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BOLUM 1

COCUK AKCIGER APSESINDE KLINiK
OZELLIKLER, TANI VE TEDAVI STRATEJILERI

HIDIR ESME!

Giris
Cocukluk cagi akciger apsesi nispeten nadir goriilen bir
durumdur ve bu nedenle bu konudaki veriler olduk¢a azdir [1].
Akciger apsesi, toplum kaynakli pndmoninin olast bir lokal
komplikasyonudur. Ciddi hastaliga ve uzun siireli hastanede kalisa
yol agabilse de, hastalarin ¢ogu genellikle tam olarak iyilesir [2].
Akciger apsesi, akciger parankiminin genis ¢apli tahribatina neden
olan bir akciger enfeksiyonundan kaynaklanir ve doku iltihab1 ve

nekrozu nedeniyle piiriilan materyal iceren sinirli, kalin duvarl bir
boslugun gelismesine yol agar [3].

Siiflandirma

Akciger apseleri, etiyoloji, siire veya ekstrapulmoner
bolgelerden yayilma gibi ¢esitli faktorlere gore siiflandirilabilir.
Akut apseler 4-6 haftadan az siirerken, kronik apseler daha uzun
siire devam eder [4].

! Profesér Doktor, Saglik Bilimleri Universitesi Konya Sehir Hastanesi, Gogiis
Cerrahi Klinigi, ORCID ID: 0000-0002-0184-5377
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Etiyoloji agisindan, akciger apseleri predispozan faktorlerin
varligina  bagli olarak primer veya sekonder olarak
siniflandirilabilir. Primer apse Onceden saglikli olan cocuklarda
goriiliirken, sekonder apse altta yatan lokal veya sistemik nedenlere
bagli olarak ortaya cikabilir. Sekonder akciger apsesi, konjenital
pulmoner hava yolu malformasyonu, kistik fibrozis veya primer
siliyer diskinezi gibi kalitsal akciger hastaliklar1 olan hastalarda ve

immiin yetmezlik gibi immiin sistemi zayiflamis hastalarda
gelisebilir [1,4].

Brongial yabanci cisim veya pulmoner metastaz gibi
nedenlerlede ortaya cikabilir [5,6]. Ek olarak, akciger apseleri,
septik tromboembolilerde oldugu gibi hematojen yayilim yoluyla
ekstrapulmoner bolgelerden akcigere gelebir. Bazende abdominal
veya orofaringeal bolgelerden dogrudan yayilma yoluyla da ortaya
cikabilir [4,7].

Norogelisimsel gecikmesi olan c¢ocuklarda, bozulmus
klirens ve zayif koordinasyonlu yutma nedeniyle pulmoner
aspirasyon akciger apselerinin olusumunda 6nemli bir rol oynar.
Bazi durumlar belirli mikroorganizmalarla daha sik iligkili
oldugundan, bu predispozan faktorleri tanimlamak 6nemlidir [1,7].

Etiyoloji ve Patogenez

Anaerobik bakteriler ge¢cmiste akciger apselerinin primer
patojenleri olarak tanimlanmistir; Peptostreptococcus tiirleri,
Bacteroides tiirleri ve Fusobacterium tiirleri en yaygin olanlaridir
[2]. Son zamanlarda yapilan ¢aligmalar, bakteriyolojik 6zelliklerde
bir degisiklik oldugunu gostermektedir. Staphylococcus aureus ve
Streptococcus tiirleri, 0Ozellikle primer apselerde en yaygin
olanlardir ve bunlar1 Klebsiella pneumoniae gibi bazi Gram-negatif
basiller izlemektedir [8—10]. Sekonder apseler daha siklikla
anaeroblar ve Gram-pozitif koklar tarafindan neden olmaktadir
[2,7]. Parazitler, mantarlar ve Mycobacterium tiirleri gibi bakteriyel
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olmayan ve atipik bakteriyel patojenler, genellikle bagisiklik
sistemi zayiflamis kisilerde akciger apselerine yol agabilir [11].

Akciger apseleri, enfeksiyoz materyalin yercekimi akist ve
sag bronsun dikey yonelimi nedeniyle genellikle sag akcigerde,
ozellikle sag iist lobun arka segmentinde veya sag alt lobun {ist
bolgesinde gelisir [4].

Distal bronglarda yerlesen enfeksiyoz materyal, akciger
dokusunda lokal inflamasyonu baslatir. Saatler ila birka¢ giin
icinde, eksiida, kan hiicreleri ve nekrotik dokunun birikmesi
nedeniyle bu inflamasyon siddetlenir ve sivilasan nekroza
ilerleyerek apse olusumuyla sonuglanabilir. Nekrotik materyal
bronslardan disar1 atildik¢a, hava-sivi seviyesi igeren nekrotik bir
bosluk gelisir. Enfeksiyon, plevral bosluga yayilabilir ve apse
kavitesi plevral araliga acilmadan ampiyeme neden olabilir [4].

Klinik Ozellikler

Cocuklarda pulmoner apsenin klinik goériinlimii, ¢ocugun
yasina, altta yatan etiyolojiye ve akciger tutulumu derecesine bagh
olarak biiylik ol¢iide degisebilir. Hastalar tipik olarak, yiiksek ates
ve Oksiirtik ile bagvururlar; oksiiriik balgamli veya piiriilan olabilir
ve siklikla istahsizlik ve kilo kaybi ile birliktedir. Nadiren gdgiis
agrisi, nefes darligi ve hemoptizi goriiliir. Yenidoganlarda,
bebeklerde, bagisiklik sistemi zayiflamig hastalarda veya uzun
streli kortizon tedavisi goren hastalarda ates goriilmeyebilir.
Akciger apsesi olan cocuklar, ozellikle yenidogan ve bebekler,
apne, halsizlik, kusma, ishal ve hematemez gibi nonspesifik
semptomlar gosterebilir [4].

Agir vakalarda, tagipne, burun kanatlarinin solunuma
katilmasi, interkostal veya subkostal ¢cekilmeler ve siyanoz seklinde
kendini gosteren solunum sikintist gelisebilir. Bu durum, akciger
fonksiyonlarinda 6nemli bir bozulmaya isaret eder ve acil tibbi

miidahale gerektirir [12,13].
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Cocuklarda akciger apselerinin klinik goriinlimii, pndmoni
ve bronsiyolit gibi diger solunum rahatsizliklarina benzeyebilir. Bu
nedenle, ayrmtili Oykii, fizik muayene ve goriintileme ve
mikrobiyolojik ¢aligmalar gibi uygun tani testlerini igeren kapsamli
bir degerlendirme, dogru tani ve etkili tedavi i¢in gereklidir
[5,6,14].

Tan1 Degerlendirmesi

Goriintiileme, pulmoner apselerin tanisinda temel tastir;
ancak, tam kan sayimi, inflamatuar belirtecler ve bakteriyel
kiiltiirler gibi ek testler, kapsamli bir tani degerlendirmesi igin
gereklidir. Laboratuvar testlerinde genellikle notrofili ile birlikte
l6kositoz, yiiksek akut faz reaktantlar1 (C-reaktif protein, fibrinojen
ve prokalsitonin gibi), diisitk hemoglobin seviyesi, hipoalbiiminemi
ve yiiksek D-dimer seviyeleri goriiliir. Kan kiiltiirleri etiyolojiyi
belirleyebilir ve atessiz yenidoganlarda, kiigiik bebeklerde ve
bagisiklik sistemi yetersizligi olan c¢ocuklarda bile yapilmalidir,
ancak pozitif sonuglarin verimi diigiiktiir [15].

Etken organizmay1 belirlemek i¢in balgam kiiltiiri ve
duyarhilik testi kullanilabilir. Ancak, iist solunum yolu florasi
kaynakli bakterilerle kontaminasyon riski yiiksek oldugundan, bu
testler nadiren giivenilirdir. Etken organizmayi tanimlamak ve
uygun antimikrobiyal tedaviyi yonlendirmek i¢in, 6zellikle tedavi
basarisizlig1 veya tekrarlayan apseler durumunda, bronkoalveolar
lavaj veya akciger biyopsisi gerekli olabilir [16].

Standart mikrobiyolojik  yOntemler, pulmoner apse
vakalarinin  neredeyse yarisinda etiyolojik nedeni tespit
edememektedir [9,17]. Ancak, akciger apsesinde tan1 goriintiileme
caligmalarina dayalidir. Gogiis radyografisi genellikle tercih edilen
ilk goriintiileme yontemidir ve siklikla hava-sivi seviyesi iceren
sinirlt  opasite gibi karakteristik bulgular1 ortaya ¢ikarir.
Konsolidasyon ve buna bagli plevral eflizyon tespit edilebilir.
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Radyografiler, hastalar dik pozisyonda iken c¢ekilmelidir, ¢iinkii
sirtiisti. pozisyonda  ¢ekilen  filmlerde hava-sivi  seviyesi
goriinmeyebilir [18,19]. Gogiis ultrasonu, akciger apselerini plevral
efiizyondan veya parankimal anormalliklerden ayirt etmede
etkilidir ve takip i¢in yararl olabilir [20].

Bilgisayarli tomografi (BT), gogiis radyografisinden daha
ayrintili anatomik bilgiler saglar, komplikasyonlar1 tanimlamak i¢in
cok Onemlidir ve atipik vakalarda daha fazla ayrinti saglayabilir.
BT her biri farkli bir tedavi yaklasimi gerektiren parankimal
lezyonlar ile plevral eflizyonlar1 birbirinden ayirt edebilir [20].
Ayrica, apsenin altta yatan nedeninin, enfekte kist, konjenital
anomali, hava yolu tikaniklig1 veya komsu yap1 enfeksiyonu olup
olmadigini belirlemeye yardimci olur.

