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Abs tract

Back ground: Brook e -Spie gle r s yndrom e  is  a rare  condition w ith  a pre dispos i-

tion to de ve lop cutane ous  adne xal ne oplasm s , e spe cially cylindrom as , trich oe pi-

th e liom as  and spirade nom as . M alignant transform ation of cylindrom as  is  rare . 

In s uch  cas e s  usually cylindrocarcinom as  de ve lop w ith in th e s e  le s ions . W e  pre -

s e nt an unusual cas e  of basal ce ll carcinom a de ve loping w ith in a pre e xisting cy-

lindrom a.

Main obse rvations: 58-ye ar-old w om an w ith  a 30-ye ar h istory of m ultiple  de r-

m al cylindrom as  e xte ns ive ly involving h e r scalp w as  re fe rre d for de rm atological 

tre atm e nt. Th e  patie nt re porte d th at one  of th e  long-lasting le s ions , 5.5 cm  in s i-

ze ,  ulce rate d w ith in th e  fore going fe w  w e e k s . H istopath ology confirm e d cylin-

drom as  and basal ce ll carcinom a w ith in th e  ulce rating tum or. Surgical e xcis ion 

of large st cylindrom a tum ors  le d to cosm e tic and functional im prove m e nt. M a-

gne tic re sonance  and com pute d tom ograph y s h ow e d tum or infiltration into th e  

s k ull lam ina e xte rna. M e tastas e s  w e re  e xclude d by ch e st radiograph y and abdo-

m inal ultrasound e xam ination. 

Conclusion: Patie nts  w ith  Brook e -Spie gle r s yndrom e  s h ould be  follow e d-up 

for m alignant transform ation of s k in tum ors  to pre ve nt de e p pe ne tration and 

pos s ible  m e tastas e s .

Cylindrom a trans form ing into bas al ce ll carcinom a in a patie nt 

w ith  Brook e -Spie gle r s yndrom e
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Back ground

Brook e -Spie gle r s yndrom e  is  a rare  dis e as e  w ith  a pre -

dis pos ition to de ve lop num e rous  cutane ous  adne xal ne o-

plasm s  s uch  as  cylindrom as , trich oe pith e liom as , 

spirade nom as , trich oblastom as , basal ce ll carcinom as , fol-

licular cysts  and organoid ne vi.

1

 M ost com m only th e s e  le -

s ions  de ve lop on th e  h e ad and ne ck  in m iddle -age d and 

e lde rly fe m ale s . D e ve lopm e nt of conjuction tum ors   (i.e . 

spirade nom a and cylindrom a), carcinosarcom as   and cy-

lindrocarcinom as  as   w e ll as   concom itant pre s e nce  of ba-

sal ce ll carcinom as   w as   re porte d. 

2,3,4,5

W e  pre s e nt an unusual cas e  of basal ce ll carcinom a de -

ve loping w ith in a pre e xisting cylindrom a in a patie nt w ith  

Brook e -Spie gle r s yndrom e  and re vie w  curre nt lite rature  

about ge ne tics  and h istoge ne s is  of th is  dis e as e .

Cas e  Re port

A 58-ye ar-old w om an w ith  m ultiple  tum ors  e xte ns ive ly 

involving h e r scalp w as  re fe rre d for de rm atologic tre at-

m e nt. Sh e  re porte d th at le s ions  h ave  be e n appe aring and 

continuously grow ing for th e  past 30 ye ars . Clinical e xa-

m ination re ve ale d num e rous  firm , rubbe ry pink  tum ors  lo-

cate d on h e r scalp and ne ck  and s e ve ral nodular le s ions  

on th e  righ t ch e e k  and th e  uppe r back  (Fig 1-5). Th e  tu-

m or of th e  le ft parie tal are a h ad be e n ulce rating for s e ve -

ral w e e k s  (Fig 2). No oth e r abnorm alitie s  w e re  found on 

clinical e xam ination. Th e  patie nt gave  ne gative  fam ily h i-

story.

Re s ults  of bas ic laboratory te sts  (blood ce ll count, e ryth -

rocyte  s e dim e ntation rate , routine  bioch e m istry te sts  inc-

luding alk aline  ph osph atas e , C-re active  prote in and urine  

analys is) w e re  w ith in norm al range . H istopath ologic e xam i-

nation re ve ale d basal ce ll  carcinom a  w ith in  cylindrom a
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in th e  ulce rate d le s ion (Fig. 6,7), cylindrom as  of th e  

scalp, basal ce ll carcinom a of th e  ch e e k  and trich oe pi-

th e liom a in th e  nasolabial are a.

