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Abstract

Introduction: The spine is the most frequent area of bone
metastasis in patients with systemic neoplastic disease. The
goal of its treatment is immediate decompression, in order
to prevent deterioration or reverse the deficit in neurological
function.

Objective: To analyze the characteristics of the scientific
literature on the effectiveness of surgery associated with
radiotherapy to improve the neurological deficit caused by
metastatic spinal cord compression.

Methods: Descriptive study based on bibliometric and
scientometric methods. Using both, it is possible to qualify,
verify and give meaning to the data and have, as a result, a
broad study about the productions of the theme in question.
Articles published in the National Library of Medicine (Pubmed),
Web of Science and Virtual Health Library (VHL) were used,
searched using keywords obtained from the Descriptors in
Health Sciences (DeCS), of the VHL.

Results: The searches resulted in 131 articles. After filtering
by reading titles, 100 articles were selected for reading the
abstract. At the end of the collection, 15 articles were selected.
Of these, the year of publication was distributed every two
years for analysis, with a significant growth in 2015 and
2016. As for the origin of the studies, 60% (n = 9) had data
collection developed in China, Japan or the United States of
America. Regarding the gender of the sample, 57.14% of them
contained the predominantly or totally male sample and 42.85%
female. Regarding the histological type of tumor, there was a
wide variation between studies. In some of them, the sample
contained different groups of tumor diagnosis.

Conclusion: The combination of surgery with postoperative
radiotherapy proved to be effective and more efficient than
these alone for the treatment of patients affected by metastatic
neurological compression.

Keywords: spinal cord compression, radiotherapy, surgery,
neoplasm metastasis.
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Authors summary

Why was this study done?

W
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The study was carried out to exhaust the scientific literature regarding surgery associated with radiotherapy in patients suffering
from metastatic spinal cord compression and to assist in the decision of oncology physicians and professionals in choosing the best

treatment for the patient.

What did the researchers do and find?

The researchers carried out a descriptive study using bibliometric and scientometric methods and found that the combination of surgery
with postoperative radiotherapy is effective and more efficient than these alone for the treatment of patients affected by metastatic

neurological compression.

What do these findings mean?

Decompression surgery and postoperative radiotherapy was mostly palliative. Some factors such as individual treatment strategy,
according to the histology of the primary tumor, plan of treatment strategies carried out in a multidisciplinary manner, risk-benefit
of radiotherapy, assessment of the degree of spinal instability, improvement in communication and referral between specialists in
oncology showed an increase in the survival of these patients. Furthermore, the combination of these treatments is effective and more
efficient than these alone. These findings are important for cancer treatment planning and help professionals to seek greater survival.

Bl INTRODUCTION

The spine is the most frequent area of bone
metastasis in patients with systemic neoplastic disease'.
Vertebral involvement in such patients is associated with
worse morbidity and mortality rates, impairing prognosis
and quality of life. Approximately half of patients with
advanced malignancy have metastatic development in the
spine?3.

The evolution of cancer therapies provides greater
survival for patients affected by metastatic lesions. More
aggressive treatments aimed at the tumor cell, associated
with efficient and less invasive surgical techniques are
essential in this process. This improvement in survival
has increased the diagnosis and monitoring of metastatic
lesions in the spine, making spinal cord compression a
more common clinical entity?.

Malignancy-Associated Spinal Cord Compression
(MASC) is considered a serious oncologic emergency,
in which breast, prostate, and lung cancers are the most
common etiologies. In about 60 to 80% of patients with
MASC there is involvement of the thoracic spine*. This
condition causes, in addition to pain, hypercalcemia and
pathological fracture, which can result in neurological
deterioration’.

Treatment of spinal metastases depends on
histology, site of disease, extent of epidural disease, extent
of metastases elsewhere, and neurological status. Without
immediate and adequate interventions, MASC can result
in irreversible neurological deficits, such as motor and
sensory dysfunctions and incontinence of feces and
urine®.

Vertebral involvement in cancer patients is
associated with worse morbidity and mortality rates,
impairing prognosis. The quantification of vertebral
involvement, vertebral canal invasion, presence of
neurological compression, nerve status, general health
status and prognosis malignancy, determined by the
primary histology of the tumor, are some of the key
factors for surgical planning and definition of therapeutic
targets>’.

Surgery and radiotherapy, or combinations of
both, are the main treatment options for MASC. The
main objective is the immediate decompression of the
spinal cord, in order to prevent further deterioration or

reverse the deficit in neurological function. For most
solid tumors, except radiosensitive ones, surgery followed
by radiotherapy has been shown to produce superior
functional results compared to radiation treatment alone.
Despite the effectiveness of surgery followed by palliative
radiotherapy, which enables immediate decompression
and facilitates the mechanical stabilization of the spine
directly, itis performed in only 10-15% of these patients>®®.

Therefore, the aim of this study is to analyze the
characteristics of the scientific literature regarding the
effectiveness of surgery associated with radiotherapy to
improve the neurological deficit caused by metastatic
spinal cord compression.

B METHODS

Descriptive study based on bibliometric and
scientometric methods. Bibliometrics allows you to plan
and find a certain number of journals that answer a specific
question and critically analyze the studies available in the
databases. Scientometrics has as its object of analysis
the production, consumption and circulation of scientific
production. Using both, it is possible to qualify, verify and
give meaning to data and have, as a result, a broad study
about the productions of the theme in question’.

The review was guided by a question developed
in the format of a structured clinical question following
the PICOS principle, which is “does the combination of
surgery and radiotherapy improve the neurological deficit
installed by metastatic neurological compression?”. The
following methodology was used: population of interest
or health problem (P), which corresponds to patients who
suffer metastatic neoplasia with spinal cord compression;
intervention (I), radiotherapy and surgery; comparator
(C), which does not apply; outcome (O), improvement of
the neurological deficit; and study (S), all types of studies
that met the eligibility criteria.

Primary research articles published in the last
10 years in all languages found were included. The
bibliographic search was carried out in the Publisher
Medline (PubMed), Virtual Health Library (VHL) and
Web of Science electronic databases, using keywords
obtained from VHL Descriptors in Health Sciences
(DeCS) in August 2020.
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In Pubmed, a search was performed using
descriptors: Spinal Cord Compression AND Radiotherapy
AND surgery AND Neoplasm Metastasis, with the filters
“Humans” and “Free full text”, excluding those studies
that were not performed with a human sample and those
that are paid and/or difficult to access. In Web of Science,
“Topic” and document types (open access) were searched
with the same descriptors and in the VHL it was searched
for title, abstract and subject, with the same descriptors.

For the selection of articles, three steps were used:
(I) search for evidence in the databases; (II) exclusion of
those in duplicates and revisions, (I1I) reading of titles and
abstracts, with analysis of eligibility criteria; and (IV) full
text analysis of eligible papers. All studies that met the
inclusion criteria and did not have any of the exclusion
criteria were included.

Published studies were eligible when meeting the
criteria: (1) study population diagnosed with neoplastic
cancer, (2) the entire sample with metastatic neurological
compression, (3) at least part of the sample underwent a
combination of surgery and radiotherapy. There were no

vl
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restrictions on sample size. Articles were excluded if: (1)
They used secondary databases (books, theoretical works
or secondary reviews), (2) used populations not explicitly
identified with metastatic cancer, (3) had radiosurgery
as therapeutic intervention, (4) performed minimally
invasive procedures, (5) non-original articles, such as
editorials and comments, (6) those in which no part of the
sample underwent surgery and (7) no part of the sample
underwent radiotherapy.

The flowchart shown in figure 1 shows the path
taken to select publications. The steps of identification,
selection, eligibility, inclusion and extraction of data were
developed in a dual and independent way. Disagreements
were decided by a third reviewer. The qualitative synthesis
step was developed by the review team.

The productions that were repeated were considered
only once. The retrieval of articles was performed in the
database itself and, when unavailable, through the Journal
Portal of the Coordination for the Improvement of Higher
Education Personnel (Capes), on the journal’s website, or
by requesting the manuscript to the main author.

PUBMED
(n=13)

BVS
(n=112)

WEB OF SCIENCE
(n=6)

ADDITIONAL RECORDS
NOTED BY OTHER
SOURCES (n=0)

Identification

9 articles were excluded due to duplicity and 22 were excluded by filtering by title

Title and abstract read (n=100)

Excluded titles and abstracts (n=85)

SELECTION

Full articles available (n=15)

ELEGIBILITY

Studies included in the synthesis (n=15)

INCLUDED

Complete articles excluded:
1 — Review studies (n=30);
2 — The sample or part of it does not present
compression (n=25);
3 — The sample did not undergo surgery and/or
radiotherapy (n=13);
4 — Performing minimally invasive surgeries
and/or radiosurgery (n=9);
5 - Presence of non-metastatic tumors (n=4);
6 - Others (n=4).

