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Objectives: We search the current literature on data 
regarding the role of RT in OM treatment, focusing on 
the improvement of symptoms and patient quality of life.
Methods: This systematic review followed the Preferred 
Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA) recommendations.
Results: From 340 citations, 60 papers were finally 
selected: 45 case reports and 15 case series. The case 
reports accounted for 47 patients. In 37/39 cases (95%), 
EBRT was done. Patients were mainly treated with 3DCRT, 
IMRT, and with SBRT. The most used RT regimens were 
30 Gy in 10 fractions (23%) and 20–25 Gy in 5 fx (13%). No 
sever toxicity was reported. A median LC of 11 months 
(range 1–54 months) and a median OS of 12 months (range 
1–54 months) were registered. Among the case series, a 
total of 457 patients were examined, 227 of whom under-
went RT. The main used techniques were 3DCRT, CK, GK, 
SBRT, and BRT. RT doses could vary from 30 Gy/10 frac-
tions to 60 Gy/30 fractions, 50 Gy/5 fractions, or 16.5–21 Gy 

in single fraction. No toxicity above G2 was reported. ORR 
could vary between 75 and 100%. Only two study provided 
information on response duration: a mean LC time of 22.8 
months and a mean time to local progression of 5 months 
(range: 3–7). Regarding OS, the data were heterogeneous, 
ranging between 1 and 54 months.
Conclusions: RT for OM seems to be a safe and feasible 
option. More information on the RT ideal techniques and 
dose are still needed.
Advances in knowledge: This paper tried to sum up the 
few and fragmented data on the use of radiotherapy for 
orbital metastases: the possible option ranged from 3D- 
and 2D- CRT to SBRT, CK, and GK, with different possible 
fractionations (30Gy in 10 fractions, 60 Gy/30 fractions, 
20- 50 Gy/5 fractions, or 16.5- 21 Gy in single fraction). 
Regardless of the chosen approach, almost all treated 
patients experienced a benefit after RT in terms of OM- re-
lated symptom intensity reduction and a good acute and 
late toxicity profile.
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INTRODUCTION
Metastatic disease represents 1–13% of all orbital tumours 
and can significantly lead to debilitating visual impairment.1–3 
Orbital metastases (OM) usually occur at later stages of primary 
tumours with diffuse location in anterior or lateral orbit, rarely 
invading intracranial structures.1,2,4 Orbital fat and rectus 
muscles are the sites most frequently affected by the disease.5–8

Symptoms associated with OM can be diplopia, blurred vision, 
pain, loss of vision, limited ocular motility, proptosis, the pres-
ence of a palpable mass, and ptosis.7

Several management strategies have been used to treat OM: 
surgical resection, orbital exenteration, and complementary 
therapies. A debulking of these tumours may temporarily alle-
viate symptoms. Systemic chemotherapeutic regimens offer the 
best chance for systemic tumour control, but their benefit varies 
according to the primary tumour type.

Radiotherapy (RT) provides meaningful relief of symptoms 
and can result in at least temporary improvement in quality of 
life.9–11 There are experiences in the literature that have docu-
mented complete relief of symptoms after radiotherapy.6,12

In this systematic review, we evaluated the management strat-
egies and in particular the role of RT in the treatment of OM, 
focusing on improvement of symptoms and patient quality of 
life.

METHODS AND MATERIALS
Study selections
This systematic review was performed following recommenda-
tions from the Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses (PRISMA).13

The search on MEDLINE published from January 2000 to August 
2022 was performed. Keywords used were Radiotherapy AND 
orbital AND metastases.

The computer search was supplemented manually using refer-
ence lists for all available review articles, primary studies, 
meeting abstracts, and bibliographies of books to identify studies 
not encountered in the computer search.

Inclusion and exclusion criteria
Prospective and retrospective studies, case series, or case reports 
focusing on lesions of the orbital cavity (defined as the bony cavity 
and its associated muscles, vessels, and nerves) were included in 
this analysis. Inclusion criteria were: English language, full- text 
articles, and the presence of detailed toxicity data. Exclusion 
criteria were: only abstracts, letters, proceedings from scientific 
meetings, editorials, expert opinions, reviews without original 
data, studies lacking toxicity and/or safety outcomes, repetitive 
data, animal studies, and studies focusing on lesions of the ocular 
globe. Retrieved records underwent title- and- abstract review 
and then full- text review. Independent reviewers (RDF, FP, AZ) 
screened the studies in duplicate using the eligibility criteria 
reported above. Five independent reviewers (DP, SL, LD, SLo, 

AC, FC, FA,) performed data extraction. Reasons for exclusion at 
full- text review were recorded. Disagreements among reviewers 
were infrequent (<20%) and were resolved by discussion.