Toraks BT rezeksiyon kararinin alinmasinda yol gdsterici
olarak cerrahi planlamada 6nemli bir rol oynar [21]. Dahasi, toraks
BT ve ultrason, tani ve drenaj i¢in gdgiis tiipii yerlestirme ve igne
aspirasyonu gibi girisimsel prosediirleri planlamada da yol gosterici
degerli araglardir [19].

Tedavi

Akciger apseleri, apsenin boyutu, nedeni ve ilk tedaviye
verdigi yanit gibi faktorlere bagli olarak, antibiyotik ve destekleyici
tedavi ile konservatif olarak tedavi edilebir veya cerrahi olarak
rezeke edilebilir [10].

Konservatif Tedavi

Uzun siireli antibiyotik tedavisi, pediatrik vakalarin
%90"'inda akciger apsesinin tedavisinde etkilidir ve primer akciger
apsesinin tedavi sonucu genellikle olumludur. Morbidite ve
mortalite  genellikle sekonder apselere yatkinlik yaratan
durumlardan kaynaklanir [7].



Intravendz antibiyotik tedavisi genellikle 2-3 hafta siirer,
ancak hastaligin ilerlemesine bagl olarak uzatilabilir. Genellikle
parenteral tedaviyi oral tedavi izler ve toplam tedavi siiresi yaklasik
3-6 haftadir [22]. Antibiyotik tedavisinin siiresi, yerel direng
paternlerine ve deneyime gore degisir. Antimikrobiyal ajanlarin
se¢imi, apse tiirii ve ¢ocugun herhangi bir altta yatan hastaligi olup
olmadigi, organizmay1 izole etme ve tamimlama yetenegi,
maliyetler ve yerel uygulamalar gibi faktorlere baghdir [2,7].

Akciger apsesi i¢cin mevcut antibiyotik rejimleri, Gram-
pozitif, Gram-negatif ve anaerobik organizmalari hedef alan genis
spektrumlu antibiyotik tedavisine odaklanmaktadir [1]. Cogu vaka,
genellikle iki antibiyotik ajanla baslanan tedavi ile etkili bir sekilde
yonetilebilir. Genellikle, klinik iyilesme yaklasik bir hafta iginde
goriiliir, ates genellikle 3-4 giinliik antibiyotik tedavisinden sonra
diser ve genel durum 4-7 gilin sonra iyilesir. Goriintiileme
acisindan, radyografik goriintliinlin tamamen diizelmesi 2-3 ay
sonra goriilebilir. Hasta 7-10 giin i¢inde antibiyotik tedavisine yanit
vermezse, direngli organizmalar veya hava yolu tikanikligi
acisindan yeniden degerlendirme yapilmasi gerekir [4,23].

Antibiyotikler, 0Ozellikle primer apse tedavisinde, iist
solunum yolunda tipik olarak bulunan Staphylococcus aureus,
Streptococcus pneumoniae ve Gram-negatif basiller gibi yaygin
organizmalar1 hedef almalidir. Aspirasyon nedeniyle sekonder apse
olusumu riski olan durumlarda, iist solunum yolunda yaygin olarak
bulunan anaeroblara karsi etkili antibiyotikleri dahil etmek cok
onemlidir. Bagisiklik sistemi zayiflamis hastalarda antibiyotik
kapsami daha genis olmali ve mantar patojenleri de dikkate
almmalidir [1,24].

Geleneksel olarak ilk tercih edilen antibiyotik olan penisilin,
streptokok tiirlerine karsi etkilidir, ancak giiniimiizde beta-laktamaz
lireten  organizmalar  nedeniyle direng  sorunu  ortaya
cikabilmektedir. Hastalarin g0g6u icin kabul edilebilir tedavi



secenekleri genellikle beta-laktamaz inhibitorii ile kombine
karbapenemdir. Gram-pozitif ve Gram-negatif mikroplar1 kapsayan
ticlincii nesil sefalosporinler, Staphylococcus aureus ve anaeroblari
kapsama avantaj1 sunan klindamisin gibi bir antibiyotige ek olarak
tercih edilir [10]. Metisiline direngli S. aureus oranlarinin yiiksek
oldugu boélgelerde, kiiltiir sonuglar1 elde edilene kadar vankomisin
onerilir [1,2].

Ilk tedavi plam, kiiltir sonuglari ve hastanmn tedaviye
verdigi yanmit dikkate alinarak gerektiginde degistirilebilir.
Anaerobik organizmalarin kiiltiirde liremesinin zor oldugu ve bu
nedenle duyarlilik testlerinin nadiren yapildigi unutulmamalidir [2].

Cerrahi Tedavi

Bir haftalik uygun antimikrobiyal tedavi sonrasinda belirgin
bir klinik iyilesme goriilmezse, apse veya yeni apseler gibi olasi
komplikasyonlar1 belirlemek ve cerrahi miidahale ongoriilmesi
durumunda, tercihen toraks BT taramasi olmak tUzere ek
gorlntiileme testleri yapilmalidir [25].

Yaklasik %10 oraninda hasta antimikrobiyal tedaviye yanit
vermez ve drenaj prosediirii veya cerrahi miidahale gerekir [7].
Cerrahi segenekler arasinda perkiitan aspirasyon ve gogis tiipii
yerlestirme, bronkoskopik drenaj, video yardimli torakoskopik
cerrahi (VATS) veya agik cerrahi yer alir [21]. VATS, aspirasyon ve
drenaja kiyasla daha yiiksek basari oranlari, acik cerrahiye gore
daha diisiik komplikasyon oranlar1 ve daha hizli iyilesme oranlari
nedeniyle tedavi secenegi olarak giderek daha fazla tercih
edilmektedir [22,26]. Igne aspirasyonu veya perkiitan kateter
drenaji gibi prosediirler hem taniya yardimci olur hem de tedavi
yaklagimi olarak islev goriir [27].

Perkiitan olarak gerceklestirilen transtorasik kateter drenaji,
goriintlileme ile yonlendirilebilir [28,29]. Kaynaklara bagl olarak,

bu islem bilgisayarli tomografi, ultrason veya floroskopi ile
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gerceklestirilebilir [21,30]. Ancak, bu islemlerde plevral bosluk
enfeksiyonu riski ve kanama veya pndmotoraks gibi riskler vardir
[31].

Hastalarin antibiyotik tedavisine yanit vermemesi, onemli
kanama veya bronkopleural fistiil gibi komplikasyonlar gelismesi
durumunda cerrahi miidahale gerekebilir [22]. Buna katkida
bulunan faktorler arasinda apse biiyiikliigii ve antibiyotik direncli
organizmalar sayilabilir. Bronkopleural fistiill veya yaygin
pulmoner nekroz siiphesi varsa, acik cerrahi muhtemelen gereklidir.
Cerrahi rezeksiyon, lezyonun yayginligina gore belirlenir ve en sik
uygulanan prosediir lobektomidir [21].

Komplikasyon ve Prognoz

Cocuklarda  akciger  apselerinin  komplikasyonlari,
enfeksiyonun yayilmasi, kalict iltithaplanma ve akciger dokusunda
buna bagli yapisal hasar nedeniyle ortaya cikabilir [15]. Akciger
apseleri, plevral boslukta enfekte sivinin birikmesiyle karakterize
olan ampiyem olusumuna yol acabilir Bu durum solunum
sikintisinin  artmasina, plevral gogiis agrisina ve sistemik sepsis
belirtilerine yol acabilir [31].

Kronik veya biiyiik apseler, komsu bronslara ve plevral
bosluga yayilabilir ve bronkoplevral fistiil olusumuna yol agabilir.
Hava yolu ile plevral bosluk arasindaki bu iletisim, kalici hava
kacagi, tekrarlayan pnomotoraks ve ikincil enfeksiyon riskinde
artisa neden olabilir [15]. Akciger apseleriyle iligkili inflamatuar
stiregler, plevral efiizyon gelismesine yol acarak akciger
fonksiyonunu daha da bozabilir ve solunum yetmezIligi ve solunum
fonksiyon bozuklugu riskini artirabilir [32].

Siddetli veya tedavi edilmeyen akciger apseleri,
bakteriyemiye ve enfeksiyonun sistemik yayilmasina neden olarak
sepsis, septik sok ve coklu organ disfonksiyon sendromuna yol
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acabilir. Bu, acil tibbi miidahale gerektiren, yasami tehdit eden bir
komplikasyondur [9].

Akciger parankiminde wuzun siireli iltithaplanma ve
enfeksiyon, doku nekrozu ve kavitasyona yol agarak akciger
apsesinin biiylime riskini, semptomlarin devam etmesini ve akciger
fonksiyon bozuklugunu artirabilir [33].

Yutma reflekslerinde bozukluk veya norolojik bozukluklar
gibi akciger apsesi ic¢in predispozan faktorleri olan c¢ocuklar,
aspirasyon pnOmonisi riskinde artisa sahiptir ve bu durum,
zamaninda tedavi edilmezse akciger apsesi gelisimine yol agabilir
[1,34].

Tekrarlayan veya kronik akciger apseleri, bronsektazi,
fibrozis ve akciger fonksiyon bozuklugu gibi kronik akciger
hastaliklarina yol acabilir ve ¢ocuklar tekrarlayan solunum yolu
enfeksiyonlarina ve uzun siireli solunum komplikasyonlarina yatkin
hale getirebilir [15].

Cocuklarda akciger apselerinin nadir ancak ciddi
komplikasyonlar1 arasinda, beyin, kemik veya eklem gibi uzak
organlarda metastatik enfeksiyonlara yol acan septik embolilerin
sistemik embolizasyonu yer alabilir [35].

