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neurysmal bone cyst (ABC) is an aggressive tumor like lesion of the
bone. It may arise from any bone and constitutes 6% of all bone tu-
mors.1-4 Spinal involvement has only been reported in case reports

or short series in the literature.2,4-6 Sacral location is even rarer.2,7,8 Despite
the benign histopathology of ABC, its clinical course is locally aggressive,
and the recurrence rate is high.1,2 Currently recommended treatment for
spinal ABC is complete intralesional curettage with or without selective ar-
terial embolization and attempt to salvage unilateral sacral 2-5 roots.5,8 The
authors herein present a very rare, giant, recurrent ABC, originating from
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AABBSS  TTRRAACCTT  Ane ury smal bo ne cyst (ABC) is a lo cally ag res si ve tumor-like le si on of the bo ne. Sac -
ral lo ca ti on is ra re. Currently recommended treatment for a benign ABC lesion is complete in-
tralesional curettage with or without selective arterial embolization and attempt to salvage unilateral
sacral 2-5 roots. A 14-ye ar-old girl pre sen ted with se ve re pa in and a lar ge mass in her lo wer lum-
bo sac ral re gi on. Ima ging stu di es de mons tra ted a des truc ti ve le si on, ari sing from the se cond sac ral
ver teb ral le vel, ex ten ding pos te ri orly and bi la te rally in to the glu te al musc les, and an te ri orly in to the
pel vis. Open bi opsy es tab lis hed the di ag no sis of ABC. Mar gi nal ex tra-cap su lar re sec ti on vi a a com-
bi ned an te ri or and pos te ri or ap pro ach, and pos to pe ra ti ve ra di a ti on the rapy we re per for med. The pa-
ti ent was pa in-fre e, and no evi den ce of lo cal re cur ren ce was de tec ted at the 84-month fol low up
pos to pe ra ti vely. Mar gi nal ex tra-cap su lar re sec ti on and ad ju vant ra di ot he rapy are tho ught to be ef-
fec ti ve for the tre at ment of this lar ge ABC of the sac rum. 
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ÖÖZZEETT  Anev riz mal ke mik kis ti (AKK) ke mi ğin tü mör ben ze ri, lo kal ola rak ag re sif sey re den bir lez -
yo nu dur. Sak ral böl ge de yer le şi mi na dir dir. Gü nü müz de iyi huy lu bir AKK için öne ri len te da vi se -
lek tif ar te ri yel em bo li zas yon ve tek ta raf lı 2-5 sak ral kö kün kur ta rıl ma ya ça lı şıl ma sı ile bir lik te ya
da tek ba şı na komp le in tra lez yo ner kü re taj dır. On dört ya şın da ba yan has ta alt lum bo sak ral böl ge -
de ge niş bir kit le ve şid det li ağ rı şika ye ti ile baş vur du. Gö rün tü le me yön tem le ri ile ikinci sak ral
ver teb ra se vi ye sin den çı kan, ar ka da her iki ta raf ta glu te al kas la ra ön de de pel vi se ka dar uza nan des -
trük tif bir lez yon tes pit edil di. Açık bi yop si ile AKK ta nı sı kon du. Mar ji nal eks tra-kap sü ler re zek -
si yon ve ope ras yon son ra sı rad yas yon te da vi si uy gu lan dı. Ope ras yon son ra sı 84 ay lık ta kip te
has ta nın ağ rı sı yok tu ve lo kal re kü rens ile il gi li her han gi bir bul gu sap tan ma dı. Sak rum da yer leş -
miş ge niş AKK te da vi sin de ön den ve ar ka dan bir lik te eks tra-kap sü ler re zek si yon ve ad ju van rad -
yo te ra pi nin efek tif ol du ğu düş ünül mek te dir.  
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the se cond sac ral seg ment, which was tre a ted suc-
cess fully by a com bi ned an te ri or and pos te ri or  sur-
gery and an ad di ti o nal ad ju vant ra di ot he rapy.