Data extraction
Data were extracted from one author (DP) and then inde-
pendently verified by five additional authors (RDF, PM, FD, 
AGMl, EM).

Data included were: author, year, study design, age, gender, 
primary tumour, time interval between primary tumour and 
OM, laterality, orbital localization, tissue infiltration, intracra-
nial extension, symptoms, imaging features, extent- of- surgery, 
surgery techniques, complementary treatment strategies, radi-
ation protocols (i.e., type, fractionation, total dose), clinical/
radiological treatment responses, OM recurrence, local control 
(LC), overall survival (OS), and survival status.

Statistical analysis
The over mentioned information was gathered and analysed 
through descriptive analysis methods. When allowed, LC was 
calculated on a “per lesion” basis from treatment end until death, 
last follow- up visit, or lost to follow- up, while OS was calculated 
on a “per patient” basis from treatment end to the date of death, 
last follow- up visit, or lost to follow- up.

Medians and life tables were computed using the product- limit 
estimate by Kaplan and Meier method. Statistical analysis was 
performed using SPSS statistical software (IBM Corp. Released 
2011. IBM SPSS Statistics for Windows, Version 20.0. Armonk, 
NY: IBM Corp).

RESULTS
A total of 340 citations were found; among the excluded works, 
11 were reviews, 1 a duplication, and 4 paediatric ones. Sixty 
papers were finally selected: 45 were case reports and 15 were 
case series; more details are described in 1 (PRISMA)

Case reports
A total of 45 case reports were examined,14–57 accounting for 47 
patients affected by metastatic lesion of the orbital cavity. Median 
age was 53 years (15–94 years) with a male/female ratio of 1.14 
(male: 24, female: 21). The main represented histologies were 
breast (29.8%) and lung cancer (8.5%), and the median time from 
primary diagnosis and the orbital lesions was 8 months (range, 
0–144 months). Intracranial extension was observed in 15 case
s21,24,26,29,34,40,41,44–46,48–51,56 and surgery was performed only in 
2 cases.14,47 More clinical detail, regarding lesion laterality, tissue 
infiltration, and clinical symptoms before RT are described in 
Table 1.

Data on the radiological exams performed before RT were avail-
able only for 23 patients, computed tomography (CT) was done 
in 23 cases, magnetic resonance imaging (MRI) in 24 cases, and 
Positron emission tomography (PET) in 7 cases. Surgical exen-
teration was performed in only one (2%) case, and chemotherapy 
in 29 (62%) cases.

http://birpublications.org/bjr
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Regarding RT, information on the used technique was available 
only in 39 cases: in the majority of cases (37/39, 95%), external 
beam radiotherapy (EBRT) was done. Data on the techniques 
used were only available in 25 of them: 15 patients were treated 
with three- dimensional conformal radiotherapy (3DCRT), two 
with intensity modulated radiotherapy (IMRT), one with cyber 
knife accelerator (CK), one with cobalt- 60, and six with stereo-
tactic body radiotherapy (SBRT) without any indication on the 
type of machine used. There was no information available in the 
remaining cases. Only 23 reports described data on total dose 
and fractionation: the most commonly used RT regimens were 
30 Gy in 10 fractions (fx) (23%) or 20–25 Gy in 5 fx (13%). The 
two authors who did not provide information on doses and frac-
tionations,34,44 defined the treatment as palliative.

An approach with hypofractionated SBRT was used in five 
cases; doses ranging from 30 to 45 Gy in 5 fx were used in three 

patients, 24 Gy in single fraction in one patient, and 39 Gy in 
3 fx for another one. In two cases, a non- standard fractionation, 
defined by the authors as “SBRT”, was given, 45 Gy in 18 fx and 
40 Gy in 20 fx,14,52 although the used fractionation could not be 
defined as such by actual definitions. One patient underwent RT 
with cobalt- 60 receiving 44 Gy in 22 fractions.37

The best radiological responses were reported only in 24 (51%) 
cases: 10 had a complete response, 11 had a partial responses, 
and 3 had a stable disease. Additionally, for the other 16 (34%) 
patients, only the maximum symptomatic response was noted 
and judged as complete and partial response in 10 and 6 cases, 
respectively.

Regarding the toxicity profile, data were described in 35 (74%) 
patients with three cases accusing RT- induced toxicity, one 
case of atrophy,15 one of dry eye,41 and one of red eye45 (no 

Figure 1. PRISMA Literature Search.

http://birpublications.org/bjr
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information on the grading and timing of the reported toxicity 
was shown).