Cocuklarda akciger apselerinin uzun donem sonuglari
genellikle olumludur ve c¢ogu cocuk pulmoner sekeller olmadan
sorunsuz bir sekilde iyilesir, ancak altta yatan durumlarin varligi
prognozu etkiler [1]. Komplikasyonlar1 onlemek ve etkilenen
cocuklarda sonuglar1 iyilestirmek i¢in erken tani ve uygun
tedavinin derhal baslatilmasi ¢ok Onemlidir [36]. Sonuglar
optimize etmek ve komplikasyon riskini azaltmak i¢in genellikle
pediatristler, pulmonologlar, radyologlar, patologlar, enfeksiyon
hastaliklar1 uzmanlart ve gogilis cerrahlarinin  dahil oldugu
multidisipliner bir yonetim gereklidir [32].
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BOLUM 2

COCUKLUK CAGINDA TRAKEABRONSIAL
YABANCI CiSIM ASPIRASYONLARINA
YAKLASIM

SUZAN TEMIiZ BEKCE!
1-Giris

Cocukluk  c¢aginda  trakeobrongial = yabanci  cisim
aspirasyonlart (YCA); sik karsilagilan, zamaninda miidahale
edilmediginde ciddi komplikasyonlara ve mortaliteye neden
olabilen acil bir klinik durumdur (Ding & ark., 2022:873182).
Diinya genelinde YCA nedeniyle pediatrik olgularda bagvuru oran
ortalama 109/100000 olup; bu oran ¢ocuk acil servis bagvurularinin
yaklasik 9%0.2-0.4’1linli olusturmaktadir (Wu & ark., 2023:1235308;
Ocagl & ark., 2021:938).

Aspirasyonlar her yas grubunda goériilebilmekle birlikte,
yapilan c¢alismalar olgularin en sik 3 yas alti ¢ocuklarda
gergeklestigini gostermektedir (Ding & ark., 2020:¢20480; Chapin
& ark., 2013:275). Literatiirde en sik iligkilendirilen cinsiyet
erkektir (Chang & ark., 2021:110685; Ulas, Aydin & FEroglu,
2022:1168; Sahin & ark., 2013:658), baz1 ¢alismalarda her iki

1 Uz. Dr., Kayseri Sehir Hastanesi, G6giis Cerrahisi, Orcid: 0000- 0003-

1247-8485
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cinsiyet icin de benzer oranlar bildirilmistir (Huang & ark.,
2015:2394; Baram & ark.,, 2017:2333794; Gregori & ark.,,
2008:971).

Aspire edilen materyalin tiiri; toplumun kiiltiirel yapisi,
bolgesel farkliliklar ve beslenme aliskanliklara gore degiskenlik
gosterir (Kisacik & ark., 2004:86; Mise & ark., 2009:1360). Gida
maddeleri, bebekler ve kiiciik ¢ocuklar tarafindan en sik aspire
edilen nesnelerken; gida dis1t maddeler (6rn. madeni paralar, ataclar,
igneler, kalem kapaklar1) daha cok biiyiikk ¢ocuklar tarafindan
aspire edilmektedir (Rimell & ark., 1995:1763; Lemberg, Darrow
& Holinger, 1996:267; Jiagiang & ark., 2009:1708).

Aspirasyon iligkili Oliimlerin yaklasik ticte ikisinin,
olgularin saglik kurulusuna ulasmadan evde gergeklestigi
bildirilmistir (Bresler, Gren & Holinger, 1999:430). Taninin hizli
konulmas1 ve erken miidahale; komplikasyonlarin, morbiditenin
onlenmesi ve mortalitenin azaltilmasinda kritik 6neme sahiptir
(Baram & ark., 2017:2333794). Saglik hizmetlerindeki gelismelere
ve toplumsal farkindaligin artmasina ragmen giiniimiizde halen
yaygin olarak goriilmektedir.

2. Klinik Degerlendirme

YCA olgularinda; taniya gotiiren en 6nemli kriter dykiidiir.
Semptom ve bulgular; aspire edilen cismin tipi, ¢cocugun yasi ve
aspirasyon ile bagvuru arasindaki zaman gibi faktorlere bagl olarak
degiskenlik gosterir (Musani & ark., 2010:178; Yalcin & ark.,
2025:76).

Semptomlar 3 evrede smiflandirilmaktadir; akut donem,
asemptomatik donem ve komplikasyon donemi (Gorelik &
Schroeder, 2025:2578).

Akut donemde: aspirasyonu takiben Oksiirilk, bogulma,
oglirme, dispne, gogiis duvart retraksiyonu, hirilti, tasipne ve
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stridor goriilebilir. Literatiirde en sik bildirilmis semptomlar
Oksiirik, bogulma ve hirilti yer almaktadir (Burton & ark.,
1996:195; Tan & ark., 2000:91; Even & ark.,, 2005:1122).
Obstruksiyona bagli hipoksi bulgularida bu fazda goriilmektedir.

Asemptomatik donem: Yabanci cismin trakeobronsial
sisteme yerlesmesine bagli olarak refleksler yorulur ve ilk olusan
semptomlarin siddeti azalabilir. Semptomlarin olmamasi yaniltici
olabilir.

Komplikasyon donemi: Bu fazda enfeksiyona veya kronik
obstruksiyona baglh klinik tablo 6n plana ¢ikmaktadir. Pnémoni,
apse, atelektazi, bronsektazi, ates, balgam c¢ikarma, hemoptizi,
pnomotoraks, pndmomediastinum, genel durum bozuklugu ve
Oksiiriik goriilebilir.

Semptomlarin ortaya ¢ikmasiyla tan1 ve miidahale arasinda
gecen slirenin olgular arasinda bir saatten birkac aya kadar degistigi
bildirilmistir (Scmidt & Manegold, 2000:644; Mu, He & Sun,
1991:657; Wolach & ark., 1994:1; Pasaoglu & ark., 1991:95).

Aspirasyona spesifik olmayan semptom ve bulgularin
olmasi, aspirasyon O0ykiisiiniin net olmamasi taninin gecikmesine ya
da komplikasyonlarin gelismesine sebep olabilir.

Degerlendirmede ilk tercih edilen goriintiileme yontemi
anteroposterior akciger grafisidir. Yabanci cisim radyolusent
ozellikte ise direkt segilebilir. Grafi degerlendirildiginde; atelektazi,
havalanma artig1, mediastinal kayma, kronik dénemde brongektazi,
pnomonik infiltrasyonlar1 igerebilir. Bununla birlikte rontgen
bulgularinda herhangi bir 06zellik olmayabilir, dogal olabilir.
Gerekli olgularda bilgisayarli toraks tomografisi planlanabilir.
Radyolojik incelemeler aspirasyonu dogrulamaya yardimci
olabilirse de dislamak i¢in i¢in kullanilmamasi onerilmektedir
(Rance & ark., 2022:424).
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3. Tam ve Yaklasim Algoritmasi

Hizli miidahale gerektirmesi nedeniyle YCA olgularim
tespit etmenin zor oldugu klinik durumlar mevcuttur. Brong
agacinda bir yabanci cisim olmasina ragmen, olgularin kiiclik bir
ylizdesinin tamamen asemptomatik olabilecegi unutulmamalidir
(Ulas, Aydin & Eroglu, 2022:1168; Laks & Barzilay, 1988:102;
Losek, 1990:348).

Broronkoskopinin tanisal ve terapdtik olarak ikili roli
mevcuttur. Genel anestezi altinda rijit bronkoskopi, yaygin olarak
tercih edilen prosediirdiir (Eber & ark., 2017:1; Sheehan, Lopez &
Elmaraghy, 2018:72; Kisacik & ark., 2004:86; Shao & ark.,
2023:1114043).

Sadece tanikli aspirasyon Oykiisii ve fizik muayene
bulgular ile acil rijit bronkoskopiye alinan olgular literatiirde yer
almaktadir. Oykiiniin belirsiz oldugu veya radyolojik bulgu
saptanmayan yabanci cisim aspirasyonlarinin geri doniisiimsiiz
komplikasyonlar1 goz oOniline alindiginda, en ufak bir siiphe
varliginda bronkoskopi yapilmasi onerilmektedir (Black, Johnson
& Matlak, 1994:682; Zerella & ark., 1998:1651; Mu, He & Sun,
1991:657; Sinha, Talagauara Umesh & Jha, 2017:449; Karakoc &
ark., 2007:241).
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1. YCA siiphesi tastyan olgulara yaklasim algoritmasi

* Tanikl aspirasyon 6ykiisii yok. * Tanikly aspirasyon oykiisii var
Herhangi bir semptom mevcutsa;

e ani baslayan oksiiriik,

bogulma

e dispne rijit bronkoskopi
*  whezing

o uzamis okstirtik

e tekrarlayan pnomoni

e astim atak, vb...
asemptomatik veya stabil semptomatik anstabil semptomatik

gortintiileme bulgulari

grafide: havalanma farki, rijit bronkoskopi
atelektazi,
mediastinal kayma,

havalanma artisi, vb...

negatif pozitif \

klinik olarak aspirasyon siiphesi devam ediyorsa; rijit bronkoskopi

tanmisal fiber optik bronkoskopi/ rijit brokoskopi
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Son yillarda fiber optik bronkoskopinin tek basina yada rijit
bronkoskopiye birlikte basariyla yiiriitiilen olgular yayinlanmistir
(Reugemer & Perkins, 1999:77; Wood & Gauderer, 1984:693; Kim
& ark., 2018:82; Tenenbaum & ark., 2017:21; Tang & ark.,
2009:191; Han & ark., 2022:159). Rijit bronkoskopi islemi
sirasinda, hava yolunun giivenli bir sekilde korunabilmesi ve
forseplerle manipiilasyonun genis calisma kanalinda daha etkin
yapilabilmesi, bu yoOntemi fiber optik bronkoskopiye kiyasla
giivenlik avantaji1 saglar (Righini & ark., 2007:1383).