Figure 1: Selection flowchart of productions for bibliographic review, based on the PRISMA model. Sdo
Paulo, Sao Paulo, Brazil, 2020. Source: PRISMA statement. DOI: 10.1371/journal.pmed.1000097
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Fifteen articles were analyzed, from which the
following information was extracted: reference, year
of publication, journal, country in which it was carried
out, type of study, area of knowledge, titles/professional
training of authors, institutions to which the authors were
linked, origin of the study, objectives, sample, type of
tumor, location of metastasis, location of compression,
symptoms, intervention, study design and main results.

All information extracted respected ethical aspects,
reliably presented, cited and described, according to the
ideas, definitions and concepts used by the authors of the
articles.

B RESULTS

Searches carried out in the databases resulted in
131 articles. After filtering by reading titles, 100 articles
were selected for reading the abstract. At this stage,
studies were excluded mainly because they were review
studies, because the sample did not have patients with
compression and because they did not undergo surgery
and/or radiotherapy. At the end of the collection, 15
articles were selected.

e
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Ofthe articles analyzed, the year of publication was
distributed every two years for analysis, with a significant
growth in the year 2015 and 2016. As for the origin of
the studies, 60% (n=9) had data collection developed in
China, Japan or the United States of America. As for the
types of studies found, most are case reports. Although
reviews of randomized clinical trials are frequent, there
is an increasing number of reviews prepared based on
observational investigations, such as cohort, case-control,
cross-sectional, series and case reports'®.

Regarding the gender of the sample of 14 studies,
57.14% of them contained the predominantly or totally
male sample and 42.85% female. This result may have
limitations because the study by Walcott BP et al."' had
a limited sample only in patients undergoing spinal
surgery due to metastasis caused by breast cancer, which
is prevalent in women. The study by Gutt R et al.'* was
not specifically included in this analysis because its
sample consisted of questionnaires answered by health
professionals. All this information was arranged in table 1.

Table 1: Characterization regarding the year of production, origin, type of study, gender of the production

sample. Sdo Paulo, Sdo Paulo, Brazil, 2020

Characterization n %
Year of Publication (n=15)

2010 — 2011 3 20%
2012 - 2013 1 6.66%
2013 - 2014 1 6.66%
2015 -2016 7 46.66%
2017 - 2018 1 6.66%
2019 - 2020 2 13.33%
Origin (n=15)

China 3 20%
United States 3 20%
Japan 3 20%
Germany 2 13.33%
Brazil 1 6.66%
India 1 6.66%
Argentina 1 6.66%
Netherlands 1 6.66%
Type of study (n=15)

Case report 8 53.33%
Retrospective study 4 26.64%
Two case report 1 6.66%
Cross-sectional comparative study 1 6.66%
Retrospective comparative study 1 6.66%
Sample sex (n=14)

Female 6 42.85%
Male 8 57.14%
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These and other characteristics can be observed and

compared in table 2.

Regarding the histological type of tumor, there
was a wide variation between studies. In some of them,
the sample contained different groups of tumor diagnosis.

Table 2

Presentation of the 15 articles included in the research corpus

‘uled pasealoap pue

yibuans panoisdwi pey juaijed ayj ‘|0J3U00
|e00] Joj pawuopad sem Adelsayjoipel

Ma3U Y "uoifal o19e10Y} 8y} O} |BOIAISD BU}
wouy} [eubis pioo jeuids ay} ul abueyd

e pajeanal sabewl Y|\ ‘sosejselaw

Ou pue |eued |eulds ay} ulym ayeydn
pasealoul pamoys Buibew! pue ssauyeam
Alwalixa Jamo| 8| pa|eanal uoleujuexy
"Jlem 0} AJljigeul pue ssauyeam quii|
Jamo| 18| pey ay ‘uonelado ay} Jaye
SUJUOW 98Iy "UoI}0asal [Bl0}qns
pajuswbel; pue ‘Awojoinp pue uoisny

‘pawiopad

alom Adesayjoipels
anneladojsod

pue uonoasal
[ejoiqns juswbel4
‘Awojoinp pue uoisny
‘uonjeluBWINISUI
[eyuswbas Jouslsod
G-11 pue Awojoadiod
¢ "‘Adesayjoipel

‘'ssauyeam Ajlwalxe
Jamo| Ya| pue
uied Jejndeoseled

b 8y

uo |eued |euids
ayj Buipeaul
pue s[oIpad
Wb 8y} 0}
Buipusixe ¢

‘ewouldledouspe

juaned

Areuownd ajew p|o-leak-gg

‘G-1 1 Je uonejuawnysul [eyuswbas pue Adelayjowayn ) o
‘e | ye pawlopad sem Awojoadiod vioc v/e e
[eJa)e| B pue passaiboid aseasip ay} AN [EMIISEN
‘Adesayjoipes pue Adelayjowayd aydsaq
‘leydsoy
ay) woJ} pabieyosip aq o} asoyo juaned
ay) ‘sisouboud ayj 0] anp pue punoy alam
sasejselaw Aleuownd "Alessasau alem ‘pawopad .
sisejsejow = |
suoissas Adelayjolpel Jayuny ou pue alaMm uoljoasal Aeuowin ewoulolesouspe
Jola4 uled sem auay] ‘pawlopad alem Jowiny [ejoigns pue "'s)y@am G Joj uted .co_wM oljeIselaw Yjm ‘Juaned
uoloasal |ejojqns pue uoissaidwoosp uoissaidwoosp )oeq Ya| pue }sayn R BwIouInled alew p|o-leah-,G
Jown} ‘auljoap |eaibojoinau juanald o) |eaibing ‘Adesayjoipel €9 tcm ) |e108.10]0D)
‘uolssaldwod pJoo |eulds pue salpoq pue Adelayjowayd PUE 6-L
|[eigalaA g1 pue g ul uoissaiboud
Jowin} pamoys |y ‘pauasiom uied ay)
‘Adelayjoipel pue Adelssyjowayo aydsaqg
‘sisejsejaw Aseuownd pue
90UB1INdal JBAI| O} 8NP Ja)e| Syluow G|
paip juaned ay] uiebe Aiabins Agq payean ) °
SEM 8y pUB ‘puUNo} aJom Sasejselawl chloeu .
] . 10 Awoyoadwn| 90|g-us . sose)sejowl .
Bun| pue JaAj| ‘uonippe u| "uoissaidwod . e|dsuel; JoAl| BWOUIDIED . .
) ue Jale| ‘BIgOUBA 211 Bun| pue Jan| juaied 0202
Jeulds ul pajnsal YdIym ‘punoyj sem 49 Jaye syjuow om) uied ) Jejnjj@oojeday ..
auy} jo Adeusyjolpel a(dninw ‘4o 9lew plo-1edk-0y  ‘¢’/e J8 OF NH
Ul SISE]SBJOW MaU B Jaje| Syjuow { pue : 3oeq anissalboid . Aue3
|e007 "jue|dsuel) JaA|| B uay} ‘gLl
Aiebins Jaye jaijel uied pajodal jusied
; : Juamiapun usned ay |
8yl ‘moib 0} panunuod i ‘uonejue|dsuel;
JaA| Jaye Adelsy) uoieipeds [Bo0| pue
sisejsejaw Jo AJIBA0DSIP By} Jayy
s}|ns9 UOIJUBAIaU swoldwA ous Jown (ebe pue fguenb Jeakjioyin
}INsS3ay it Ju| ¥ S sisejsejol 1 ‘xas) ajdweg /ioyiny