Data on LC and OS were available in 39 of 45 (87%) patients, 
registering a median LC of 11 months (range 1–54 months) and 
a median OS of 12 months (range 1–54 months). In terms of 
status, it was registered only in 35 of 45 (78%) patients: 13 died 
from the disease while 22 were still alive with disease.

Case series
A total of 16 studies were selected,58–73 they were all retrospective 
in nature. The majority of these experiences had a very varied 
sample size, ranging from the four patients for Ulrich et al71 to 
the 202 patients evaluated by Xu at al.64 All the studies showed 
data on age and gender, except for Xu et al64 : the median age of 
the patients varied from 42 to 84 years, with a male/female ratio 
of 82/163.

The most represented primary histologies were breast and 
lung cancers with mainly unilateral lesion. Only six studies 
had data on extracranial extension, while none of the patients 
this kind of extension.58–63 In 129 patients reported in 11 
studies,59–63,66,67,69–72 chemotherapy was administrated together 
or sequentially to RT. Surgery was performed only in 31 patients 
described in seven studies.59,61,63,69–73 More lesion characteristics 
are shown in Table 2.

In this series, 457 patients with OM were examined, 227 of whom 
underwent RT. Data on the radiological exams performed before 
RT were available only for 10 papers, in which CT and/or MRI 
were used in 9 cases alone or in combination,58,64,67,69 MRI alone 
in one case,67 and in another case PET- CT was also performed.69

Data on technique, doses, and fractionations were not always 
described in the papers. Regarding techniques, 10 lesions were 
treated with two- dimensional RT, 13 with 3DCRT, 3 with IMRT, 
1 with SBRT, 31 with not better specified EBRT, 5 with elec-
trons, 51 with CK, 11 with GK, and 7 with brachytherapy (BRT) 
(Table 2).

As shown in Table 2, radiotherapy doses and fractionations were 
different according to the treatment intent (i.e., palliative versus 
radical) varying from a lower dose of 30 Gy in 10 fractions to 
higher doses of 60 Gy in 30 fractions, 50 Gy in five fractions, or a 
single fraction of 16.5–21 Gy (Table 2).

Almost every experience reported no sever acute or late toxicity 
which was effectively limited to one cataract,62 one G1 corneal 
and cutaneous erythema,65 two conjunctivitis, two transient 
orbital pain, one G2 xerophthalmia, and one Grade 2 derma-
titis.73 The most frequent symptoms before RT were vision loss, 
diplopia, and motility dysfunction. In the eight papers reporting 
data on the symptom response after RT, a partial or complete 
response was recorded in the majority of cases (Table 2).

Only five papers analysed LC which was generally reached as a 
complete response, partial response, or stability. In some cases, 
also overall response rate was registered and varied between 

75 and 100%.58,73 Only two study provided information on the 
duration of response. Riva et al62 described a mean LC time of 
22.8 months, while Desideri et al73 reported a mean time to local 
progression of 5 months (range: 3–7). Regarding OS, the data 
were heterogeneous, with some experience providing the mean 
or median OS, whereas others only the OS range, which varied 
between 1 and 54 months (Table 2).

DISCUSSION
Metastases to the ocular and peri- ocular structures are 
uncommon, accounting for approximately 1–13% of all 
neoplasms found in the orbit,62 and the possible therapeutic 
approach generally ranges from surgery to radiotherapy, or a 
combination of these options.

Surgery is associated with a high morbidity rate due to the 
complex anatomy and critical neurovascular structures of the 
orbital apex.74 Keeping the optic structures intact is usually 
unsuccessful, and most patients suffer from partial or complete 
vision loss after surgery.75–77 Other possible complications 
include ptosis, enophthalmos, diplopia, cerebrospinal fluid 
leakage, intracranial injury, meningitis, and frontalis palsy.78–80 
Therefore, RT has become more and more attractive in the last 
decades, especially with the introduction of more focused and 
precise techniques that could reduce toxicity risk.

In this systematic review, we decided to focus on treated lesions 
located in the orbital cavity only, excluding the ocular structure: 
in our opinion, the ocular globe represents a completely different 
clinical setting with other types of issues and possible treatment 
strategies, which is best to analyse in a separate experience.

According to our findings, case reports and retrospective case 
series are the most commonly reported experiences in the 
current literature (Tables 1 and 2). However, data on histology, 
outcomes, and proposed treatment are very disparate and, in 
some cases, not described.