Fiber optik bronkoskopi tanisal amagli yiiksek siipheli
hastalarda  kullanimi  Onerilmekle birlikte gereginde rijit
bronkoskopinin hazir olmas1 gerektigi, hatta cerrahi gerekebilecegi
unutulmamalidir. Rijit bronkoskopi yapilan olgularda daha az
komplikasyon goriildiigii yaymnlanmistir (Wiemers & ark.,
2023:111474).

Yabancit cismin fiber optik bronkoskopi veya rijit
bronkoskopi ile ¢ikarilamayacag diisiiniilen olgularda agik cerrahi
gerekebilir (Luna & ark., 2017:50e1; Shlizerman & ark., 2010:320;
Tan & ark., 2000:91; Even & ark., 2005:1122).

Trakeabronsial YCA’ya yonelik girisimlerin yanmi sira
onleme stratejilerinin gelistirilmesi de desteklenmelidir. Klinik
yonetimin standardizasyonu i¢in; 6zellikle risk altindaki pediatrik
poplilasyonlar ve karmasik vakalara yonelik ayrintili tedavi
kilavuzlarina, rehber ve protokollere ihtiya¢ vardir. Hem tani hem
tedavi acisindan temel ve giivenilir bir ydntem olarak rijit
bronkoskopi 6ne ¢ikmaktadir, uygun merkezlerde deneyimli ekip
tarafindan uygulanmasi Onerilir. Karar verme siirecinde sadece
oyki degil; semptom, fizik muayene, radyoloji bulgular1 ve olasi
risk-fayda dengesi dikkatle degerlendirilmelidir. Siipheli olgularda
miidahale icin ge¢ kalmamak kritik 6nem tasir, radyolojik veya
klinik bulgu yoklugu olsa bile trakeobronsial yabanci cisim

aspirasyon olasilig1 akilda tutulmalidir.
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BOLUM 3

Pleural and Intrapulmonary Solitary Fibrous Tumors:
Diagnosis and Surgical Management

MERTAY BORAN!
ERTAY BORAN?
MEHMET GAMSIZKAN?

1. Introduction

Solitary fibrous tumors (SFTs) are uncommon mesenchymal
neoplasms initially described as localized fibrous pleural tumors.
Advances in histopathology, immunohistochemistry, and molecular
diagnostics have reclassified SFTs as fibroblastic neoplasms with a
characteristic NAB2—STAT6 gene fusion. While the pleura remains
the most frequent site, SFTs can occur in diverse locations,
including lungs, mediastinum, meninges, liver, bone, and soft
tissues; thoracic SFTs account for over two-thirds of cases (Walid,
2012; Cardillo et al., 2012).
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Within the thorax, SFTs predominantly arise from the
visceral pleura; parietal pleural and intrapulmonary tumors are rare,
the latter representing ~3.5% of thoracic SFTs (Sakurai et al., 2008;
Alghamdi et al., 2020). Intrapulmonary SFTs often mimic other
pulmonary lesions, posing preoperative diagnostic challenges.

Most SFTs behave benignly; however, 10-20% exhibit
malignant features, including aggressive local invasion, high
mitotic activity, necrosis, or metastasis (Demicco et al., 2012;
Khouzam & Khouzam, 2022). Tumors from parietal, fissural, or
mediastinal pleura, particularly with parenchymal invasion, have a
higher malignancy risk (Ajouz et al., 2023; Dorr et al., 2024).
Histopathology alone may not predict behavior; benign tumors
show a “patternless pattern” with collagenous stroma and
branching vasculature, whereas malignant forms demonstrate
hypercellularity, pleomorphism, mitoses, necrosis, and infiltrative
borders (Demicco et al., 2012).

Immunohistochemistry aids diagnosis: SFTs are typically
positive for CD34, Bcl-2, and vimentin, negative for cytokeratin.
Nuclear STAT6, resulting from NAB2-STAT6 fusion, is the most
sensitive and specific marker, distinguishing SFTs from mimics
such as hemangiopericytoma or synovial sarcoma (Sagawa et al.,
2007; Khouzam & Khouzam, 2022).

Radiologically, pleural SFTs present as well-circumscribed,
lobulated masses, often incidentally discovered due to
asymptomatic presentation in up to 50% of patients (Cardillo et al.,
2012; Walid, 2012). Large tumors may cause chest pain, dyspnea,
or paraneoplastic syndromes such as hypoglycemia (Doege—Potter
syndrome) or hypertrophic osteoarthropathy. Intrapulmonary SFTs
are usually asymptomatic unless large; their origin is debated but
likely involves visceral pleura, subpleural mesenchyme,
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interlobular septa, or pulmonary pericytes (Sakurai et al., 2008;
Alghamdi et al., 2020).

CT imaging often shows well-defined, lobulated masses
with heterogeneous enhancement. Malignant features include
irregular borders, necrosis, pleural thickening, or adjacent invasion,
yet imaging and needle biopsy cannot reliably distinguish
malignancy, necessitating surgical excision for definitive diagnosis
(Ajouz et al., 2023).

Complete surgical resection with negative margins is the
cornerstone of treatment, crucial for long-term survival. Wedge
resection is adequate for small peripheral lesions, whereas
lobectomy or advanced techniques are required for larger, centrally
located, or extensively invasive tumors. The hypervascular nature
of some SFTs increases intraoperative bleeding risk, emphasizing
careful surgical planning (Walid, 2012; Ajouz et al., 2023).

Long-term follow-up is recommended for all patients, as
recurrences can occur decades later. Prognostic factors include
malignancy, high mitotic index, tumor size, hypercellularity,
necrosis, and incomplete resection. The Demicco risk model,
incorporating age, tumor size, mitotic rate, and necrosis, aids
metastatic risk prediction (Demicco et al., 2012).

Despite limited prospective studies, literature and case
reports underscore key points: SFTs should be considered in the
differential diagnosis of pleural or intrapulmonary masses; imaging
and biopsy alone are insufficient; complete surgical resection
provides excellent outcomes; and careful assessment for malignant
features 1s essential. This chapter focuses on malignant SFTs,
particularly intrapulmonary cases and parenchymal invasion,
examining anatomical, pathological, radiological, and clinical
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features, diagnostic strategies, and surgical management, illustrated
by a representative case study demonstrating the challenges in
diagnosis and importance of complete resection

2. Anatomy and Pathogenesis of Solitary Fibrous Tumors

Solitary fibrous tumors (SFTs) originate predominantly
within the thoracic cavity, particularly from the pleura, making a
detailed understanding of pleural anatomy essential for
appreciating their growth patterns, clinical manifestations, and
potential for malignant transformation. Although SFTs are
classified as fibroblastic mesenchymal neoplasms capable of
developing in nearly every anatomical region, their predilection for
the pleura suggests a meaningful relationship between tumor
biology and the structural, embryologic, and functional
characteristics of this tissue. This section outlines the anatomy of
the pleura and adjacent thoracic structures, explores the cellular and
molecular origins of SFTs, and examines mechanisms believed to
underlie tumorigenesis and malignant progression.

2.1 Anatomy of the Pleura and Adjacent Structures

The pleura consists of two thin serous membranes: the
visceral pleura, which tightly adheres to the lung surface, and the
parietal pleura, which lines the thoracic cavity, ribs, mediastinum,
and diaphragm. These layers form the pleural space, a potential
cavity containing a small amount of lubricating fluid that facilitates
lung expansion during respiration. The visceral pleura is richly
supplied with capillaries originating from the bronchial circulation,
whereas the parietal pleura receives blood primarily from the
intercostal, internal thoracic, and musculophrenic arteries.
Lymphatic drainage is highly efficient and plays a crucial role in
maintaining pleural fluid homeostasis.
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Anatomically, the visceral pleura is composed of a single
layer of mesothelial cells overlying connective tissue rich in elastin,
collagen, fibroblasts, and sparse mesenchymal progenitor cells.
These characteristics help explain the presumed origin of SFTs: a
neoplastic proliferation arising from primitive mesenchymal or
submesothelial fibroblastic cells in the pleural connective tissue
(Walid, 2012; Cardillo et al., 2012). The parietal pleura, though
structurally similar, contains a greater density of somatic
innervation, making masses in this region more likely to produce
symptoms such as chest pain.

The proximity of the pleura to the pulmonary
parenchyma, interlobar fissures, and mediastinum helps elucidate
how some SFTs extend into or originate within the lung. In
particular, SFTs located along the major or minor fissures may
appear intrapulmonary but actually represent pleural-based tumors
growing along preformed anatomical planes. Conversely, truly
intrapulmonary SFTs may arise independent of pleural attachment,
likely from interstitial mesenchymal cells or perivascular
fibroblasts located deep within the lung parenchyma (Sakurai et al.,
2008; Alghamdi et al., 2020). These anatomical relationships are
central to understanding tumor growth patterns and assessing
surgical resectability.

2.2 Cellular Origin and Molecular Biology of SFTs

Early theories suggested that SFTs originated from
mesothelial cells, largely because most early cases were localized
to the pleura. However, immunohistochemical studies soon refuted
this hypothesis, as SFTs consistently demonstrated negative
cytokeratin staining and lacked the phenotypic features of
mesothelial-derived tumors. Instead, they displayed strong
positivity for CD34, vimentin, and Bcl-2—markers characteristic
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of immature fibroblastic or dendritic mesenchymal cells. This
profile supported a mesenchymal origin, eventually leading to the
current classification of SFTs as fibroblastic neoplasms (Walid,
2012; Sagawa et al., 2007).

