N, Semlali S, Chaguar B, Chaouir S, Hanine
A, et al. Acrométastase du pouce révélant un adénocarcinome
pulmonaire: a propos d’un cas avec revue de la littérature. Chir
Main. 2006;25:106-8.

Libson E, Bloom RA, Husband JE, Stoker DJ. Metastatic
tumours of bones of the hand and foot. A comparative review
and report of 43 additional cases. Skeletal Radiol. 1987;16:
387-92.



Prognosis and treatment of acrometastasis: 35 cases in a single center 55

18.

19.

20.

Morris G, Evans S, Stevenson J, Kotecha A, Parry M, Jeys L,
et al. Bone metastases of the hand. Ann R Coll Surg Engl.
2017;99:563-7.

Munoz-Mahamud E, Combalia A, Carrefo A, Arandes JM. Five
cases of acrometastasis to the hand from a carcinoma and
review of the literature. Hand Surg Rehabil. 2017;36:12-6.
Ratasvuori M, Wedin R, Hansen BH, Keller J, Trovik C, Zaikova
0, et al. Prognostic role of en-bloc resection and late onset

21.

of bone metastasis in patients with bone-seeking carcino-
mas of the kidney, breast, lung, and prostate: SSG study on
672 operated skeletal metastases. J Surg Oncol. 2014;110:
360-5.

Healey JH, Turnbull AD, Miedema B, Lane JM. Acrometas-
tases. A study of twenty-nine patients with osseous involvement
of the hands and feet. J Bone Joint Surg Am. 1986;68:
743-6.



	Prognosis and treatment of acrometastases: Observational study of 35 cases treated in a single institution
	Introduction
	Material and methods
	Results
	Discussion
	Level of evidence
	Conflicts of interest
	Acknowledgements
	References