CA SE RE PORT
The fa mily of the patient ga ve in for med con sent
for their child to be presented. A 14-ye ar-old girl
pre sen ted with but tock pa in and a mass over the
sac rum. In spi te of the per sis ting symptoms fol lo -
wing an in tra le si o nal ex ci si on per for med in anot -
her cen ter one and a half ye ars ago, she re ce i ved
no furt her tre at ment. At the ti me of her first vi sit
to our ins ti tu ti on, the pa ti ent was not ab le to sit
and li e in su pi ne po si ti on be ca u se of the lar ge mass.
Physi cal exa mi na ti on re ve a led a po orly lo ca li zed,
ten der and soft mass of 30 x 30 x 20 cm, over the
sac rum, ex ten ding bi la te rally and pos te ri orly (Fi g-
u re 1). The anus was disp la ced, and the overl ying
skin was in du ra ted and warm. Bo wel and uri nary
func ti ons we re nor mal and lo wer ex tre mity ne u -
ro lo gic func ti ons we re in tact, but she had sadd le
type anest he si a. Pla in ra di og raphs sho wed a lar ge
and ill de fi ned lytic le si on, ori gi na ting from the se -
cond sac ral ver teb ra, dis tally (Fi gu re 2). The first
sac ral fo ra mens and bi la te ral sac ro i li ac jo ints we re
spa red. Com pu ted to mog raphy and mag ne tic re so -
nan ce ima ging con fir med the lo ca ti on of the tu -
mor, and de mons tra ted its an te ri or and pos te ri or
ex ten si on. The tu mor with flu id le vels and mul tip -
le sep ta for ma ti on, com pres sed the blad der and the
ute rus, and was shown to ad he re to the sig mo id co -
lon (Fi gu res 3, 4). Open bi opsy es tab lis hed the di-

ag no sis of ABC (Fi gu re 5). Re sec ti on of the tu mor
thro ugh a com bi ned an te ri or and pos te ri or ap pro -
ach was per for med. No lo cal re cur ren ce was en co -
un te red at 84 months of fol low-up (Fi gu re 6).

SUR GI CAL TECH NI QU E

Fol lo wing the ne ces sary pre o pe ra ti ve me a su res,
sur gery was per for med thro ugh an ex ten ded Phan-
nens ti el ap pro ach. The rec tus ab do mi nis musc les
we re dis sec ted, and the la te ral ab do mi nal wall
musc les we re in ci si zed pa ral lel to the skin in ci si -
on. Af ter ope ning the vis ce ral pe ri to ne um and re-
t rac ting the small bo wel, the an te ri or si de of the
le si on was fully iden ti fi ed, along with the aor ta and
the in fe ri or ve na ca va. Then, in ter nal ili ac ar te ri es
and ve ins we re li ga ted bi la te rally. The cap su le of
the tu mor was very thin, therefore, to pre vent un-FIGURE 1: Preoperative photograph showing the size of the mass.

FIGURE 2: X-ray showing a large, expansile mass, arising from second sacral
vertebra. 
S; first sacral foramen.

FI GU RE 3: CT ima ge of the mass with mul tip le sep ta for ma ti on and flu id le -
vels.
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con trol led he morr ha ge in ca se of per fo ra ti on, two
small in ci si ons in to the la cu na e of the le si on we re
per for med, and the blo od was as pi ra ted. Af ter the
eva cu a ti on, the le si on shrank, and it became ea si er
to de tach it from surroundings. The ad he si ons to
the sig mo id co lon, the in ner wall of the pel vis, the
ute rus, the tu bes and the ova ri es we re fre ed from

the le si on, wit ho ut per fo ra ting the cap su le. Af ter
the le si on was fully de tac hed from the vis ce ra, an-
te ri or cor ti cal os te o tomy be low the first sac ral fo -
ra men was per for med with the help of flu o ros copy.
A tem po rary co los tomy was per for med and the
wo und was clo sed. The re af ter, the pa ti ent was pla -
ced in pro ne po si ti on, and a mid li ne lon gi tu di nal
in ci si on from the le vel of the fifth lum bar ver teb -
ra to the anus was per for med. The glu te al musc les
we re mar gi nally de tac hed from the le si on. The S1
and S2 ro ots we re iden ti fi ed. More dis tal roots in-
c lu ding the dis tal part of S2 ro ots we re bu ri ed wit -
hin the tu mor mass, and fo und to lo se con ti nu ity.
The re fo re, the du ral sac dis tal to the first sac ral ro -
ots, was li ga ted and tran sec ted. A pos te ri or sac ral
os te o tomy was per for med at the se cond sac ral ver-
teb ral le vel, and it was con nec ted to the an te ri or
os te o tomy. The mass was then to tally mo bi le and
fre e, and it was re mo ved to tally. To pre vent pos te -
ri or disp la ce ment of the pel vic vis ce ra, a poly -
propy le ne mesh graft was su tu red bet we en the

FI GU RE 6: No evi den ce of lo cal re cur ren ce in MR ima ges at the last fol low-
up.