A major breakthrough in SFT biology came with the
identification of the NAB2-STAT6 gene fusion, a pathognomonic
chromosomal rearrangement resulting from intrachromosomal
inversion on chromosome 12. This fusion protein acts as an
aberrant transcriptional regulator, driving uncontrolled proliferation
and altering cellular differentiation pathways. Its discovery firmly
established SFT as a genetically defined entity across all
anatomical locations. Immunohistochemical nuclear staining for
STAT®6 is now regarded as the most sensitive and specific method
for confirming SFT diagnosis, even in cases with ambiguous
morphology (Khouzam & Khouzam, 2022).

NAB2-STAT6 fusion variants exhibit subtle differences
in transcriptional activation potential, and emerging studies suggest
that certain fusion subtypes may correlate with tumor behavior,
histologic pattern, or risk of malignancy. Although the clinical
significance of these variants is still being clarified, they highlight
the molecular complexity of SFTs and reinforce the notion that
malignant transformation is driven by interactions between genetic
drivers, microenvironmental influences, and host factors.

Beyond STAT6, other molecular markers have been
studied for their role in tumorigenesis. For example, overexpression
of growth factors such as platelet-derived growth factor and
transforming growth factor-p have been described in SFTs.
Angiogenesis-related pathways, including those involving vascular
endothelial growth factor (VEGF), contribute to the prominent
branching vascular patterns observed histologically. Some
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malignant SFTs demonstrate increased expression of proliferation
markers such as Ki-67, supporting the association between high
proliferative index and aggressive clinical behavior (Demicco et al.,
2012). Collectively, these molecular features support the view that
SFTs encompass a spectrum of biological behavior, modulated by
both intrinsic and extrinsic factors.

2.3 Mechanisms of Tumor Development and Malignant
Transformation

Although the precise mechanisms underlying the
development of SFTs remain under investigation, several theories
offer insights into how these tumors arise and evolve. The presence
of SFTs in numerous anatomical locations suggests that progenitor
mesenchymal cells capable of giving rise to SFTs are widely
distributed throughout the body. In the pleura, submesothelial
fibroblasts or dendritic interstitial cells represent likely precursors.
Cellular injury, chronic irritation, or dysregulation of signaling
pathways may contribute to their neoplastic transformation,
although definitive causative factors are not yet known.

One central question concerns the origin of intrapulmonary
SFTs. Several mechanisms have been proposed:

1) Inward growth from visceral pleura:  Some lesions
thought to represent intrapulmonary SFTs may actually originate on
the visceral pleural surface and grow into the lung parenchyma.
Given the close adhesion of visceral pleura to the lung surface, a
small pleural tumor could easily become engulfed by expanding
lung tissue or extend inward along connective-tissue septa.

2) De novo origin from intrapulmonary mesenchyme:
This theory proposes that SFTs arise from resident interstitial



fibroblasts or dendritic cells within the pulmonary parenchyma.
Evidence supporting this includes cases with no demonstrable
pleural attachment, as well as tumors located deep within the lung
away from fissures or subpleural regions (Sakurai et al., 2008;
Alghamdi et al., 2020).

3) Origin from perivascular cells:  The rich capillary
network of the lung contains pericytes and fibroblast-like cells that
may serve as progenitors for SFTs. This theory aligns with the
highly vascular nature of many SFTs and the presence of staghorn-
like vasculature reminiscent of other perivascular neoplasms.

Malignant transformation in SFTs is multifactorial.
Histologically malignant SFTs exhibit increased mitotic activity,
significant nuclear atypia, necrosis, hypercellularity, and infiltrative
growth patterns. Tumor size also correlates with malignant
potential, with lesions larger than 10 cm demonstrating a
significantly higher likelihood of adverse outcomes (Demicco et
al., 2012). Additional predictors include older patient age and
presence of tumor necrosis—each incorporated into the Demicco
risk assessment model.

The microenvironment appears to play a role in
malignant progression. Regions of hypoxia within larger tumors
may promote necrosis and stimulate angiogenic pathways that
facilitate rapid growth and potential metastasis. Tumors arising in
the parietal pleura or mediastinal regions may develop more
aggressive behavior due to differences in stromal composition,
vascular supply, or local mechanical forces. For intrapulmonary
tumors, the relationship between growth pattern and local
microenvironment remains an area of ongoing study, but cases
involving fissural invasion or extension along interstitial septa

--35--



suggest pathways that may predispose to more infiltrative behavior
(Ajouz et al., 2023).

Despite these insights, the distinction between benign and
malignant SFTs remains challenging. Some tumors classified as
benign based on morphology eventually metastasize, while others
with malignant histology remain indolent. This unpredictability
underscores the importance of incorporating clinical, radiologic,
histologic, and molecular findings into a comprehensive risk
assessment rather than relying on any single parameter.

3. Classification and Histopathological Features of Solitary
Fibrous Tumors

Solitary  fibrous tumors (SFTs) are fibroblastic
mesenchymal neoplasms with variable clinicopathologic behaviors.
Historically regarded as benign pleural lesions, SFTs are now
recognized as a heterogeneous group capable of arising throughout
the body with variable malignant potential. Modern classification
integrates histologic variants, cytologic features,
immunohistochemistry, and criteria associated with aggressive
behavior, unified by the NAB2-STAT6 gene fusion.

3.1 Historical Evolution of SFT Classification

Early descriptions emphasized spindle-cell morphology and
benign pleural origin. CD34 positivity and lack of cytokeratin
helped distinguish SFTs from mesothelial tumors (Walid, 2012;
Sagawa et al., 2007).

Extrapleural occurrences—including meninges, soft tissues,
retroperitoneum, and lung—expanded classification frameworks
(Alghamdi et al., 2020). Hemangiopericytoma (HPC), previously
considered distinct, shares morphology, immunophenotype, and
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clinical behavior with SFTs. The NAB2-STAT6 fusion gene
unified these entities under a single WHO-recognized diagnostic
category (Khouzam & Khouzam, 2022).

3.2 Major Histologic Subtypes of SFTs

3.2.1 Conventional (Classic) SFT

Characterized by a “patternless pattern” of bland spindle-to-
ovoid cells in collagenous stroma, with alternating hypercellular
and hypocellular areas, branching ‘“staghorn” vessels, low mitotic
activity, and minimal atypia. These tumors are typically indolent,
though size alone is not predictive of outcome (Sachan, 2024;
Cardillo et al., 2012).

3.2.2 Cellular (Hypercellular) SFT

Displays increased cellular density, reduced collagen, and
fascicular or storiform architecture. Features include moderate to
marked hypercellularity, higher mitotic rate, more prominent
nucleoli, and occasional necrosis. Cellular SFTs have higher
malignant potential and may correlate with specific NAB2—-STAT6
variants (Demicco et al., 2012).

3.2.3 Malignant SFT

Defined by >4 mitoses/10 HPF, nuclear pleomorphism,
hyperchromasia, infiltrative margins, necrosis, and loss of the
classic patternless architecture. These tumors carry increased risk
of recurrence, metastasis, and mortality. Nevertheless,
morphologically aggressive tumors may behave indolently, and
some bland tumors may metastasize, highlighting the complex
biological spectrum of SFTs (Demicco et al., 2012).
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3.3 Cytologic Characteristics

SFTs consist of monomorphic spindle, ovoid, or fusiform
cells with tapering cytoplasmic processes, fine chromatin, and
indistinct cytoplasmic borders producing a syncytial appearance.
Nucleoli are inconspicuous in conventional tumors but more
prominent in cellular or malignant variants. Mitotic figures are rare
in benign SFTs but more frequent in malignant forms.

Fine-needle aspiration (FNA) may show spindle cells with collagen
fragments, mixed cellularity, and fragments of branching
vasculature, but FNA alone is rarely diagnostic. Core biopsy is
preferred for assessing architectural patterns critical for
classification (Sakurai et al., 2008).

3.4 Architectural Patterns

SFTs display a “patternless pattern,” with cells arranged
haphazardly. Additional features include:

e C(Collagenous stroma (sparse to hyalinized)

e Alternating hypercellular and hypocellular regions
o Hemangiopericytoma-like branching vessels

o Keloid-like collagen in conventional SFTs

e Occasional myxoid degeneration

These patterns help distinguish SFTs from other spindle-cell
tumors such as synovial sarcoma or leiomyosarcoma.

3.5 Immunohistochemical Profile

Immunohistochemistry (IHC) is central to the diagnosis of SFTs.
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Positive markers:

e STATG6 (nuclear): most specific, indicates NAB2—-STAT6
fusion (Khouzam & Khouzam, 2022)

e (CD34: positive in ~90%; may decrease in malignant areas
(Walid, 2012)

e Bcl-2, CD99, Vimentin: commonly expressed

Negative markers:

e Cytokeratins, help exclude sarcomatoid mesothelioma

e S-100, typically negative, aiding differentiation from
peripheral nerve sheath tumors

e Desmin, SMA— usually negative or only focally positive
and help exclude mesothelioma or nerve sheath tumors

Loss of CD34, strong p53, or high Ki-67 may suggest malignancy
(Demicco et al., 2012).

3.6 Risk Stratifiction and Malignant Potential

SFTs exhibit unpredictable behavior. The Demicco model
incorporates age, tumor size, mitotic activity, and necrosis to
stratify tumors into low-, intermediate-, and high-risk for metastasis
(Demicco et al., 2012). Larger tumors (>10 cm), older age, and
higher mitotic rates correlate with poor outcomes. No single
histologic feature reliably predicts behavior; integrated assessment
with clinical, histopathologic, and molecular data provides the most
accurate prognostication.

4. Clinical Presentation and Radiologic Characteristics

Solitary fibrous tumors (SFTs) of the pleura or lung parenchyma
exhibit a wide range of presentations, from asymptomatic
incidental findings to large, vascular tumors causing respiratory
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compromise or paraneoplastic syndromes. Clinical symptoms
primarily depend on tumor size, location, mass effect, invasion, and
biological behavior. Malignant SFTs may remain silent until large,
delaying diagnosis (Cardillo et al., 2012; Walid, 2012). Accurate
clinical and radiologic assessment guides diagnosis, surgical
planning, and malignancy risk stratification.