In the experiences where the therapeutic approach was detailed, 
the 3D/2D- CRT treatment with a palliative dose, generally around 
30 Gy in 10 fractions, was the main option,17,20–22,24–29,39,58,66 
followed by more “aggressive” approaches in terms of doses and 
with the use of more sophisticated techniques such as IMRT,16,40,66 
or SBRT administered with GK,64 CK18,62,64,73 or non- dedicated 
linear accelerators using hypofractionation or standard frac-
tionation of dose.14,22,35,43,52,66 These differences in strategy are 
most likely due to some drawbacks that radiation oncology may 
find in this kind of clinical setting. The first one is the possible 
lesion localization, with the consequent need of sparing relevant 
near organ at risk in order to preserve a minimum of function-
ality and quality of life. This problem could be partially solved 
with the use of more focused techniques like IMRT and SBRT 
with the possibility to administer higher radiation doses in few 
fractions.14,16,18,22,35,40,43,52,62,64,66,73 Another element that could 
have played a role in the therapeutic choice, in terms of doses 
and techniques, could be both the patients performance status 
and the different experiences that every centre had in this clinical 
setting.
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Regardless of the chosen approach, almost all treated patients 
experienced a benefit after RT in terms of OM- related symptom 
intensity reduction and a good acute and late toxicity profile. 
Reported adverse events were only of grade G1- G2 and were 
registered in few cases: one cataract after 9 months from the 
EBRT,62 one corneal and cutaneous erythema,65 two conjunc-
tivitis, two transient orbital pain, one xerophthalmia, and one 
dermatitis.73

Analysis of LC data was quite difficult due to the lack of 
well- characterized information reported only in few experi-
ences,14–58,64,67,70,72,73 and to the heterogeneity of the chosen 
outcomes used to describe it. As proof of this, while the median 
LC and computing life tables with Kaplan- Meier method could 
be achieved by retrieving the required data from the case reports, 
it was not possible for the case series for these same problems. 
However, among the case reports, the LC at one and two years 
were 97.3 and 86.5%, respectively, while every series detailing 
these data14,58,67,70,72,73 showed variable form of response after 
the treatment (Tables 1 and 2).

Similar conditions apply to the survival data, to which we must 
add the impact of different histologies and the lack of informa-
tion on the patient disease burden at the moment of RT. Another 
aspect from which it was not possible to obtain much informa-
tion was the possible association with other therapeutic strat-
egies, in particular the timing between systemic therapies or 
surgical approaches and RT. Considering the heterogeneity and 
limited sample size of these experiences on OM treatment, the 
data seem to suggest that the RT approach in this clinical setting 
is a feasible and safe strategy. However, more information on the 
RT ideal techniques and dose are still needed, as well as more 
data on eventual concomitant treatments, especially considering 
the introduction of new therapeutic strategy, such as immuno-
therapy or PARP- inhibitors, that could have a synergistic effect 
with RT.

Due to the relative rarity of OM and the consequent paucity 
and low quality of the publications in this topic, the Study 
Group of Palliative Radiotherapy of the Italian Association of 
Radiotherapy and Clinical Oncology (AIRO) are proposing 
a collection on a database of OM patients treated in Italy to 
uniformly analyse RT effectiveness and feasibility.

KEY MESSAGE
What is already known on this topic

Radiotherapy is one of the few strategies for orbital metastases, 
but only few experiences are actually described in this setting, 
generally retrospective ones.

What this study adds

Only retrospective experiences were described in literature: 
Radiotherapy option ranged from 3D- and 2D- CRT to SBRT, 
CK, and GK, with different possible fractionations: 30 Gy 
in 10 fractions, 60 Gy/30 fractions, 20–50 Gy/5 fractions, 
or 16.5–21 Gy in single fraction. Regardless of the chosen A

ut
ho

r, 
ye

ar
(r

ef
)

N
 p

at
ie

nt
s 

ev
al

ua
bl

e/
 N

 
to

ta
l

Pr
im

ar
y 

Tu
m

or
(%

)
Si

de (%
)

Ti
ss

ue
 

in
fil

tr
at

io
na

Sy
m

pt
om

s p
re

- R
T

(%
)

RT
 te

ch
ni

qu
e

RT
 d

os
e 

(G
y)

 a
nd

 
fr

ac
tio

ns
Fo

llo
w

- u
p 

m
ed

ia
n

Be
st

 o
bs

er
ve

d 
re

sp
on

se
LC %

LC
 m

on
th

s
Sy

m
pt

om
s 

po
st

- R
T

O
S 

m
on

th
s

D
es

id
er

i I
., 

20
18

73
16

/1
9

(2
0 

RT
 

tr
ea

tm
en

ts
)

Br
ea

st
 (2

5)
; 

Sa
rc

om
a 

(3
8)

:
Lu

ng
 c

an
ce

r (
12

); 
Ba

sa
lio

m
a 

(1
2)