D ue  to th e  re porte d long pe riod of tum or ulce ration, 

im aging diagnostic proce dure s  (s k ull radiograph y, m a-

gne tic re sonance  and com pute d tom ograph y) w e re  

pe rform e d in orde r to as s e s s  th e  inte grity of th e  s k ull 

bone s  and brain structure s . Com pute d tom ograph y re -

ve ale d de form ation of lam ina e xte rna of both  frontal 

parie tal bone s  (Fig. 8). M agne tic re sonance  im aging re -

ve ale d no brain or m e ninge al le s ions . H ow e ve r, th e  le -

s ions  in th e  ve rte x are a w e re  attach e d to th e  lam ina 

e xte rna of th e  s k ull caus ing its  blurring on m agne tic re -

sonance  im age  (Fig 9 ). Th e  large st tum or locate d in 

th e  righ t patrie tal are a w as  found to be  conne cte d by 

pe dicle  w ith  e picranial apone uros is  and lam ina e xte r-

na of th e  righ t parie tal bone . M any oth e r tum ors  va-

rie d in s ize  w e re  found to be  conne cte d w ith  lam ina 

e xte rna of th e  s k ull (Fig. 8-9 ). Ch e st radiograph y and 

abdom inal ultrasound e xam ination e xclude d m alignan-

cy or m atastas e s .

Th e  patie nt gave   no  cons e nt  for  a   m ajor  s urgical

inte rve ntion. Large st nodular le s ions  of th e  scalp  w e -

re  progre s s ive ly surgically re m ove d in local ane sth e -

s ia. Suture d w ounds  h e ale d une ve ntfully, h ow e ve r 

s urgical e xcis ion of large st cylindrom a tum ors  le d to 

cosm e tic and functional im prove m e nt.

Malignant trans form ation of turban tum or, Sicins k a e t al.
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Fig. 1 Multiple  cylindrom as  of th e  s calp form ing

a turban tum or.

Fig. 2 Bas al ce ll carcinom a w ith in a cylindrom a (A). 

De rm os copy of ulce r’s  e dge  s h ow s  arboriz ing 

ve s s e ls , w h ich  are  ch aracte ris tic for both , bas al ce ll 

carcinom a and cylindrom a (B).

Fig. 3 Cylindrom as  of th e  ne ck  are a (A). De rm os copy

s h ow s  prom ine nt arboriz ing ve s s e ls  on pink  back ground

and num e rous  w h itis h  ovoid are as  (B).

Fig. 4 Bas al ce ll carcinom a of th e  righ t ch e e k  are a 

and m ultiple  trich oe pith e liom as  in th e  nas olabial are a 

(A). De rm os copic vie w  of tw o trich oe pith e liom as  (B).

Fig. 5 Multiple  cylindrom as  on patie nt's  back  (A). 

De rm os copy s h ow s  h om oge nous  pink  nodule s  w ith  

e nlarge d irre gular ve s s e ls  at th e  pe riph e ry. (B)
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Fig. 6  Cylindrom a (H & E). Th e  patte rn of cylindrom a 

cons is ts  of de rm al ne s ts , lobule s  or cords  of bas aloid 

tum or ce lls  (A). Dilate d th in-w all blood ve s s e ls  

corre s ponding to te langie ctas ia clinically are  pre s e nt 

be tw e e n th e  tum or m as s  and e pide rm is . Lobule s  are  

s urrounde d by a de ns e , inte ns e ly e os inoph ilic h yaline  

m e m brane  (B). Sim ilar e os inoph ilic m ate rial is  pre s e nt 

ins ide  th e  ne s ts  adm ixe d w ith  tum or ce lls . Th e  patte rn 

form e d by th e s e  alm os t inte rlock ing ne s ts  h as  be e n 

com pare d to a jigs aw  puz z le . W ith in th e  ne s ts  are  tw o 

ce ll type s : palis ade d s m all ce lls  w ith  oval dark  nucle i 

s ituate d pe riph e rally and large  ce lls  w ith  prom ine nt 

ve s icular nucle i locate d intralobularly (C).

Fig. 7  BCC (H & E, 200x) Ulce rate d tum or w ith  th e  

pre s e nce  of bas al ce ll carcinom a fe ature s  unde rne ath  

th e  ulce ration w ith  accom panying inflam m atory ce lls . 