322

J Hum Growth Dev. 2021; 31(2):318-335. DOI: 10.36311/jhgd.v31.12226



JHGD

WWW. jhgd.cc;rﬁ.br

Presentation of the 15 articles included in the research corpus

Continuation - Table 2

"8J1] Jo Ajjenb

pue uonouny Juswieadl-}sod Buiziwndo

0] [BON1D SI ‘uoiouNysAp Jojow 0} Joud
‘Juswijeal; Jdwoud pue uonedyiuapl

Ale3 -uone|nquwe jo sso| yum sjuaied

Ul papuawiwodal 8q 0} AjoyI| aiow SI
uoissaidwooap |ed1bing "syuow 9 ueyy
ss9) Jo Aouejoadxa a1 B yum sjuaied ul
aled aAljel|jed JO JUBWSA|OAUI 8y} pauodal
UoIym “4OV 9y} JO suoljepuswiwiodsl

ay) pue sjeuoissajoid Buowe aonoeld
paJe[oap ay) usamiaq juswaalbe si alay ]
‘uonelpel-al wiopad 9,99 ‘Atebinsoinau
0] pajedwod siNoy g Ulylim palels usjyo
2I0W S|} ‘JudWIeal} [BHIUI BU} SI 1Y UBYAA
"% /'Z) 10} SINOY Z/ UIYIM pUe ‘%g"|Z
10} SINOY Z/ UIYIM ‘%6°0E 10} SInoY g
uiyum Buunooo ‘sisoubelp jo sinoy g
ulyim 31 pawiopad %G e ‘Juswiesl)
|enul 8y} s uoissaidwooap |esibins
UBYAN\ "8Sh ploJa)s pauodal ||y "Sased Q|
uey)} aJ0w 88s 9%,0'GZ pue ‘sased O|-9
99s 9%,G /¢ ‘Allenuue DSV JO saseo

G-1 YlM dJom sjuapuodsal Jo %G /€

"AdeJsy) Joyqiyul Y493 pue
AdeJayjoipel yum pauiquiod ‘Juswiyealy
|eaibins panoisdde saye pabuojoid aq
Aew sjusaned uiepa Jo awl [BAIAINS Y
"9AI}08Yd 8q 0} UdA0Id Sey Juawieal)
|eaibuns uaye Adesayy Jo)qiyul Y493
pue uoljeipel O Juswieal} pauIquo)
‘wise|doau ayj JO UoljeAl}OBUI pUB SSEWw
Ul 9SBaI09p B Sem alay} ‘paseaddesip
SSaUYBAM pUB SSBUqWINU ‘pasEaldap
ajeos uled ay) ‘palanodal A|ny jusned
ay] -auids ay} Joj woddns papinoid pue
uoissaidwod d1elseIdw ay} paind yoiym
‘uonexi |eulaul yum uoissaidwoossp
Jouajsod yym pajeal) Sem ‘Gl e ssewl
Jowiny pue sIsouajs |eued [euids 0} anp
sisAjeled ajajdwooul pey juaned ay ]

‘paidde

Sem DSVIN yim
sjuaned ul Juswiead)
noge aJsieuuonsanb vy

"uonesipaw (Y493)
Joyqiyui Joyoe} ymmodb
[ewuapida yum Adelayy
pue Adelsyjolpel
|eoibins-1sod "L 1 pue
/1 usamiag malos

€ JO uoljejejsul yum
Jowin} ay} Jo uonoasal
lened yum Aiebins
uoissaldwosag

"Juaed 8y} o)
Buipioooe pabueyn

‘ssauyeam
quij Jemoj [eJale|q
pue [9ABU 8Y} MO|aq
sseuquinu ‘ured yoeg

‘uwinjoo jeuldsg

‘Bun| ay} jo
o] Y9| Joddn
By} Ul |9Ad] 6L

1e ssew Jownj|

"slowin}
1o sadAj Jualayiq

‘eulouloseo0USpE
Areuowng

SVND
0 s8sBD UoWWOod

1o Juswabeuew
OlIeuads pue
uoljelpe.li-al
‘uonjeuonoely

uoljelpe.l ‘aled
aneljjed pue

[eo1bins ‘spioals
10 @sn ay} uo
salieuuonsanb 9

juaied
ajew p|o-leak-9g

‘8102
P LRERS RIS

‘G10¢
‘a’/eje s nx

sjinsay

uonUaAIR}U|

swoldwAg

o)is
sisejsejo

Jowinp

(abe pue Ayjuenb
‘xas) ajdweg

Jeakjioyny

323

J Hum Growth Dev. 2021; 31(2):318-335. DOI: 10.36311/jhgd.v31.12226



JHGD

WWW. jhgd.ccﬁ.br

Presentation of the 15 articles included in the research corpus

Continuation - Table 2

‘dnolb Adesayioipel

8y} Ul 9%/ 9] pue ‘uoissaldwodap Jnoypm
dnoub uonezigess ayy ul %¢e ¢l ‘dnolb
uonezijigels Jousjsod pue uoissaidwoosp
8y} ul 9%/°9] Ul uonuanidlul onadelay}
Jaye pauasiom sishjeled ‘sisejsejawl
[euids yym uoissaidwod [eulds a19A8S JO

324

"9100g onseldoaN Ajjigelsu) [eulds :SN|S 482UED [B10810]0D (DY ‘BWOUIDIED |90 [eudl 10Dy Jaoued Alewid umouyun :dnD ‘4eoued Bun)
]1I92 Jlews-UON :DTOSN ‘Asabuns :9 ‘Adesayjoipel 1y ‘ABojoipey jo 8b69]j0D uesuswy YV ‘Aoueubliew yum pajeroosse uoissaldwod piod [eulds :DSyIN ‘Adesayy uoneoipaw Jojqiyul Joyoe) yimodb jewspida

‘Adesay)
JueAn[pe aA1@2al Jou pIp
¢ Aluo pue ‘pawlopad

‘(syuened
81) sssyjo pue
(syuened y)

Y493 ‘eoueuosal olouBEW (YA ‘Bulds [eIoeS By} JO SeIgeUSA (GS-1 S ‘aulds Jequin| 8U} JO SBIGaUSA :GT-1 7 ‘aulds O10eIoy) 8U) JO SBIGSMSA (gL 1-] ] ‘ulds [EOIAISD B} JO SBIgaLSA 1/ D-L D :pusbaT

S9SBD U] "'Syuow 9-¢ usamiaq pajeelbibe sem Adeiay) uean(pe ‘syuaned g¢ Jaoued jsealq
sem saseo Jsow Ui sisAjeled jo jasuo  ‘sdnoub [eoibins ay} uj 11S-Z1 19ne] ‘(sjuened g1) ‘sejewsa) £/ pue
0} awi ay] "ybiy palepisuod a|eas ay} ‘(gg-u) Adesayjoipel ‘uoissaldwod ‘syuaned gg J92UEBD JBA|| sajew G| ‘sieak ‘6102 ‘.1
UM uoissaidwod Jo sased ay} Jo %0z ‘(GL=u) uoissaidwoosap |euids uowwo) JL7-€1 19887 ‘(sjuaned 9) $'$9 Jo abe ueaw = 19 “|\ epase
uey} aiow ui padojanap sisAjeled pue Jousjsod noyim ‘syjuaned /| J90Ued ajeisold e yum sjuaied gg
‘adA} [enualajINDIID Y} JO JUBWIBOUBAPE uonezijigels (gL=u) :21-10 19A87 ‘(sjuaned 9) 9
pue uswelo} |eiqapaAIdlul 8y} JO uonezijigels pue J9oued Aaupny m
JUsWadUBAPE YlM sased ul ybiy sem uoissaidwoosp ‘(syuaned gy) =
a@ouapioul 8y ‘dnoub Adesayjoipes ayy ui JoL|}sod Jaoued bun Z
%8°gl pue ‘uoissaidwoosap jnoyym dnoib je
uonezijigels Jouaisod ay} ul %e gl ‘dnolb =
uonezijigels Jousjsod pue uoissaidwoosp 3
8y} ul 9%/°9| ul paiseadde sisAjeled M
"oseas|p aANoe Jo subis Aue moys n.Mu.
10U pIp 8ys ‘Juswijeal; Jo wsEof ¢ Joye -eisoy1S80dAY a
pue jjem 0} a|jge sem juaned ay) ‘Aiebins 8
. [eulsy} pue 9|08} &
Jaye shAep | "‘Adelayjoipel jeuonoel) . . ,
Adelayjoipel  jo [aA9] g1 pue ‘ubis s
|e20| yum paja|dwod sem juswiesl| . -
. aAljeladojsod pue s,ysuigeg |eJaje|iq €1-€l Piy
Awojosuiwe| Jaye pue uoissaldwod . . ) ) ‘. N
) Awojosulwe| ¢ | eixa)joliadAy ‘squui| usamjaq pue . jusijed G102 ‘o'l =
p109 Jeulds yum ‘@oedsiaul €1-Z1 9y} ) 190UeD Jsealg ®
-zl ‘Adesayjoipes  samo| ay} ui yibuans sisejsejawl ajewsy p|o-iedh-L{ 18 sojuesg o
Ul SSBW |elnpeJjul pue AJejjnpawels)xa . <
. Awojos)sew ajosnw pasealoap Bun N
|elajejolaiue Jybu e pajeanas buibew ) IS
) |eoipes Yo 19)|em B ylm Ajuo X
aoueuosal dnpubepy ‘Adessyjoipel . =
. Buyiem ‘uied yoeq @
[eQ0] 0} uonippe ul ‘pawload sem o
. MoO| aAIssalbold c
Bun| 9] 9y} Jo Aw0109qO] B ‘punoy =
sem sisejsejaw Bun| yo| Joddn uy %
s}|ns9 UOIJUBAIaU swoldwA ous Jown (ebe pue fguenb Jeakjioyin g
}INsS3ay it Ju| ¥ S sisejsejol 1 ‘xas) ajdweg /ioyiny 2
3