:
Pl

as
m

oc
ito

m
a 

(1
2)

; L
ym

ph
om

a 
(6

):
C

ol
on

 c
an

ce
r 

(6
); 

Ap
oc

rin
e 

ca
rc

in
om

a 
(6

); 
H

C
C

 (6
); 

A
de

no
id

 
cy

st
ic

 c
ar

ci
no

m
a 

(6
):

La
cr

im
al

 g
la

nd
 

ad
en

oc
ar

ci
no

m
a 

(6
):

U
R 

21
%

U
L 

68
%

B 
11

%

ye
s

N
SS

 7
3%

D
V

 2
6%

M
 1

6%

C
K

24
–3

5 G
y 

in
 

1–
5 f

x
14

.2
 

(0
–5

8)
 

[m
ea

n]

D
V.

 2
/1

9 
PR

P:
 1

/1
9 

PR
Ex

: 1
/1

9 
PR

O
RR

 
75

%
C

R 
4

PR
 2

LC
 ra

te
: 

79
%

M
ea

n 
tim

e 
to

be
st

 m
ea

su
re

d 
re

sp
on

se
 

15
.1

6 
m

on
th

s 
(r

an
ge

: 2
–5

8)
 

M
ea

n 
tim

e 
to

 lo
ca

l 
pr

og
re

ss
io

n:
 

5 
m

on
th

s 
(r

an
ge

: 3
–7

)

A
cu

te
 to

xi
ci

ty
:

tw
o 

co
nj

un
ct

iv
iti

s,
tw

o 
tr

an
sit

or
y 

or
bi

ta
l p

ai
n,

on
e 

G
ra

de
 tw

o 
xe

ro
ph

th
al

m
ia

on
e 

G
ra

de
 tw

o 
de

rm
at

iti
s

N
o 

la
te

 to
xi

ci
ty

13
 p

at
ie

nt
s 

w
er

e 
al

iv
e

A
, 

am
au

ro
si

s;
 B

, 
b

ila
te

ra
l; 

C
K

, 
cy

b
er

 k
ni

fe
; 

D
, 

D
ip

lo
p

ia
; 

3D
C

R
T,

 c
o

nf
o

rm
al

 r
ad

io
th

er
ap

y;
 D

V
, 

d
ec

re
as

ed
 v

is
io

n;
 E

, 
O

ed
em

a;
 E

B
R

T,
 e

xt
er

na
l 

b
ea

m
 r

ad
io

th
er

ap
y;

 E
N

, 
E

no
p

ht
ha

lm
o

s;
 E

P,
 e

p
ip

ho
ra

; 
E

x,
 e

xo
p

ht
ha

lm
o

s;
 G

K
, 

g
am

m
a 

kn
if

e;
 I

M
R

T,
 i

nt
en

si
ty

 m
o

d
ul

at
ed

 
ra

d
io

th
er

ap
y;

 L
U

, l
ef

t 
un

ila
te

ra
l; 

M
, E

ye
 m

o
ti

lit
y;

 N
, n

o
t;

 N
D

, n
o

 d
at

a;
 N

S
S

, n
o

t 
sp

ec
ifi

ed
 s

ym
p

to
m

s;
 O

H
, o

cu
la

r 
hy

p
er

te
ns

io
n;

 O
R

R
, o

ve
ra

ll 
re

sp
o

ns
e 

ra
te

; P
, p

ai
n;

 P
T,

 p
ro

p
to

si
s;

 P
TO

, p
to

si
s;

 R
, r

et
in

al
 d

et
ac

hm
en

t;
 R

E
, r

ed
 e

ye
; R

T,
 r

ad
io

th
er

ap
y;

 R
U

, r
ig

ht
 u

ni
la

te
ra

l; 
S

, s
w

el
lin

g
; U

, u
ni

la
te

ra
l; 

V
, v

er
ti

g
o

; Y
, y

es
.

a
O

cu
la

r 
g

lo
b

e 
ex

cl
ud

ed
.

Ta
b

le
 2

. (
C

o
nt

in
ue

d
)

http://birpublications.org/bjr


Br J Radiol;96:20230124

BJRA systematic review on radiotherapy and orbital metastases.

10 of 12 birpublications.org/bjr

approach, almost all treated patients experienced a benefit 
after RT in terms of OM- related symptom intensity reduction 
and a good acute and late toxicity profile.

How this study might affect research, practice or policy

The data seem to suggest that the RT approach in this clinical 
setting is a feasible and safe strategy; more information on the 
RT ideal techniques and dose are still needed, as well as more 
data on eventual concomitant treatments.
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