Fig. 8  Com pute r tom ograph y s can of th e  s calp. 

De form ation of lam ina e xte rna of righ t frontal bone .

Fig. 9   Magne tic re s onance  im aging of th e  s calp. 

Blurring of lam ina e xte rna of both  parie tal bone s .
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Dis cus s ion

Cylindrom as  are  be nign s k in appe ndage  tum ors . Th e y 

are  m ost fre q ue ntly found in scalp and ne ck  s k in, w ith  a 

strong pre dile ction for m iddle age d and e lde rly fe m ale s . 

Solitary le s ions  are  firm , rubbe ry nodule s  w ith  pink , re d, 

or som e tim e s  blue  coloring th at range  in s ize  from  a fe w  

m illim e te rs  to about 6 ce ntim e te rs . Th e  ave rage  diam e te r 

of th e s e  tum ors  is  about 1 cm . Th e  solitary form  usually 

be gins  in m iddle  age  or late r as  a slow -grow ing nodule  

e xh ibiting no sym ptom s . Cylindrom as  are  h istopath ologi-

cally ch aracte rize d m ainly by irre gularly s h ape d islands  of 

basaloid ce lls arrange d in a "jigsaw  puzzle " patte rn, s urro-

unde d by an e os inoph ilic h yaline  s h e ath . In th e  tum or is -

lands , a pe riph e ral palisade  of re lative ly undiffe re ntiate d 

ce lls w ith  sm all, dark  nucle i can be  distinguis h e d from  

m ore  diffe re ntiate d ce lls w ith  large , pale  nucle i, w h ich  re -

s e m ble  ductal or s e cre tory ce lls .

6,7

Conve ntional w isdom  clas s ifie d cylindrom a as  a ne o-

plasm  of apocrine  diffe re ntiation.

8,9

 Evide nce  h as  also be -

e n pre s e nte d in favor of an e ccrine  origin of 

cylindrom a.

10

 H ow e ve r, th e  fact th at cylindrom as  aris e  in 

h air follicle -be aring re gions , but not in palm oplantar s k in, 

rich  in e ccrine  glands , ye t de void of pilos e bace ous  units  

and apocrine  glands  argue s  against an e ccrine  origin. 

Th us , h istoge ne s is  of cylindrom as  h as  re m aine d a subje ct 

of inte ns e  and controve rs ial de bate . M as soum i e t al

7

 s ug-

ge ste d th at cylindrom a originate s  from  e pith e lial h air fol-

licle  ce lls, w h os e  e xact diffe re ntiation path w ay (follicular 

ve rsus  apocrine  ve rsus  s e bace ous , and pos s ibly e ve n e c-

crine ) m ay be  dictate d by th e  nature  of a give n patie nt 

and a give n s k in location as  in e ve ry norm al h air follic-

le .

11,12

Solitary cylindrom as  occur sporadically and typically 

are  not inh e rite d. M ultiple  tum ors  are  inh e rite d in an au-

tosom al dom inant m anne r. Th e  m ultiple  form  m ost com -

m only occurs  on th e  h e ad and ne ck  but can also be  s e e n 

on th e  trunk  and th e  e xtre m itie s . Le s ions  grow  slow ly, 

and additional le s ions  de ve lop ove r tim e . At an advance d 

stage  cylindrom as  form  m as s e s  of num e rous  pink , re d, or 

occas ionally bluis h  nodule s . W h e n th e y coale sce  on th e  

scalp, th e y re as s e m ble  a turban, and are  be ing re fe rre d to 

as  a “turban tum or”. Such  a m as s  of nodule s  is  som e ti-

m e s  calle d also a “tom ato tum or”.

6,13

M ultiple  cylindrom as  ch aracte ristically de ve lop in Bro-

ok e -Spie gle r s yndrom e  (O M IM  num be r 605041). Th is  is  

a rare  autosom al dom inant disorde r de scribe d first by 

Spie gle r and Brook e .

14,15

 Th e  dis e as e  is  ch aracte rize d by 

th e  de ve lopm e nt of adne xal tum ors , m ostly cylindrom as , 

but also trich oe pith e liom as  and spirade nom as .

16,17

 Typi-

cally cylindrom as  occur on th e  scalp w h ile  trich oe pith e lio-

m as  de ve lop on th e  face , particulary around th e  nos e .