FI GU RE 5: Histopathological appearence of the tumor.

FI GU RE 4: Anterior and posterior extension of the mass in magnetic reso-
nance images.



glu te al musc les. Six samp les we re ta ken from dif fe -
rent are as, for the as sess ment of the sur gi cal mar-
gins. The du ra ti on of the ope ra ti on was six and half
an ho urs. A to tal of 17 units of who le blo od, 13
units in tra o pe ra ti vely and 4 units pos to pe ra ti vely
was trans fu sed. The pa ti ent was mo bi li zed on the
third, and disc har ged on the eighth pos to pe ra ti ve
day. The re we re no early or la te sur gery-re la ted
comp li ca ti ons. Fo ur we eks pos to pe ra ti vely, the pa-
ti ent was gi ven 30 cGy of ra di ot he rapy. The co los -
tomy was clo sed at the pos to pe ra ti ve third month.
At the pos to pe ra ti ve 84 months of fol low up, the -
re was no cli ni cal or radiological (inc lu ding X-ray,
CT, and MRI) evi den ce of lo cal re cur ren ce (Fi gu re
6) and mo re o ver, no dysfunc ti on of the bo wel or
blad der was no ted. The area of sadd le type anest -
he si a which was pre sent pre o pe ra ti vely got smaller
but was still con ti nu ing.

DIS CUS SI ON
Sac ral tu mors are of ten di ag no sed la te. The mass is
dif fi cult to no ti ce on ge ne ral mus cu los ke le tal exa -
mi na ti on, be ca u se it tends to ex pand an te ri orly in -
to the pel vic ca vity. In ad di ti on, symptoms are
usu ally nons pe ci fic and de ve lop in si di o usly in
months to ye ars. Alt ho ugh, they are of ten re a dily
pal pab le on rec tal exa mi na ti on, they are usu ally
dis co ve red du ring ima ging stu di es. The tu mors, on -
ce iden ti fi ed, are usu ally lar ge and ex ten si vely in-
va dee  the sac ral ele ments.

ABCs are be nign, ra pidly gro wing, des truc ti -
ve tu mors of bo ne. Sac ral lo ca ti on is ex ce e dingly
ra re.2,7,8 Hu vos4 re por ted 1% of sac ral in vol ve ment
in his se ri es of 394 ABC ca ses. Cam pa nac ci2 in his
lar ge se ri es of ABC, re por ted only two, lo ca ted in
the sac rum.

Pre o pe ra ti ve em bo li za ti on is re com men ded in
hyper vas cu lar tu mors such as ABC to re du ce tu -
mor si ze and the risk of in tra o pe ra ti ve he morr ha -
ge.5,8,9 Bo ri a ni et al.5 go ing furt her, sta ted that,
em bo li za ti on sho uld be the first cho i ce for spi nal
ABC. Ho we ver, em bo li za ti on may not al ways be
ap prop ri a te for all sac ral tu mors, the re fo re, bi la te -
ral li ga ti on of the in ter nal ili ac vas cu la tu re and  la-
cu nar  eva cu a ti on are re com men ded for very lar ge
and hyper vas cu lar tu mors.9,10 Pre o pe ra ti ve se lec -

ti ve em bo li za ti on sho uld be the first cho i ce in our
ca se, fol lo wing his to pat ho lo gic con fir ma ti on of the
di ag no sis, but un for tu na tely it was not ava i lab le in
our cen ter at that ti me.

Re cur ren ce ra tes af ter in tra le si o nal re sec ti on
are as high as 30-60%, le a ving mar gi nal ex tra-cap -
su lar re sec ti on the only way of tre at ment to re du -
ce the risk of re cur ren ce.8,11 Sin ce, the sac rum do es
not fit well to the com part men tal con cept, 
and com pri se ne u ral ele ments, a mar gi nal ex tra-
cap su lar re sec ti on is not usu ally pos sib le, and com-
p lex sur gery is re qu i red to pro vi de tu mor-fre e
tis sue.11-14 When mar gi nal ex tra-cap su lar re sec ti -
on is not pos sib le, a comp le te, in tra le si o nal ex ci si -
on wit ho ut sac ri fi cing any ne u ro lo gi cal struc tu res,
com bi ned with ad ju vant the rapy is re com men -
ded.8,11 Ho we ver, the pos si bi lity of lo cal re cur ren -
ce, re sul ting from ina de qu a te re sec ti on, even af ter
em bo li za ti on and ra di ot he rapy still exists. Sub to tal
tu mor de bul king and pre ser va ti on of ne u ral struc-
tu res is fo und mo re ap prop ri a te in pa ti ents with
me tas ta tic di se a se to pre ser ve qu a lity of li fe.15 On
the ot her hand, ra di cal re sec ti on of the tu mor with
sac ri fi ce of the ne u ral ele ments be low the L5 ner -
ve ro ot has be en ad vo ca ted for ag gres si ve be nign
or po ten ti ally cu rab le ma lig nant tu mors in vol ving
the sac rum.15