JHGD

WWW. jhgd.cc;rﬁ.br

"9109g onsejdoaN Ajjigeisu) [eulds :SNIS 492UBD [B}0810|0D 1D ‘BWOUIDIED [|99 [BUdI QDY 49dued Alewnd umousun :4nD 4aoued bun)
|199 [jewss-uoN :DTOSN ‘A1sbins 19 (Adessyjolpel ;1 Y ‘ABojoipey jo ab9)j00) uesuswy ¥V ‘Aoueubijlew yum pajeroosse uoissaldwod plod [eulds QSN ‘Adessy) uoneoipaw Joyiqiyul J03oe} ymoub jewsapide
H493 ‘eoueuosal onpubew YN ‘aulds [eioes ay) JO 9BIGOMSA :GS-| S ‘aulds Jequin| ayj JO SBIGOMSA :GT-| 7 ‘dulds J10BI0Y) BY} JO 9BIGOUAA Z] 1-] ] ‘Bulds [BOIAISD Y} JO SBIqaNaA (/D-1D :pusban

(2]
>
2
o
(&
<
o
©
(0]
(2]
o I
) . ‘Adeiayjoipel lIEJoEq
< f1abins Jaye jjey e pue Jeak sso| Alosuas pue
- aAljeladojsod pue
c B 90U8.1IN28J JOWN) JO 9OUSPIAS OU SBM £ SSBUYBOM B[OSNW O} . . . ..
. wiojoauIWe| %20]|q . BWOUIDIED juaned G102 ‘oz’1e
o 9J8Y} pUE ‘SBUBD SB YoNS Sjuswniisul Jo . UOIlIppE Ul Y|EM 0} /] pue gl-11
) /1 ‘Adesayjoipel Jejnjj@oojeday alew pjo-leah-gg 19 H elnuwiy
ke pie 8y} Inoylm yem o} ajge sem juaied 4OUOD BUIAI B WO Ajqeul pue sisAjesed
nlw ay) ‘saunpasoud ay) Bulwiopad Jayy P DUIAY ) Alwaixs Jamoj jJo
2 uonejue|dsuel) JaAI]
£ uoissaibouid pidey
n
m ‘uoissalboid onejse}aw oYM
= [eAIAINS wud)-loys Buiasiyoe Jo sueaw ‘uoijeiped jueanipe
© -
o a|qeldadoe ue aq Aew Adessyjoipel Aq  pue Awojosulwe| 61-81 ‘yoyep [eoiBojoinau . .
— pamoj|o} uonjoasal 1ey) sysabbns aseo Apnis ay} jo aw 8y} ue Bisodeied ploJpuoyo quoned SL02
Q siy] "sleak om] uiyim paalesqo sem 1y ‘Awojoaiydau enued P ‘ ‘6L eubijiew jueny ‘s.’[e 19 HY
< . . anissalboud ajews} p|o-1eak-g9
s awoo}no ajqelone} e pue ‘Adelayjoipel uonoasal |eled pue 0 SyoOM ewobury Zapugua|\
m jueAn(pe jusmuspun jusijed ay] = Awojoauiwe| ‘a|npou e 10 A v
ke) "sa1ouaiolap [eo160joINau JO uoNjosal O uonoasal ‘A|snoinaid
S ul pajnsal uoissaidwooap |eolbing
C
o ‘Adeiayjoipel
o "Ja)e| SYUOW aulu paip pue dn pamoj|o; anneladojsod pue
o J0uU sem juaned ayj ‘Juapioul SIY} JaYY uoIoNJISU09al .
. . ) ayjedde pue
N ubiy} o] 8y} UO UOoISa| UPYS B Bulleanal  UWN|0D JoudlUR ‘G 1B .
() ‘ yBrem Jo ssoj ‘shep . . . . ‘¢ .
a peaids Apjoinb Jowny ay) pue pauasoo) Awoyoadiod ejoigns € 10} SQUI| JOMO| 6. pue Beuwooiesg wened  0L0Z ‘e 1e
S sayols ay} ‘Adesayjoipel Jo sajphAo oM} ‘gL pue g e Awojosu Ul SSOUNEOM ‘SAE g1 usamiag onAoojnuels djew p|o-ledk-G| Y pueuelIWY
' Jayy "S¥9aMm XIs Inoge ul paroldul sniels ape|q aAIssaidwoosp : i’ P
- . . 0¢ Joj uted xoeg
s [eaibojoinau siH "Aep aaneladolsod paiy} SM3IOS YIMm
..m 2y} uo jaljas uied payodal yuaned ay ] uolnezijiqels Jousysod
w pue juswubijeay
b= alls (ebe pue Auenb
c H :
nw s)nsay uoljUdAId}U| swoldwAg sisejselop Jowin} xos) sjdures Jeakjioyny

325

J Hum Growth Dev. 2021; 31(2):318-335. DOI: 10.36311/jhgd.v31.12226



JHGD

WWW. jhgd.ccﬁ.br

"9100g onseldoaN Ajjigelsu) [eulds :SN|S 482UED [B10810]0D (DY ‘BWOUIDIED |90 [eudl 10Dy Jaoued Alewid umouyun :dnD ‘4eoued Bun)
]1I92 Jlews-UON :DTOSN ‘Asabuns :9 ‘Adesayjoipel 1y ‘ABojoipey jo 8b69]j0D uesuswy YV ‘Aoueubliew yum pajeroosse uoissaldwod piod [eulds :DSyIN ‘Adesayy uoneoipaw Jojqiyul Joyoe) yimodb jewspida
*H493 ‘eoueuosal oljpubew Y ‘dulds [B1oes 8y} Jo SBIgaUaA (GS-| S ‘aulds Jequuin| 8y} JO SBIGALIAA :GT-1 7 ‘aulds D10eI0y) 8Y) JO SBIQALAA (Z| 1- 1 ‘dulds [EDIAISD BU} JO BBIGAUAA (1 D-1D puabar

‘Adesayjoipel
pue Aiabins usamiaq [eAISIUI BY} YIM
pue juawieal) 810j9g SHOLAP Jojow JO

JuawdojaAap JO awl} 8y} YIM pajeloosse
SeM UO[jouUN) JOJoW Juswleal}-1sod
"auoje Adelayjoipels 0} pasedwod
uoljouny Jojow Jayaq ul paynsas Alebins
aAIssaldwooap ‘Awojoaulwe] 0} }seljuod
u| "siowny jo sadA} Jayjo yym syuaned

‘sjuaned

uey) suole Adeisyjoipel Jsye olulo 12 Ul (949)
juanedino ay} 0} ob 03 Ajoy1| sso| a1om Jeoued _E.omgo_oo
dND 40 DTOSN UM DSYIN Uim sjusijed ‘Adelayjoipel jo pus pue ‘syusped
"uole 1Y Yim pasedwod awodno ay} 0} sisoubeip wouy Jz ul Aon.umv
[BUOIIOUNY JB)}B] B UJIM PBJBIDOSSE SEM  SUOSBYJBWEXSp JO Aep ‘auids 8y} Ul mEoc_o._mo 192