4.1 General Clinical Features

Asymptomatic presentation: 30-50% of pleural SFTs are
incidentally detected. Tumors may be small and slow-growing but
can still possess malignant potential (Cardillo et al., 2012;
Khouzam & Khouzam, 2022).

4.2 Symptomatic Manifestations

Respiratory symptoms: Dyspnea, chest pain, dry cough, recurrent
infections, and rarely hemoptysis; severity correlates with tumor
size, mass effect, and adjacent structure involvement (Alghamdi et
al., 2020).

Systemic/paraneoplastic symptoms:

-Doege—Potter syndrome: Tumor-derived IGF-2 causes
hypoglycemia, seen in ~4% of SFTs; resolves post-resection
(Walid, 2012).

-Marie-Bamberger syndrome: Digital clubbing, periostitis, and
joint pain; occurs in 10-20% of symptomatic cases, likely mediated
by prostaglandins, PDGF, and VEGF (Sagawa et al., 2007).

4.3 Pleural vs Intrapulmonary SFTs

ePleural SFT: Mostly visceral pleura (~70%), well-defined
lobulated masses; symptoms from compression, not invasion.
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ePrimary intrapulmonary SFT: Rare; may cause cough,
wheezing, or obstructive pneumonia; radiologically resembles
bronchogenic carcinoma (Sagawa et al., 2007).

ePleural SFT with parenchymal invasion: Tumors extend into
lung tissue, causing mixed radiologic features and potential
hemoptysis or wheezing; can mimic primary lung malignancies.

4.4 Radiologic Characteristics

Imaging evaluates origin, vascularity, and invasion but cannot
definitively diagnose SFT.

Chest X-ray: Often first indication; shows well-circumscribed
lobulated mass with possible displacement of adjacent structures;
cannot reliably distinguish pleural vs pulmonary origin (Walid,
2012).

CT: Principal modality for assessing size, morphology, origin,
vascularity, and invasion.

*Pleural SFT: Well-defined lobulated mass, broad-based or
pedunculated attachment, heterogeneous enhancement, necrosis in
malignant tumors (>10 cm) (Cardillo et al., 2012).

Intrapulmonary/ parenchymal-invading SFT: Surrounded by
lung, irregular margins, airway displacement, occasional satellite
ground-glass changes; track-like extensions indicate invasion

MRI: Complementary for chest wall, diaphragm, mediastinal
invasion, vascularity, hemorrhage, or myxoid components; T1
intermediate, T2 heterogeneous, post-contrast enhancement in
hypervascular areas (Cardillo et al., 2012).
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PET-CT: Limited; benign tumors show low FDG uptake,
malignant may be moderate/high; mainly used for staging
(Demicco et al., 2012).

4.5 Radiologic Indicators of Malignancy

Suspicious features include size >10 cm, heterogeneous
architecture, necrosis, pleural effusion, infiltrative borders, rapid
growth, and non-enhancing areas despite vascularity (Cardillo et
al., 2012).

4.6 Challenges and Preoperative Planning

Benign tumors can grow large without invasion; malignant
tumors may appear well-circumscribed; PET uptake varies;
intrapulmonary extension can mimic lung cancer; vascularity is
inconsistent. Imaging must be integrated with clinical,
histopathologic, and molecular data.

Preoperative imaging guides surgical approach, anticipated
resection extent, and resectability. CT and MRI together delineate
tumor origin, pedicle, vascular relationships, and involvement of
lung, diaphragm, mediastinum, or chest wall. Accurate imaging is
crucial, as complete resection with negative margins is the
strongest predictor of long-term survival (Cardillo et al., 2020).

5. Diagnostic Workup

Evaluation of pleural and pulmonary SFTs requires a
systematic, multimodal approach, combining clinical assessment,
imaging, tissue sampling, histopathology, immunohistochemistry,
and molecular analysis. Radiologic features may suggest SFT, but
definitive diagnosis depends on characteristic morphology and
immunophenotype. Distinguishing benign from malignant variants
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remains challenging, highlighting the need for a comprehensive
pathway (Cardillo et al., 2012; Walid, 2012).

5.1 Initial Clinical Assessment

Workup begins with a detailed history and physical exam,
focusing on:

e Duration and type of respiratory symptoms

e Paraneoplastic = manifestations (e.g., hypoglycaemia,
arthralgia )

o Risk factors for other etiologies (smoking, prior thoracic
malignancy or surgery)

Marie-Bamberger  syndrome, Doege—Potter  syndrome,
especially in tumors >10 cm, raises suspicion for SFT (Sagawa et
al, 2007; Walid, 2012)

5.2 Radiologic Imaging

Imaging is central to initial evaluation, assessing tumor
morphology, vascularity, and malignancy risk.

5.2.1 Determining Pleural vs Pulmonary Origin
CT differentiates tumor origin:

e Pleural SFT: obtuse angle with chest wall, pleural pedicle,
extrapulmonary growth

e Intrapulmonary SFT: acute angles, full parenchymal
encasement, no pleural attachment



Intrapulmonary  lesions may mimic bronchogenic
carcinoma, requiring pathological confirmation (Sagawa et al.,
2007).

5.2.2 Assessment of Local Invasion

CT/MRI  evaluate parenchymal invasion, vascular
displacement, mediastinal or chest wall involvement, and
diaphragmatic/pericardial contact. Malignant tumors may show
infiltrative margins and heterogeneous enhancement (Cardillo et
al., 2012).

5.2.3 CT-Guided Biopsy Considerations

Percutaneous biopsy has variable yield due to tumor
heterogeneity, sampling error, and limited assessment of mitotic
index or necrosis. Core needle biopsy may suggest spindle-cell
neoplasm but often cannot definitively grade malignancy;
intraoperative evaluation or direct resection is frequently necessary
(Enon et al., 2012).

5.3 Histopathologic Evaluation

Classic SFT features: patternless spindle-cell architecture,
alternating cellularity, dense ropy collagen, branching “staghorn”
vessels, low mitotic activity in benign tumors.

Malignant features: hypercellularity, nuclear pleomorphism,
necrosis, mitotic rate >4/10 HPF, infiltrative margins. Mitotic rate
and necrosis are the strongest predictors of aggressive behavior
(Demicco et al., 2012).
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,5.4 Immunohistochemistry

Immunohistochemical (IHC) profiling is essential for
confirming the diagnosis of SFT and excluding other spindle-cell
tumors.

5.4.1 Key Diagnostic Markers

Marker Role in Diagnosis

Diagnostic hallmark; strong nuclear staining confirms

STAT6  ( AB2_STATG6 fusion

Positive in 80-95% of cases; not specific but highly

CD34 .
supportive

Bcl-2 Strong, diffuse positivity; helpful but nonspecific

Vimentin Universally positive due to mesenchymal origin

CD99 Often positive but nonspecific

STAT6 nuclear expression is considered the most specific
marker and is pivotal for distinguishing SFT from histologic
mimics (Khouzam & Khouzam, 2022; Demicco et al., 2012). CD34
positivity, while common, may be reduced or absent in malignant
or dedifferentiated variants.

5.4.2 Differential Diagnosis by IHC:

IHC is essential for ruling out: -sarcomatoid
mesothelioma (WT-1+, calretinint), -synovial sarcoma (TLEI1+,
SS18-SSX fusion), -spindle-cell thymoma (CK+, EMA+), -low-
grade fibromyxoid sarcoma (MUC4+).
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Absence of keratin and S100 staining also supports SFT
diagnosis.

5.5 Molecular and Genetic Analysis

Advances in molecular pathology have significantly
improved the diagnostic accuracy of solitary fibrous tumors (SFTs).
The vast majority of SFTs harbor the characteristic NAB2—-STAT6
gene fusion, resulting from an intrachromosomal inversion on
chromosome 12. This fusion leads to constitutive nuclear
expression of STAT6, providing a unifying molecular hallmark
across all anatomical sites.

5.5.1 Diagnostic Utility

Molecular confirmation of the NAB2-STAT6 fusion is
particularly valuable in diagnostically challenging cases. Its main
utilities include:

o confirming SFT diagnosis in morphologically equivocal
tumors,

o supporting STAT6 immunohistochemical findings,

o differentiating SFTs from histologic mimics.

Sagawa et al. (2007) highlighted the importance of
combining immunohistochemistry =~ with molecular testing,
especially in rare intrapulmonary SFTs where morphology and
imaging may be misleading.

5.5.2 Risk Stratification Models

The widely used model proposed by Demicco et al. (2012)
integrates patient age, tumor size, mitotic activity, and necrosis to
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stratify tumors into low-, intermediate-, and high-risk categories for
metastasis and disease-specific mortality. Rather than serving as a
diagnostic tool, this model primarily informs postoperative
surveillance intensity and long-term follow-up strategies.

5.6 The Role of Surgical Exploration in Diagnosis

For many pleural-based SFTs, complete surgical resection
serves both diagnostic and therapeutic purposes.

5.6.1 When Surgical Diagnosis Is Preferable

-large tumors with nondiagnostic biopsy;- high suspicion for
malignancy; -pedunculated tumors where biopsy is technically
challenging; -risk of bleeding due to hypervascularity; -tumors with
pleural mobility suggesting benignity

Ajouz et al. (2023) emphasize that preoperative biopsy
can be inconclusive and may not alter the need for surgery in
resectable lesions.

5.7 Limitations of Current Diagnostic Tools
Despite advancements, several diagnostic challenges persist:

e Biopsy limitations in grading malignant potential

e Radiologic overlap with other thoracic tumors

e Inconsistent PET uptake

e Difficulty identifying true extent of invasion preoperatively
e Rare intrapulmonary variants complicate localization
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Therefore, final diagnosis and risk stratification often
depend on postoperative histologic evaluation and complete
specimen analysis.