Sac ral re sec ti on can be per for med thro ugh an
an te ri or, a pos te ri or, or a com bi ned ap pro ach de-
pen ding on tu mor lo ca ti on, si ze and type. Pos te ri -
or ap pro ach is pre fer red when the tu mor is lo ca ted
at a dis tal sac ral seg ment, or, the pos te ri or part of
the pro xi mal sac rum.8,11-13 Ins te ad, a com bi ned an-
te ri or and pos te ri or pro ce du re is in di ca ted, when
the re is a lar ge pre sac ral mass in vol ving the S1 seg-
ment, or a to tal re sec ti on of the sac rum is re qu i -
red.8,11,13 Vas cu lar con trol is al so im pro ved with this
ap pro ach.15 We fo und com bi ned ap pro ach very ef-
fec ti ve for the mar gi nal ex tra-cap su lar re sec ti on in
this ca se, tho ugh it is a de man ding pro ce du re, with
high pe ri o pe ra ti ve mor ta lity and mor bi dity.

An im por tant con si de ra ti on is the involve-
ment of the sac ral ner ves, which con trol bo wel and
blad der func ti on. Au to no mic and so ma tic ner ve
supp li es to the rec tum, anal ca nal and uri nary blad-
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der tra vel thro ugh the sac ral ner ve ro ots S2 to S4.
Gun ter berg and co wor kers16,17 and re cently, Todd
et al.11 sho wed that uni la te ral loss of sac ral ner ves
did not af fect ove rall bo wel and blad der func ti on,
whe re as, bi la te ral sac ral ner ve re sec ti ons be low S2
ca u sed bo wel and blad der dysfunc ti on, in ac cor -
dan ce with the pre vi o us li te ra tu re. Mar gi nal ex tra-
cap su lar re sec ti on must be as ses sed ca re fully from
the stand po int of ne u ro lo gic de fi cit ver sus lo cal tu-
mo ral con trol in the sac ro pel vic are a, whe re re cur -
ren ce may ini ti a te a long se ri es of ina de qu a te
pro ce du res that will re sult in pel vic obs truc ti on,
gyne co lo gic prob lems, spon ta ne o us ble e ding and
de ath. With this in mind, and al so ta king in to ac-
co unt the pre o pe ra ti ve fin dings and in tra o pe ra ti ve
con di ti on of S2 and mo re dis tal ro ots, we per for -
med li ga ti on and tran sec ti on of the du ral sac dis tal
to the se cond sac ral ro ots.

Ra di ot he rapy is an ef fec ti ve ad ju vant with fa-
vo rab le re sults in the tre at ment of ABC.2,17,18 It
must be kept at the mi ni mum ef fec ti ve do se (usu-
ally 30-50 cGy re com men ded) in or der to dec re a se
the risk of ra di a ti on-in du ced sar co ma.18 Ac cor -
dingly, 30 cGy ad ju vant ra di ot he rapy was gi ven to
our pa ti ent. S1 and S2 ro ots sho uld ab so lu tely be
pre ser ved bi la te rally. Alt ho ugh it was re por ted that
uni la te ral loss of sac ral ner ves did not af fect ove r-
all bo wel and blad der func ti on,11 bi la te ral ner ve re-
sec ti ons be low S2 did not ca u se any bo wel or
blad der dysfunc ti on in our ca se.

In conc lu si on, mar gi nal ex tra-cap su lar re sec -
ti on thro ugh a com bi ned an te ri or and pos te ri or
sur gery, and ad ju vant ra di ot he rapy pro vi ded a suc-
cess ful out co me in this re cur rent, hu ge ABC of the
sac rum.
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