Adesayjoipel snid Aiebuns ‘Aiabins | Jad Bw zg-z| pan@dal  "syuaned o) Buipioooe
uoissaldwooap paniadal oym syuaned sjuaned ‘Adesayjoipels paleA swoldwAsg
621 @U} U] "s}ioyep Jojow jo juswdojarap  wus}-6uo] paaledal pey
Jamo|s pue ‘Adesay) alojaqg snjeis Apnis siyj ur papnijoul
aiedino ‘OSyIN pue sisoubelp Jowny syuaned 10z IV
usamjag |ealaul Jobuo) ‘saselselawl
JBY}0 JO 9ouasqge ‘@eIqauaA g-| Ajuo
10 JUBWIBA|OAUI UJIM POJEIDOSSE SEM
|BAIAINS J3)eals) "% 8 sem Adelayjoipel
pue Aiabins paniedal pey oym sjuaned
10 9jel juanedino juswieadl-isod ay |
"% Z PUB %Q¢ 9JoM Sajel [eAIAINS
pue ‘AjaAipoadsal ‘9,68 pue 9%Gg alom
Skl |0J3U0D [BO0] Jeak-auQ ‘1Y Joye
%91 pue | ¥+D Joye sjusned Jo %zz ul
pa.1Jnd20 Uol3ouUNy JOJoW Ul JuawaAoidw|

‘S[ew ¢ pue sjew 1102 ‘'8

sosejlselaW JO eual ‘sjuaned
1Selst 0 WOIBA6E 79} sjuoned Loz 10 @ sepey

salIs Jualaylq ul (dno) 1eoueo
Alewud umouyun

‘(O7T0SN)

sjuaied go|

ul Jeoued Bun|

[|I90 |[ews-uoN

Presentation of the 15 articles included in the research corpus

s)nsay uolnuaAIa}U| swoydwAg o)s Jown) (ebe pue fnuenb

sisejsejoy ‘xas) ajdwes Jeakjioyny

Continuation - Table 2

326

J Hum Growth Dev. 2021; 31(2):318-335. DOI: 10.36311/jhgd.v31.12226



JHGD

WWW. jhgd.cc;rﬁ.br

'2100g onse|doaN Ajjigelsu] [eulds :SNIS 18oUed [B10810]|09 (YD ‘BWOoUIDIED |90 [eudl 1Dy Jaoued Alewd umouyun :dno ‘deoued Bun)
1190 Jlews-uoN :OT1OSN A1abuns 9 ‘Adelayjoipel ;1Y ‘ABojoipey Jo 869]j0D uedsuswy YV ‘Aoueubliew yum pajeroosse uoissaldwod piod [eulds :QSyN ‘Adessyy uoneoipaw Jojqiyul Joyey yimodb jewlapide
:H493 ‘@oueuosal onaubew Y ‘dulds [BJoeS 8y} JO 9BIGAUAA (GS-| S ‘dulds Jequuin| 8y} JO SBIGAUAA G- ‘aulds D10eI0Y) 8Y) JO SBIGOUAA (Z| 1-1 1 ‘dulds [BDIAISD BU} JO BBIGaMAA (1 D-1D puaban

"SYjUOW g Uey} aiow Yum

2 9SOy} UBY) [BAIAINS 8SIOM B pEY Syjuow
o Z uey} ss9| jo swoldwAs annesadoasd
8 yum sjuaned ‘Aiabins anissaibbe oy
5 UOI}OIPEJIUOD B 8Q JOU P|NOYS 9seasip
o olwalsAs anissalboid “|eAlnns pue
a uonjouny [eaibojoinau pasosduwll yym
o pajeloosse ale pue ajel uonesldwod
2 9|qeJa|0} B YIM JaouUEeD }sealq dlje)sejaw ‘uwn|oo
= yum sjuaijed ul 9A1j08Yse ale uolez|igels auids au Ul SISEISEIOW |eigaLaA
= leuids pue Aiebins uoissaidwoosag : F ‘sjuaijed 0} Buipiodoe  Jolsiue ayy ul . . Loz ‘e
3 . Jaoued jsealq 0} pajeal JooueD Jsealg  "sjuaiied sjewsay G|
g uolssaidwooap Jaye parosdwi oym Jo suonuaniell [2o1BINS paueA swoldwAg pajeoo| asom 10 d9 Booep
3 SHOYOpP BABY JOU PIp OYM 8Soy} uey} : T (GL/z)) suolss
c [BAIAINS UBIPSW 8sJom pey aAoidwi Jou 8y} JO 1SO
2 pIp oym s}ouap |eaibojoinau aaneladoald
© yum asoy ] -auids ay} Ul a1aymas|a
m SuOIS9| oljelse}aw pey aAl4 ‘Aiabins Jaye
0 sAep 0¢ Ajo1ewixoidde yjem oy Ayjige Jiay}
,n_lu panosdwi sjuaned uanasg ‘shep Gzo| sem
< A1abuns Jaye |eaiains uelpay ‘dn-moj|oy
s 0] SsO| e yum ‘pawlopad sem Aiabins
S uoissaidwodap pajejai-laoued jsealg
® oUS ‘Adesayoipel ‘syuaijed g ul jioyep
m eolbojoinau wouy Alanooal mm>wLMEJ |E90] JUSAISPUN [e0160j0INaU SINoY
3 ro_wwmharcoom Mo_mh:m BU} POMOUS 9| “Adessyjowsyo 'Se8le qul| 10 >oeq ‘ouids
= : .v |eo! 18U} pamoy anneladojsod paaiaoal ‘siop|noys ‘Yoau | (%8°0lL) |eJoes .
o S}insaJ 8y °Jou pIp OYm asoy} pue . . sieak
.. sjuaijed ¢¢ "yjoq Jo 8y} ul uied aiones pue (%0°22) .
N Aiabuns Jaye Adesayjoipes Juamiapun oym . ) . L'9¥ Jo abe uesw e .
Py yoeoudde Jousjue patayns |1V (%E) Jequin| ewoydwA| |90 9102
2 sjusijed usamiaq aousIBYIp [eonshels _ (or o unm (usw %z9) €2 . .
re) . yoeoudde Jousysod uonouny Jayulyds (%9'8%) g obue| asnyig 2z 1819 S uey
© OU SBM 3Jay] "SYluoWw g uey} alow yjm pue (uswom %3g¢)
[ Aq DSVIN 40 sisoubelp 8y} Jo uonounysAp o10BI0Y} .
\ 9SOy} UBY}) [BAIAINS 9SIOM B pEY Syjuow . o ¥1 ‘siuened /¢
c Z Buipaaoxa jou uoneinp woldwAs 1sye Ajerelpawiwy pue ‘(%18) squi (%5°€l)
o : o . uonezijigels pue Jaddn 1o Jamo) [eoIAIDD)
= aAijesadoald yum sjusied ‘syjuow 6° /¢ LOISSaIdW008
© ] p 8y} JO ssauyeam
w sem Apnjs siy} 1o} dn-mojjo} ueipaw ay | [BoIBINS {(90%) SSOUGUINN
b= alis (abe pue Auenb
c H :
nw sj)insay uoluUaAIR}U| swojdwAg sise)sEION Jownj xe8) ojdweg Jealkjoyiny

327

J Hum Growth Dev. 2021; 31(2):318-335. DOI: 10.36311/jhgd.v31.12226



*2100g onse|doaN Alljigeisu] [eulds :SNIS 492UED [B]0810]09 DY) ‘BWOUIDIBD [|80 |eual :DDY Jaoued Atewnd umouyun :dno ‘4edoued Bun)
1192 ||lews-uoN :D1OSN ‘A1abuns :9 {Adessyjoipel 1y ‘ABojoipey Jo 869)|0D ueduswy YOV ‘Aoueubijew yum pajeioosse uoissaidwod piod [eulds :QSYIN ‘Adessyy uonesipaw J0}igiyul Jooe) ymolb jewsapida
:d493 ‘eoueuosal onaubew YA ‘aulds |eioes a8y} Jo aeIgapaA (GS-| S ‘aulds Jequin| 8y} JO aeBIgaUaA (G- ‘aulds 210eI0Y) BU) JO SBIGOMAA (ZL1-L ] ‘@ulds |EDIAIBD B} JO BeIgauaA 1/ D-1D :pusban

‘wa|qoud e ale sisoubelp

pue |elsajal Ul shejaq uolnjelolia}ap
|eoibojoinau Ja)e sAep g| palayo Buiaq
A1abBins yym ‘ejep suljgeseq uo paseq
‘A1eBins uoissaidwoosp |euids ajeipawiwl
u99aq 8ABY p|Nod juswieal) }saq ay] "dn