5.8 Integrated Diagnostic Approach

An optimal diagnostic workflow integrates: 1) Clinical assessment;
2) High-quality thoracic imaging (CT + MRI); 3) Histologic and
immunohistochemical analysis (STAT6 as key marker); 4)
Molecular testing for challenging cases, 5) Surgical resection when
feasible and indicated

This multidisciplinary approach ensures accurate diagnosis,
appropriate  surgical planning, and effective postoperative
management.

6. Surgical Principles and Treatment strategies

Solitary fibrous tumors (SFTs) of the pleura and lung
parenchyma present a unique set of surgical considerations due to
their unpredictable biological behavior, variable anatomical
location, and diverse growth patterns. Although the majority of
SFTs are benign, a significant minority demonstrate malignant
features capable of local invasion, recurrence, and distant
metastasis (Demicco et al., 2012). Consequently, surgery remains
the primary and most effective modality of treatment. The surgical
approach must be formulated through a comprehensive assessment
of tumor location, extent, vascularity, relationship to adjacent
structures, and patient comorbidities.

This section outlines the principles guiding surgical
planning, operative techniques, risk mitigation strategies, and
postoperative management in the resection of pleural and
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intrapulmonary SFTs. Emphasis is placed on techniques relevant to
tumors arising from visceral pleura, parietal pleura, pulmonary
fissures, mediastinum, and rare cases of intrapulmonary origin. The
literature, including contemporary reviews and clinical series,
reinforces the critical role of complete en bloc surgical resection
with negative margins, which remains the cornerstone of curative
therapy (Ajouz et al., 2023; Cardillo et al., 2012; Abu Arab, 2012).

6.1 Preoperative Evaluation and Surgical Planning

Preoperative evaluation aims to determine the feasibility,
extent, and optimal technique of resection. A robust assessment
typically includes contrast-enhanced CT, MRI for selected cases,
pulmonary function testing, and a careful review of angiogenic
characteristics. Large SFTs often demonstrate marked
hypervascularity due to a dense capillary network, which correlates
with the well-known “staghorn pattern” seen histologically
(Sagawa et al., 2007). This vascularity increases intraoperative
bleeding risk, necessitating careful planning.

6.1.1 Role of Imaging in Planning

As outlined in Section 3, CT is indispensable for assessing
tumor size, displacement of adjacent structures, pleural attachment,
and potential fissural or parenchymal extension. MRI is selectively
useful for determining diaphragmatic or chest wall invasion.
Functional imaging does not reliably distinguish benign from
malignant SFTs; hence, radiological findings must be integrated
with clinical and histopathological predictors rather than
interpreted in isolation (Abu Arab, 2012).
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6.1.2 Assessment of Resectability

A tumor is considered surgically resectable if complete
removal with acceptable functional preservation is anticipated.
Criteria favoring resectability include:

e A pedunculated tumor arising from visceral pleura
e Absence of chest wall or diaphragmatic invasion

e Lack of adherence to major mediastinal structures
e Tumor confined to a single lobe or pleural sinus

Large tumors (>10 cm) with broad-based attachment or
those originating from parietal pleura require meticulous
evaluation, as such lesions more commonly display malignant
potential and may necessitate extended resections (Walid Abu Arab,
2012; Enon et al., 2012).

6.2 Choice of Surgical Approach: Thoracotomy versus VATS

The selection between open thoracotomy and video-assisted
thoracoscopic surgery (VATS) remains an area of evolving practice.
VATS is feasible for small (<5-6 cm), pedunculated, well-
circumscribed SFTs with minimal vascularity. For larger or
hypervascular tumors, thoracotomy is preferred due to enhanced
visualization and control over bleeding.

6.2.1 Video-Assisted Thoracoscopic Surgery (VATS)

VATS offers reduced postoperative pain, shorter
hospitalization, and faster recovery. It is particularly suitable for:
-Mobile, pedunculated SFTs;- Lesions confined to visceral pleura; -
Tumors without fissural or mediastinal involvement
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However, high vascularity increases the risk of uncontrolled
bleeding during thoracoscopic resection. Conversion to
thoracotomy should be promptly undertaken when vascular
pedicles are broad or tumor manipulation is restricted (Ajouz et al.,
2023).

6.2.2 Open Thoracotomy

Thoracotomy remains the gold standard for: -Large SFTs
(>8-10 cm); -Broad-based pleural attachment;-Suspected
malignancy; -Tumors requiring lung parenchymal resection
(segmentectomy, lobectomy): -Chest wall or diaphragmatic
involvement

Open access provides superior exposure and allows safe
dissection of highly vascular tumors. Most series, including those
by Enon et al. (2012) and Cardillo et al. (2012), report a primary
reliance on thoracotomy due to the frequent size and vascularity of
SFTs. Malignant SFTs, in particular, warrant an open approach to
ensure en bloc removal with oncologically adequate margins.

6.3 Principles of Tumor Resection

Complete resection with negative surgical margins (RO
resection) is universally acknowledged as the strongest predictor of
disease-free and overall survival (Demicco et al., 2012; Ajouz et al,
2023). Marginal (R1) or incomplete resections (R2) significantly
increase the risk of recurrence, especially in malignant tumors.

6.3.1 En Bloc Removal

En bloc resection requires removal of the tumor along with
any involved pleura, lung parenchyma, or adjacent structures. In

--51--



benign SFTs, simple excision with a rim of normal tissue is
generally adequate. Malignant tumors, however, often demand
more  extensive resection, including: Wedge resection,
Segmentectomy, Lobectomy, Chest wall or diaphragmatic resection

The decision depends on the tumor’s depth, attachment, and
invasion. Parietal pleural tumors have a higher tendency for local
invasion and may necessitate full-thickness resection including
intercostal musculature (Khouzam & Khouzam, 2022).

6.3.2 Vascular Control and Hemostasis

Given the dense vascular network that characterizes SFTs,
early vascular pedicle control is critical. Preoperative embolization
has been reported for extremely hypervascular tumors, but this is
rarely required. Intraoperatively, meticulous dissection, ligation,
and hemostasis reduce morbidity.

6.4 Management Based on Tumor Location

Tumor location significantly influences both the surgical
approach and the extent of resection.

6.4.1 Visceral Pleural SFTs

These are typically pedunculated and possess the most
favorable surgical profile. Simple excision is frequently curative.
Lobectomy or segmentectomy is rarely required unless
parenchymal invasion is present.
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6.4.2 Parietal Pleural SFTs

These lesions are more frequently malignant and often
demonstrate broad-based attachment. Surgical management
includes wide pleurectomy or chest wall resection when muscle or
rib invasion is suspected (Cardillo et al., 2012).

6.4.3 Intrapulmonary SFTs

Intrapulmonary SFTs are extraordinarily rare (3.5% of
cases) and often mimic primary lung tumors radiologically
(Sagawa et al., 2007; Sakurai et al., 2008; Alghamdi et al., 2020).
Surgical resection generally requires wedge excision or lobectomy
depending on depth. Because these tumors originate within or
adjacent to lung parenchyma, obtaining negative margins typically
necessitates anatomical resection rather than simple enucleation.

6.4.4 Mediastinal or Fissural SFTs

Tumors arising in fissures pose diagnostic challenges and
may extend into adjacent lobes. Resection often requires
anatomical lobectomy or combined wedge resections of adjacent
lobes.

6.5 Intraoperative Challenges and Risk Mitigation

6.5.1 Bleeding Risk: Hypervascularity is the primary
intraoperative challenge. Large feeding vessels may arise from
intercostal or bronchial arteries. Strategies include: -Early
identification and control of the vascular pedicle; -Avoidance of
excessive tumor manipulation; -Use of energy sealing devices
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6.5.2 Tumor Rupture: Rupture risks peritoneal or pleural
dissemination of malignant cells. To prevent this:-Tumors should
be handled gently; -En bloc removal without fragmentation is
imperative; -Protective specimen retrieval bags should be used,
particularly during VATS

6.5.3 Avoiding Parenchymal Injury: For fissural or
parenchymal tumors, careful dissection is essential to preserve
uninvolved lung tissue while maintaining clear margins.

6.6 Postoperative Management

6.6.1 Immediate Postoperative Care

Most patients recover uneventfully following complete
resection. The chest tube is typically removed once air leak
resolves and drainage is minimal. Early ambulation and respiratory
physiotherapy are essential.

6.6.2 Complications

Reported postoperative complications include atelectasis,
pneumonia, prolonged air leak, and, rarely, hemothorax. Large
tumors and extensive resections increase complication risk (Ajouz
et al., 2023).

6.7 Role of Adjuvant Therapy

There is no established role for routine adjuvant
chemotherapy or radiotherapy following complete resection of
benign or borderline SFTs. Evidence supporting adjuvant therapy
remains limited, inconsistent, and largely based on case reports.
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Radiotherapy may be considered in:-Positive surgical
margins (R1/R2); -High-risk malignant tumors based on Demicco
risk model -Recurrent disease not amenable to resection

Chemotherapy has limited efficacy given the tumor’s
mesenchymal origin. Targeted therapies remain investigational.

6.8 Follow-Up and Surveillance

Long-term surveillance is mandatory for all patients,
regardless of tumor grade, due to the unpredictable risk of late
recurrence—even 10 to 20 years postoperatively (Abu Arab, 2012).

Recommended follow-up includes: -CT scans every 6—12
months for the first 5 years; -Annual imaging thereafter; -Closer
surveillance for malignant tumors (every 3—6 months initially)

Recurrence is more common in malignant, large (>10 cm),
sessile tumors and in cases with incomplete resection. When
recurrence occurs, repeat surgical resection remains the preferred
treatment when feasible.