18

 

Le s ions  usually appe ar at pube rty or e arly adulth ood and 

continue  to aris e  th rough out life . Th e  dis e as e s  affe cts  pre -

dom inantly w om e n. Th e  re porte d m ale :fe m ale  ratio is  

1:6-9 .6.

9 ,19

Som e  patie nts  m ay pre s e nt only m ultiple  trich oe pith e -

liom as  or cylindrom as  as  uniq ue  clinical m anife s tation.

Re ce nt ge ne tic studie s  s h ow  th at tw o autosom al dom inan-

tly inh e rite d ge node rm atos e s , m ultiple  fam ilial trich oe pi-

th e liom a (O M IM  num be r 601606) and fam ilial 

cylindrom atos is  (O M IM  num be r 132700), w h ich  h ave  be -

e n originally de scribe d as  distinct e ntitie s  h ave  th e  sam e  

ge ne tic origin.

20

 Fam ilial cylindrom atos is  is  clinically ch a-

racte rize d by pre s e nce  of m ultiple  cylindrom as , w h e re as  

in m ultiple  fam ilial trich oe pith e liom a de ve lopm e nt of tri-

ch oe pith e liom as  is  obs e rve d.

O th e r le s ions  re porte d in Brook e -Spie gle r s yndrom e  in-

clude  parotid basal ce ll ade nom as , organoid ne vi, s yringo-

m as , and basal ce ll carcinom as .

Brook e -Spie gle r s yndrom e  as  w e ll as  sporadic cylindro-

m as  h ave  be e n s h ow n to re s ult from  m utations  le ading to 

los s  of both  alle le s  of th e  cylindrom atos is  ge ne  (CYLD 1). 

CYLD 1 is  a tum or suppre s sor ge ne  w h ich  h as  be e n 

s h ow n to inh ibit tum or ce ll prolife ration by block ing Bcl-3 

de pe nde nt NF-κB s ignaling.

21,22

 Los s  of CYLD 1 function in-

cre as e s  re s istance  to apoptos is . In 2007, Ste gm e ie r e t al

23

 

note d th at th e  CYLD 1 ge ne  e ncode s  a de ubiq uitinating e n-

zym e . Th e  e nzym e  re m ove s  Lys -63-link e d ubiq uitin ch a-

ins  from  I-κB k inas e  s ignaling com pone nts . By th is  

m e ch anism , th e  e nzym e  inh ibits  NF-κB path w ay activa-

tion and stim ulate s  apoptos is . Th us , inactivation of 

CYLD 1 e nh ance s  th e  action of NF-κB and le ads  to incre -

as e d re s istance  to apoptos is  and carcinoge ne s is .

Inde pe nde ntly, it w as  s h ow n th at CYLD 1 is  also re q u-

ire d for th e  ce ll's  tim e ly e ntry into m itos is . Th is  indicate s  

th at CYLD 1 also m ay e xh ibit tum or-prom oting activitie s  

(e nh ance r of m itotic e ntry), w h at m ay provide  an e xplana-

tion for th e  be nign nature  of m ost cylindrom a le s ions .

23

In re ce nt ye ars  s e ve ral m utations  in CYLD  ge ne  w e re  

ide ntifie d not only in patie nts w ith  Brook e -Spie gle r syndro-

m e , but also in fam ilial cylindrom atos is  and m ultiple  fam ilial 

trich oe pith e liom a.

24,25,26

 Th e s e  findings , tak e n toge th e r 

w ith  th e  obs e rvations th at fe ature s  of Brook e -Spie gle r s yn-

drom e , fam ilial cylindrom atos is  and m ultiple  fam ilial tri-

ch oe pith e liom a can occur in th e  sam e  patie nt or in 

diffe re nt patie nts  w ith in a s ingle  fam ily, and th at a s ingle  

CYLD 1 m utation can be  as sociate d w ith  both  cylindro-

m as  or trich oe pith e liom as

20

 m ay sugge st th at th e s e  s yn-

drom e s  not only s h are  a com m on ge ne tic bas is  but m ay 

re pre s e nt ph e notypic variation of th e  sam e  dis e as e .

27

 

Th e  e xact role  of CYLD 1 in s k in tum ors , h ow e ve r ne e ds  

to be  e stablis h e d s ince  it h as  also be e n s h ow n th at 

CYLD 1 e xpre s s ion is  low e re d or abs e nt in basal ce ll carci-

nom as  and s q uam ous  ce ll carcinom as .