WWW. jhgd.coa.br

“Jowny
>>o__.o,, JO SYJUOW G JO} SIOWN} OU J9Mm Adeseiowsyo -sb) owjed pue
219y "uonounysAp Alosuas wouj Alanooal . Jaoueo . . .
jueAn(pe ‘Awojosuiwe| yjoq ul ssauyeam sosejselow juaned 9102 ‘,z'le
a)idsap pauinjal yjiem o} AJjige oy . [el}BWOopUD
. SBIQOUIOA | T-LLL ajosnw pue sAep Bun| a|diynw ajewsy p|o-leak-{9 1o S elysaye|
paseaddesip pey siown) onejse}aw ayy . ewouinIeoouspy
10 Adeiayjoipey 01 Jo} uied yoeg sosejsejaw
ey} pajeolpul uoneulwexs Buibew sy} ou0q Z| 1

‘Adessyjowayo JueAnlpe Jsyy "uonouny
quii| Jamo| Bulioysal ‘sisAjesedoinau
8|qISIoAall PIoAB 0} pawiopad sem

Awojosuiwe “pajeloLisep sbs| Jay Ul

JapJosIp [BUOIIOUN} 8} PUB Y|eM O} 8|geun
paulewsal juaned sy} ‘Adessyioipel Jsyy

‘uoabins auids ay} 0} [eJlojal

ajendoidde pue Ales ayy Aq pue aseasip
onsejdoau 0} pajejas Ayjigelsul jeuids jo
ssoualeme pasealoul ay) Aq pauiejdxa

aq ued yoiym ‘eonoeld |eolulld ojul SNIS
ayj Jo uononpouul ayj Jaye sdnolb yyoq ul
SNIS UBIpawW pue ueaw 8y} Ul 9seatosp
e sem aJay | "Hoyod |eoibins a8y} wody

‘snje)s |eolBojoinau
Jo uonelousiep  ‘sjusned g :GS

Presentation of the 15 articles included in the research corpus

syuaned g pue uoyoo Adessyjoipes ayy wr__mmm_cm_uﬂ_ w\ﬂhom ¢S .wEo_.“mQ
wouj sjuaned g1| :palp sjuaijed ayj jo ‘sjuaijed o;mE}mbv_EMog_ mmuﬁ%«w.m M.m_w. ‘pajonb "olewsy 9102 ‘< [B 10
01z ‘dn-mojjo} Buling "Adesayjoipes sy} 09} ul Adessyjoipes pue y . ; JON "slowny jo €1 pue gjew £e
ul Syjuow || pue Woyod [eaibuns ayy  sjuaned Q9| ul Aiabing _wo_mo_ocuma Buipnjouy .v.._-N._ 90-€0 sadA} Juasayig /81 ‘syuaned oze v Bovision
ul syuow Q| sem awiy dn-mojjo} ueaw uopuaAIeul [eolBins . mEm__“mQ ecl
ay] "juswieal} pue sasejselowl |eulds onneyed wmﬁmtm\s .,Fw-m._ ,F._-:._.
N 1o sisouBelp usamjaq awi} JOLOYS E pue JEU} SLIOJOWIAS PY ' "21-/0 '¢D°LO
o : sjuaned |ealbuns ||
a sJown} Bun| Jo ajeisoud ‘ysealq Arewnd
S Jo Aouanbaly Jamo| e pey ‘1ebunoA atem
' syuaned [eoibing ‘Adeisyjoipel paniadal
m oym asoy} 0} patedwoo sjuaned [eolbins
o ..m 10} 1aybiy sem (2100S onsejdospN
G) 3 Ajngessu| leuids) SNIS uesw sy
H € STHETS UolJUAAIRU swojdwA ous Jown (ebe pue fguenb Jealkjioyin
nw }INsay n | ¥ S sisejsejol 1 ‘xas) sdweg /ioyiny

328

J Hum Growth Dev. 2021; 31(2):318-335. DOI: 10.36311/jhgd.v31.12226



/=

(=5)

JHGD

www. jhgd.com.br

Presentation of the 15 articles included in the research corpus

Continuation - Table 2

'2100g onseldoaN Ayjigelsu] [euldg :SNIS ‘19oued [}0810]09 (DY ‘BWoUIDIed ||80 [eual ()Y Jaoued Alewd umouyun :dno Jeoued Bun| |99 [jews-uoN :D1OSN ‘A1abins 19 ‘Adessyjoipel
1Y ‘ABojoipey Jo 869)j00 uedLBWY YOV ‘Aoueubijew yym pajeioosse uoissaidwod piod [eulds :DSYIA ‘Adelay) uoneoipaw J0)giyul Jojoe) yimolb [ewlapids (3493 ‘eoueuosal
opjeubew YA ‘eulds |eioes 8y} JO SeIgOUSA (GS-| S ‘ulds Jequin| 8y} JO 9BIGONSA (G- ‘dulds D10BIoy) BU} JO 9BIGOUDA (gL 1-| 1 ‘Bulds |edIAIaD By} JO BeIgaMaA 1/ D-1D :pusba]

‘Ayjige)s [euids sanlasaid

pue uied ‘uonouny [eaibojoinau sarosdwi
Adelayjoipels Aq pamoj|o} BigaUaA sy}

JO Uoljez||Ige)s pue uol0asal Jown |
"sase)jse)aW JO UoIj0a)ap ay) Jaye sieak
9.y} Yjem 0} a|qe Buiaq ‘Adesayjoipel
Jayuny Juamiapun juaned ay| ‘papusIxd
sem uoljezijigels pue ‘uoibal pajelado

‘uonezijiqels
Jejnoipadsuel;

BU} MO|aq du0(q [BJgaMaA 8U} Ul J8oUBD yum Awoyosuiwe) sBo) o) BLIOUIDIES uened FANA
JO @2UB.LIND3) pUB SMBIOS [BPNED 8y}  BAISSaIdwooap |esiop ‘6. pue g1 : : ‘Zle1e s
. Ul ssauyeam Buimols o13sAo plouspy alew p|o-leah-19
10 8u0 Jo ainydni pamoys Y\ duids - juaun) "Adelayoipel uasuap-jdoH
|eigala) "sasejselaw Bun| a|gels Jayjo pue saoua.Indal
pajeanas pue uled yoeq mo| pauodal 1e20] - Ajsnoinaid
juaned ay) ‘Jeak suo Jayy ‘Adessyiowsayd
UlM pajeal) pue puno} Sem siselsejawl
Bun| mau e Jaje| sieak om] "uiebe
Bunjjem paue)s juaied ay) ‘Adesayjoipels
Jayy "punoy alam Jaljal uoissaldwod
pue juswaoe|d maios Alojoejsnes
a)s (abe pue Ayjuenb
sj)insay uoluUaAIR}U| swojdwAg sise)sEION Jownj xe8) ojdweg Jealkjoyiny

329

J Hum Growth Dev. 2021; 31(2):318-335. DOI: 10.36311/jhgd.v31.12226



JHG

B DISCUSSION

In this study we found that the purpose of
decompression surgery and postoperative radiotherapy is
palliative. Some factors, such as an individual treatment
strategy, according to the histology of the primary tumor,
a multidisciplinary plan, risk-benefit assessment and the
degree of spinal instability, improve communication and
referral between specialists. Furthermore, the combination
of surgery with postoperative radiotherapy proved to be
effective and more efficient than these isolated treatments
for the treatment of patients affected by metastatic
neurological compression.

Spinal metastases are common in patients with
cancer. The interventions aim to significantly improve
the quality of life, reducing pain, avoiding the harm that
compression can cause and maintaining neurological
function and mechanical stability. The average survival
time of those with bone metastases has increased
substantially in recent decades thanks to advances in
cancer treatment options. Factors such as non-surgical
intervention and misdosing are related to an unfavorable
neurological outcome'**%,

Palliative radiotherapy for the treatment of bone
metastases is a clinically effective option for patients
with spinal metastases considered unsuitable for
surgery, although radiotherapy alone is often not able to
control tumor progression. Although possible, surgical
intervention for patients with spinal tumor progression is
hampered due to prior radiation, along with an increased
risk of infection".

Treatment of hepatocellular carcinoma by liver
transplantation is considered effective. In the report
by Hu JG er al.®, after the procedure, the patient was
diagnosed with metastasis in the T12 vertebra. Immediate
surgical intervention was not indicated due to decreased
liver function. Local radiotherapy was performed, which
resulted in a decrease in symptoms. The size of the lesion
increased, indicating progressive disease and, therefore,
the patient was treated with an en bloc lumpectomy. One
month after surgery, a C4 metastasis with spinal cord
compression was found, in addition to multiple liver and
lung metastases. After resection, without the presentation
of new secondary tumors, the patient died 15 months after
transplantation due to liver recurrence and lung metastases.
The authors further state that en bloc lumpectomy may be
a viable therapeutic option for patients with progression of
solitary vertebral metastases after transplantation.

In a report of two cases of spinal cord compression
due to metastases from different tumors, carried out in
the United States, it was found that surgical intervention
produces improvement in pain and in the quality of life of
patients with symptomatic spinal metastases. Increasing
awareness of uncommon or rare complications is essential
in preventing and managing the disease. The authors state
that the objective of surgery in the treatment of vertebral
metastases is to reduce pain and maintain neurological
function and vertebral stability. The decision to proceed
with the surgery must be determined in an interdisciplinary
consultation'.

The cases presented suggest that patients with
unintentional durotomy during surgery for extradural

.
)

www. jhgd.com.br
resection should be monitored for recurrence of intradural
tumors by early imaging. Durotomy during surgery
for metastatic tumors can have unique complications
compared to those during surgery to treat degenerative
disorders'.

The patient diagnosed and treated by Xu S. et
al.”® underwent surgery for decompression and internal
fixation, postoperative radiation and medication that
inhibits the epidermal growth factor (EGFR). After 24
months, examinations showed a reduction in mass and
inactivation of the neoplasm of the left upper lobe and
T9 vertebra. It is important that orthopedic oncologists
consider combining radiotherapy and EGFR inhibitor
therapy with surgery for the treatment of compressive
lung cancer metastasis in the spine. The survival time of
certain patients may be prolonged after surgical treatment
combined with radiotherapy and EGFR inhibitor therapy.

A survey that included questions about steroid use,
surgical care, palliative care, irradiation fractionation,
re-irradiation, and management of common case
scenarios of MASC was conducted. Of the professionals
interviewed, 37.5% see 1-5 cases annually, 37.5% sece
6-10 cases, and 25.0% see more than 10 cases per year.
All respondents reported using steroid therapy. When
surgical decompression is the initial treatment, 34.5% are
performed within 24 hours of diagnosis, within 48 hours
for 30.9%, within 72 hours for 21.8% and within 72 hours
for 12.7 % of respondents'?.

When radiotherapy is the recommended initial
treatment, it is started within 24 hours in 83.9%, within
48 hours for 12.9%, and within 72 hours for 3.2% of
respondents. 66.1% perform re-radiation. When necessary,
radiotherapy is often started within 24 hours compared to
neurosurgery. The study still briefly reports some cases
to professionals. In the first, a 60-year-old woman with
good loss of performance and ambulation. In relation to
it, 93.4% of respondents selected surgical decompression
followed by radiotherapy'.

For the second scenario, a 60-year-old woman with
good performance, symptoms of back pain and paresthesia.
The majority (75.8%) selected surgical decompression
followed by radiotherapy again. For the third scenario,
a 60-year-old woman with good performance and mild
lower extremity weakness secondary to multiple myeloma,
only 18.3% selected the option of surgical decompression
followed by radiotherapy. As recommended by the
ACR (American College of Radiology) guidelines, all
respondents recommended the use of steroids'?.

In accordance with the ACR guidelines, all
respondents reported involvement of palliative care in
patients with a life expectancy of less than six months. The
responses to the case scenarios demonstrate that surgical
decompression is more likely to be recommended for those
with loss of ambulation. Early identification of MASC and
prompt treatment, before the onset of motor dysfunction,
is essential to improve post-treatment function and quality
of life'%.

In Brazil, a 28-year-old female patient was
diagnosed with breast ductal adenocarcinoma. She
underwent left radical mastectomy with lymphadenectomy,
followed by chemotherapy and local radiotherapy. With 10
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years of follow-up, she had pulmonary metastasis on CT
scan. A lobectomy of the left lung and local radiotherapy
were performed. Magnetic resonance imaging revealed an
extramedullary and intradural metastatic mass in the T2-T3
interspace, with spinal cord compression. Laminectomy
treatment was completed with local radiotherapy, started
10 days after surgery. 14 days later the patient was able to
walk and after 3 months she had no signs of active disease.
Thus, Santos et al.'® states that the purpose of surgery
should be strictly palliative with the intention of reducing
pain and neurological deficits.

Difficulty in re-covering complete spinal cord
paralysis has been reported, therefore tumor-induced
metastatic cord paralysis should be treated as soon as
possible before it becomes irreversible. Early therapeutic
intervention has been performed to prevent skeletal-related
events (SREs), such as paralysis and pathological fracture.
One study included 88 patients with epidural spinal
cord compression who were separated by therapeutic
intervention, being a decompression and posterior
stabilization group (n = 18), a posterior stabilization group
without decompression (n = 15), and another radiotherapy
group (n=55). In the surgical groups (n = 33), adjuvant
therapy, such as postoperative radiotherapy, chemotherapy
and treatment with bone modifying agents, was properly
performed, and only three patients did not undergo it'".

Surgery was prioritized when pain from spinal
instability was severe. However, there were no clear
criteria for selecting treatment methods. In cases of severe
spinal compression with spinal metastasis, paralysis
worsened after therapeutic intervention in 16.7% in the
decompression and posterior stabilization group, 13.3%
in the stabilization group without decompression, and
16.7% in the radiotherapy group. It was found that in
patients with more severe symptoms, such as paralysis
and pathological fracture, the treatment of surgery and
post-surgical radiotherapy started earlier'”.

In the case report carried out by Amritanand R et
al®, a mass was found that caused spinal compression
in a 15-year-old patient with back pain and weakness of
the lower limbs. The diagnosis was granulocytic sarcoma,
which, when originated from the vertebral column,
can cause spinal cord compression and neurological
deficits. Although this is radiosensitive, there is a risk of
wound breakage, as seen in this patient. He had dorsal
compression and a mechanically unstable spine due to a
pathological dislocation.

Surgical goals were canal decompression,
tumor removal, spinal alignment stabilization, and
reconstruction to allow rapid ambulation. The patient
underwent posterior realignment and stabilization with
pedicle screws, decompressive blade nectomy of the
T8 and T9 vertebrae, subtotal corpectomy of the T9
vertebra, and reconstruction of the anterior column with
a titanium cage. The patient reported substantial pain
relief, improvement in neurological deficit and was able
to walk independently within 4 weeks after surgery. After
two cycles of radiotherapy, the stitches loosened, and the
tumor rapidly spread. A skin lesion was noted on the left
thigh. The patient decided not to follow up and died 9
months later. Therefore, an early diagnosis is necessary,
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in addition to surgical intervention adapted to the patient’s

presentation, followed by appropriate chemotherapy

and radiotherapy. The potential for wound rupture after
radiotherapy must be taken into account'®.

In 1990, a patient underwent resection of a
subcutaneous nodule in the epigastrium, with a diagnosis
of malignant chondroid xaringoma. Seven years later,
the tumor rescinded in the same location and was
removed again. In 2004, the tumor returned again and a
liver metastasis was found. She underwent left hepatic
lobectomy and partial resection of the thoracoabdominal
wall with thoracoplasty. One year later a mass was
found in the right kidney and a partial nephrectomy was
performed, which was again consistent with malignant
chondrodoma. An infiltrating tumor was found in the
left pedicle of T-9 that could not be completely resected.
After the discovery of neurological compression at T8-9, a
laminectomy was performed, the mass was removed, and
the medulla decompressed. Therefore, liver and kidney
metastases were discovered 14 and 15 years after removal
of the primary spinal tumor and 21 years after excision of
the skin tumor®.

The main treatment options for spinal metastases
are radiotherapy and surgery, the latter of which may
be the best option in cases of neurological deterioration
caused by spinal metastases. In Japan, a man diagnosed
with hepatocellular carcinoma underwent a liver transplant
from a living donor and experienced pain 3 years later. New
metastases were found in the thoracic spine. Corpectomy,
T7 block laminectomy and postoperative radiotherapy
were performed. After performing the procedures, the
patient was able to walk without the cane, and there was
no evidence of recurrence in 1.5 years of follow-up?.

In the study by Rades D. ef al.?!, an investigation
was carried out to find out whether decompression surgery
associated with postoperative radiotherapy treatment was
superior or inferior to radiotherapy alone in patients with
metastatic spinal cord compression. Improvement in motor
function, outpatient post-processing rates and recovery of
neurological status occurred more frequently in those who
underwent both procedures. One-year spot control rates
were 85% and 89%. Non-small cell lung cancer (NSCLC)
and unknown primary cancer (CUP) were associated with
lower outpatient rates after radiotherapy alone. A higher
survival rate was found in the group that received both
treatments. Those with involvement of only one or two
vertebrae had better performance, longer interval between
tumor diagnosis and neurological compression.