28,29

Tre atm e nt options  in Brook e -Spie gle r s yndrom e  are  li-

m ite d. For solitary tum ors , s urgical e xcis ion is  th e  tre at-

m e nt of ch oice . O th e r form s  of th e rapy include  

e le ctrode s iccation, cure ttage , cryosurge ry and e xcis ion 

w ith  th e  us e  of carbon dioxide  or Nd:YAG las e r.

30,31,32,33

 

M ultiple  cylindrom as  usually re q uire  num e rous  tum or 

e xcis ions  or e xte ns ive  plastic surge ry w ith  cove rage  by 

spitth ick ne s s  graft. In cas e  of m alignant transform ation, 

s urgical tre atm e nt m ay include  local bone  de cortication 

follow e d by postope rative  radiation. In orde r to plan th e  

e xte nt of scalp surge ry in such  case s  com pute d tom ograph y

Malignant trans form ation of turban tum or, Sicins k a e t al.
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and/or m agne tic re sonance  im aging for e valuation of s k ull 

inte grity is  ne ce s sary.

Am ong non-invas ive  tre atm e nt m e th ods , patie nts  m ay 

be ne fit from  intrale s ional or oral 5-fluorouracil, oral adria-

m icin, cisplatin or cycloph osph am ide , w h ich  m ay be  ap-

plie d in e xtre m e ly affe cte d patie nts .

34,35

Re ce ntly it w as  s ugge ste d th at targe ting NF-κB in cylin-

drom a th e rapy m ay be  of th e rape utic pote ntial in patie nts  

w ith  m ultiple  tum ors  in th e  cours e  of Brook e -Spie gle r 

s yndrom e . In one  cas e  of fam ilial trich oe pith e liom as  s igni-

ficant im prove m e nt w as  ach ie ve d w ith  a com bination of 

adalim um ab and aspirin. Th is  com bination w as  ch os e n in 

orde r to block  TNFα induce d activation of NF-κB at tw o 

diffe re nt le ve ls  of th e  s ignaling path w ay.

36

 Se ve ral th e ra-

pe utic age nts , including sodium  salicylate , CO X2 inh ibi-

tors  (i.e . ce le coxibe ), corticoids  and prostaglandins  (i.e . 

15d-PGJ2), as  w e ll as  ph ytom e dical products  inh ibit NF-

κB activity and th us  m ay be  of be ne fit in Brook e -Spie gle r 

s yndrom e

37,38

 H ow e ve r th e ir pos s ible  clinical e fficacy re -

m ains  to be  e lucidate d. In one  study som e  im prove m e nt 

w as  obs e rve d afte r topical application of salicylic acid.

39

Malignant transform ation of cylindrom as is  ve ry rare .

40,41

 

In s uch  cas e s  usually cylindrocarcinom as  de ve lop w ith in 

th e s e  le s ions .

42,43,44

 Le s s  fre q ue ntly m alignant spirade no-

m as  w e re  obs e rve d.

43

 O ur patie nt de ve lope d basal ce ll 

carcinom a w ith in a cylindrom a in th e  cours e  of Brook e -

Spie gle r s yndrom e . Th is  is  an unusual cas e  and it favors  

of th e  th e ory of M as soum i e t al

7

 th at cylindrom as  origina-

te  from  e pith e lial h air follicle  ce lls . Clinically th is  cas e  

provide s  furth e r e vide nce  th at in patie nts  w ith  Brook e -

Spie gle r s yndrom e  life long follow -up care  is  strictly re -

com m e nde d due  to th e  te nde ncy to de ve lop ne w  s k in tu-

m ors  and ris k  of m alignant transform ation w ith  s k ull 

e ros ions . Th e s e  m ay le ad to dura m ate r infiltration, h e -

m orrh age  and m e ningitis .

45

Conclus ion

Patie nts  w ith  Brook e -Spie gle r s yndrom e  s h ould be  th o-

rough ly e xam ine d for both , m alignant ne oplas ia and m ali-

gnant transform ation of be nign tum ors . In patie nts  w ith  

m alignant transform ation w ith in de rm al cylindrom as , im a-

ging te ch niq ue s  s uch  as  com pute d tom ograph y and m a-

gne tic re sonance  im aging s h ould be  pe rform e d to 

e xclude  bone  dam age  and ch oos e  optim al form  of th e ra-

py.

Table  1.

Synonym s  for (tum ors  in) Brook e -Spie gle r s yndrom e

46
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