In the subgroup analysis of 129 patients that
decompressive surgery with stabilization of the involved
vertebraec (DDSS) plus radiotherapy (RT) (n = 43) was
associated with a significantly better functional outcome
compared with RT alone (n = 86). The data from the
present analysis revealed a trend towards better outcomes
after radiotherapy alone compared with laminectomy
plus radiotherapy. In contrast to laminectomy, DDSS
resulted in significantly better motor function compared
to radiotherapy alone. Post-treatment motor function was
significantly associated with the time of development
of motor deficits before treatment and with the interval
between surgery and radiotherapy?'.
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A retrospective study was carried out in a sample
of 37 individuals to investigate the impact of surgical
decompression on the recovery of neurological deficit
caused by diffuse large B cell lymphoma (DLBCL) over
an ll-year period. The main clinical features included
numbness, weakness of the lower or upper limbs, and
dysfunction of the sphincter function. All patients
suffered from severe pain within the neck, shoulders,
back or limb areas and 8 had acute neurological deficit.
Surgical decompression and stabilization were performed
immediately after the diagnosis of metastatic neurological
compression. Postoperatively, 33 received chemotherapy
and 16 underwent local radiotherapy?.

The authors claim that the combination of
chemotherapy and radiotherapy is effective in managing
metastatic neurological compression. However, surgical
treatment should be considered in case of acute vertebral
collapse, if diagnosis is uncertain and biopsy is required,
or deterioration of neurological symptoms. The results
demonstrated that surgical decompression improves
recovery from neurological deficit. Those with preoperative
symptom duration not exceeding 2 months had a worse
prognosis. Surgical decompression could improve recovery
from neurological deficit in patients with metastatic
neurological compression associated with DLBCL*.

Among breast cancer patients, the spine is the most
common site for skeletal metastases. About half develop
pain or neurological deficits or spinal cord compression,
or both. In the study by Walcott BP et al.", 14 patients
underwent open surgery for the treatment of breast cancer
metastases in the spine. Median survival was 1025 days;
systemic disease control did not predict survival duration.
Half of the sample had an improvement in their ability to
walk in the first 30 days after surgery.

Theauthorsreveal thataggressive therapy, including
surgery, is warranted for patients with symptomatic
metastatic spinal cord compression from breast cancer,
even in the setting of advanced and progressive systemic
disease. Decompression surgery and spinal stabilization
are effective in patients with metastatic breast cancer to
the spine with a tolerable rate of complications and are
associated with proven neurological function and overall
survival. Although stereotaxic radiosurgery is also used to
treat metastatic spinal tumors with favorable results, it has
not been shown to be superior to surgery in the immediate
treatment of a compression syndrome'".

A retrospective study contained all patients
with spinal metastases treated with palliative surgery
or radiotherapy in the period 2009-2013 at two spinal
centers. Treatment was multidisciplinary and assessment
of spinal instability was just one of several factors that
should be considered. The SINS (Spinal Instability
Neoplastic Score) help physicians who treat patients with
metastatic disease to identify spinal instability before the
onset of neurological deficits. The study demonstrated
that its introduction into routine clinical practice led to
a decrease in spinal instability in radiotherapy and in the
surgical cohort. The decrease in the score can be explained
by the increased awareness of spinal instability related to
the neoplasm and by the early and appropriate referral to
the spine surgeon®.
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In Japan, despite the completion of radiotherapy,
one patient remained unable to walk and the functional
impairment of her legs increased. Laminectomy was
performed 19 days after admission, restoring lower limb
function and the ability to walk in a wheelchair. After three
courses of adjuvant chemotherapy, CT scan indicated that
all metastatic tumors had disappeared. She regained the
ability to walk and remained tumor free after 45 months of
follow-up. Despite this, the sensory dysfunction was still
recovering. The patient was offered spinal decompression
surgery 16 days after neurological deterioration. The
best treatment could have been immediate spinal
decompression surgery, it is important to avoid delays in
referral and diagnosis for a better prognosis®.

According to the report by Hopf-Jensen S. et al.?,
in 2000 the patient had been treated for adenoidcystic
paracarcinoma (ACC) of the maxillary sinuses, and
for local recurrences in 2002 and 2005, followed by
radiotherapy. Years later, a metastatic osteolytic disease
was found in T8 and T9, associated with an epidural
soft tissue mass, and spinal cord compression. The
patient was immediately referred to the hospital and a
dorsal decompressive laminectomy was performed with
stabilization from T6 to T11. The patient recovered and
was mobilized in the ward.

Postoperative radiotherapy was started, and the
patient managed his daily activities, being able to maintain
his balance when walking, climbing stairs and swimming.
Two years later, lung metastases were found, which were
treated with chemotherapy. One year later, the patient was
readmitted to the emergency room with low back pain and
stable lung metastases were found. Magnetic resonance
imaging of the spine showed a rupture of one of the caudal
screws and recurrence of cancer in the vertebral bone below
the operated region. In an additional surgery, stabilization
was extended, and more radiotherapy fractions were
performed. The patient was able to walk three years after
the detection of metastases. Therefore, tumor resection
and stabilization of the vertebral elements, followed
by external beam radiotherapy, improve neurological
function and pain and preserve spinal stability®.

By surgically restoring the mechanical needs
of vertebral elements destroyed by cancer, pain is often
reduced, and mobility increased. Although stereotaxic
radiosurgery is also used to treat metastatic spinal tumors
with favorable results, in some studies it has not been
shown to be superior to surgery in the immediate treatment
of a compression syndrome, when compared to surgery.
Stereotactic radiosurgery for the treatment of spinal
metastases has been specifically studied and considered
effective and remains an option for the control of tumors
in patients who choose not to undergo surgery or are
considered as non-suitable surgical candidates!, there
may also be a role for radiosurgery after decompression
surgery, but this type of treatment was not studied in this
review.

l CONCLUSION

The purpose of decompressive surgery and
postoperative radiotherapy were mostly palliative. Some
factors such as individual treatment strategy according
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to the histology of the primary tumor, plan of treatment
strategies carried out in a multidisciplinary manner, risk-
benefit of radiotherapy, assessment of the degree of spinal
instability, improvement in communication and referral
between specialists in oncology showed an increase in
the survival of these patients. The combination of surgery
with postoperative radiotherapy proved to be effective
and more efficient than these isolated treatments for the
treatment of patients affected by metastatic neurological
compression.
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Resumo

Introducgao: A coluna vertebral € a area mais frequente de metastase 6ssea em pacientes com
doenca neoplasica sistémica. O objetivo do seu tratamento a descompresséo imediata, a fim de evitar
deterioragéo ou reverter o déficit da fungcao neurolégica.

Objetivo: Analisar as caracteristicas da literatura cientifica sobre a eficacia da cirurgia associada a
radioterapia para melhora do déficit neuroldgico causado por compressao medular metastatica.

Método: Estudo descritivo, a partir dos métodos da bibliometria e cientometria. Utilizando ambos, pode-
se qualificar, constatar e atribuir sentido aos dados e ter, como resultado, um estudo amplo acerca das
produgdes do tema em questdo. Foram utilizados artigos publicados no National Library of Medicine
(Pubmed), Web of Science e Biblioteca Virtual em Saude (BVS), pesquisados através de palavras-
chave obtidas no Descritores em Ciéncias da Saude (DeCS), da BVS.

Resultados: As buscas resultaram em 131 artigos. Apos a filtragem por leitura de titulos, selecionou-
se 100 artigos para leitura do resumo. Ao final da coleta foram selecionados 15 artigos. Destes, o0 ano
de publicagéo foi distribuido bienalmente para analise, com um crescimento significativo no ano de
2015 e 2016. Quanto a procedéncia dos estudos, 60% (n = 9) tiveram a coleta dados desenvolvida na
China, Japao ou Estados Unidos da América. Em relagéo ao sexo da amostra, 57,14% deles continham
a amostra predominante ou totalmente masculina e 42,85% feminina. Em relagéo ao tipo histolégico
do tumor, houve uma grande variagéo entre os estudos. Em alguns deles, a amostra continha grupos
diferentes de diagnostico tumoral.

Conclusao: A combinagdo de cirurgia com radioterapia pds-operatéria se mostrou eficaz e mais
eficiente do que estas isoladas para o tratamento de pacientes acometidos por compresséo neurolégica
metastatica.

Palavras-chave: compressao medular metastica, radioterapia, cirurgia, neoplasia metastatica.
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