Summary of Surgical Principles

e Complete en bloc resection with negative margins is the
definitive and most effective treatment.

e Surgical approach is dictated by tumor size, vascularity,
attachment, and location.

e Thoracotomy is preferred for malignant, large, or
hypervascular tumors; VATS is appropriate for small
pedunculated lesions.

e Intrapulmonary SFTs often require anatomical lung
resection.
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e Adjuvant therapy is not routinely indicated but may be
considered selectively.

e Lifelong surveillance is recommended due to the risk of late
recurrence

7. Discussion

Solitary fibrous tumors (SFTs) of the pleura and lung
parenchyma represent a diagnostically challenging and clinically
heterogeneous group of mesenchymal neoplasms whose biological
behavior ranges from indolent to overtly malignant. Solitary
fibrous tumors (SFTs) of the pleura and lung parenchyma constitute
a clinically heterogeneous group of mesenchymal neoplasms with
variable malignant potential. Once considered benign and visceral
pleura—originating, evidence now highlights broader anatomical
distribution, unpredictable behavior, and occasional malignancy
(Abu Arab, 2012; Cardillo et al., 2012). This discussion integrates
radiologic, histopathologic, and clinical perspectives to
contextualize management principles.

7.1 Clinical Heterogeneity and Diagnostic Challenges

SFTs exhibit substantial clinical heterogeneity; 54-70% of
patients are asymptomatic, with tumors often detected incidentally
(Enon et al., 2012; Abu Arab, 2012). Symptomatic tumors
generally correlate with larger size or parietal pleural origin,
presenting with dyspnea, chest pain, or systemic features. Rare
paraneoplastic syndromes, such as Doege—Potter syndrome,
indicate high tumor burden and resolve post-resection (Cardillo et
al., 2012).

Preoperative diagnosis is limited: contrast-enhanced CT is
standard but cannot reliably differentiate benign from malignant
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tumors; MRI may aid soft tissue evaluation. Histopathology and
immunohistochemistry, particularly STAT6 nuclear expression
linked to NAB2—STAT6 fusion, remain definitive (Sagawa et al.,
2007). Needle biopsy is controversial due to sampling limitations
and potential complications.

7.2 Malignant Potential and Aggressive Predictors

Malignant potential is variable and difficult to predict.
Classical histologic criteria—hypercellularity, nuclear atypia,
mitotic activity (>4/10 HPF), necrosis, and infiltrative margins—
correlate with recurrence risk (Khouzam & Khouzam, 2022). The
Demicco model incorporates age, tumor size, and mitotic rate for
metastasis risk stratification (Demicco et al, 2012). Even
histologically benign lesions may recur or metastasize,
necessitating long-term follow-up (Abu Arab, 2012).

Tumor origin influences malignancy: parietal pleura,
fissure-based, or intrapulmonary tumors show higher aggressive
potential than pedunculated visceral pleural lesions (Enon et al.,
2012; Alghamdi et al., 2020).

7.3 Radiologic—Pathologic Correlation

Radiologic features such as size >8—10 cm, heterogeneous
enhancement, central necrosis, and broad pleural attachment often
suggest malignancy (Cardillo et al., 2012; Abu Arab, 2012).
Correlating imaging with histopathology enhances surgical
planning; for instance, “staghorn” vascular patterns on pathology
often correspond to intense contrast enhancement, indicating
hypervascularity and bleeding risk (Sagawa et al., 2007; Sakurai et
al., 2008)
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7.4 Surgical Resection

Complete en bloc resection with negative margins remains
the main determinant of long-term survival. Even malignant SFTs
have favorable outcomes with complete resection, whereas
incomplete excision increases recurrence risk (Ajouz et al., 2023;
Cardillo et al., 2012). Thoracotomy is preferred for large or
hypervascular tumors; VATS is suitable for small, pedunculated
lesions. Anatomical resections (lobectomy, segmentectomy) are
often needed for intrapulmonary tumors. Extended resections are
indicated for chest wall, diaphragmatic, or mediastinal
involvement. Early detection via structured follow-up facilitates
salvage surgery for recurrences (Abu Arab, 2012).

7.5 Adjuvant Therapies

Routine adjuvant radiotherapy or chemotherapy is not
indicated after complete resection of benign or low-risk SFTs.
Radiotherapy may be considered for positive margins or high-risk
tumors, while chemotherapy has limited efficacy. Emerging
molecular-targeted therapies, particularly anti-angiogenic agents,
show potential but require further validation.

7.6 Long-Term Follow-Up

Lifelong follow-up is essential due to potential late
recurrence (>15-20 years post-treatment) (Abu Arab, 2012).

Recommended surveillance includes: CT every 6—12 months for

5 years, Annual CT thereafter, Closer monitoring for high-risk or
malignant tumors
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Recurrences can be local or metastatic (lung, liver, bone),
with repeat resection preferred when feasible.

7.7 Integration of Case Reports

Case reports highlight rare presentations such as
intrapulmonary SFTs and unusual imaging features (Sakurai et al.,
2008; Sagawa et al., 2007; Alghamdi et al., 2020).

Key clinical lessons:

e Intrapulmonary SFTs may mimic lung carcinoma

e Hypervascularity complicates biopsy and surgery

o Large tumors can still be resected successfully

e STAT6 immunohistochemistry is crucial for diagnosis

These observations are consistent across diverse settings,
supporting their relevance in clinical practice.

7.8 Summary of Key Considerations

The collective literature paints a picture of solitary fibrous
tumors as rare but clinically consequential thoracic neoplasms with
the following defining characteristics:

e Marked clinical variability, from  asymptomatic
incidentalomas to large, symptomatic masses with systemic
manifestations.

e Unpredictable malignant potential, requiring careful
integration of histologic, radiologic, and molecular findings.

e  Surgical resection as the definitive therapy, with complete
removal being the single most important determinant of
long-term survival.
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e Limited role for adjuvant therapy, except in selected high-
risk or incompletely resected cases.
e Need for lifelong follow-up, due to the risk of late
recurrence even after curative treatment.

These principles form the foundation for contemporary
management strategies and guide clinical decision-making in the
context of both common and rare presentations—including the
malignant intrapulmonary case discussed later in this chapter.

The present case illustrates several diagnostic and therapeutic
principles characteristic of malignant solitary fibrous tumors
(SFTs) of the pleura with pulmonary parenchymal extension.
Although SFTs are generally slow-growing neoplasms, malignant
variants may exhibit more aggressive behavior, including direct
invasion into the lung parenchyma, mediastinum, or diaphragm.

In this case, radiological evaluation revealed a pleural-based
lobulated mass in the lower lobe measuring 10.8 x 5.2 cm,
characterized by  heterogeneous enhancement, = minimal
calcifications, and irregular margins, with no evidence of
extrapleural or chest wall invasion; however, focal radiologic
extension toward the fissure and the adjacent upper-lobe
parenchyma was observed (Figures 1 and 2).

These features are consistent with previously reported imaging
characteristics of malignant SFTs.

Histopathological examination confirmed a 13-cm, well-
circumscribed but focally infiltrative spindle-cell neoplasm
composed of hypercellular areas, abundant branching (“staghorn-
like”) capillary vessels, and focal -calcification. Additional
malignant features included cytologic atypia, low-to-intermediate
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mitotic activity, and focal necrosis. Immunohistochemistry
demonstrated diffuse positivity for vimentin, Bcl-2, CD34, strong
nuclear STAT6, and S100, EMA, CK7, calretinin negativity
confirming the diagnosis of solitary fibrous tumor (Figures 3, 4).
These findings align with the pathological criteria described by
England et al. and subsequent classifications distinguishing benign
from malignant SFTs

Figure 1 Preoperative and postoperative Chest X ray
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Figure 4:Pathology image 2- HEx200

Source: randomly distributed, moderately pleomorphism, oval spinal cells,
Integration of Clinical Presentation

The 52 years old female patient presented with pruritus,
exertional dyspnea and atypical chest discomfort rather than the
classic paraneoplastic syndromes. This 1is consistent with
epidemiological data indicating that only a minority of pleural
SFTs manifest systemic symptoms. In this case, neither Deoge—
Potter syndrome nor Marie—Bamberger syndrome was present,
which underscores the heterogeneity of clinical manifestations and
the fact that paraneoplastic syndromes correlate more strongly with
very large or metabolically active tumors. The absence of such
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findings does not exclude malignant potential, emphasizing the
need for comprehensive radiological and pathological assessment.

Radiological-Pathological Discordance and Diagnostic
Challenges

A notable aspect of the case was the partial discordance
between preoperative imaging and the definitive pathological
findings regarding tumor invasiveness. While contrast-enhanced
CT demonstrated a lobulated pleural-based mass in the lower lobe
measuring 10.8 x 5.2 cm with suspected parenchymal infiltration,
intraoperative  macroscopic  assessment  confirmed  focal
intraparenchymal invasion-firm adherence to the visceral pleura,
without involvement of the parietal pleura. This mismatch
underscores the well-recognized limitations of CT alone in
distinguishing benign from malignant SFTs, particularly in large
tumors that may exhibit expansive growth while maintaining
deceptively smooth or well-circumscribed margins. Advanced
imaging modalities such as MRI and PET-CT—both of which can
provide additional information on soft-tissue planes and metabolic
activity—were not performed in this patient. The absence of PET-
CT is notable, as FDG uptake in SFTs is highly variable and may
correlate with malignant histological features, although not reliably
enough to guide management independently. Similarly, MRI might
have offered superior delineation of pleural versus parenchymal
invasion; however, given the tumor’s size and CT characteristics,
surgical resection remained the definitive diagnostic and
therapeutic approach. The pathological confirmation of aggressive
features in this case aligns with prior reports highlighting the
inherent diagnostic challenges and the limited predictive value of
imaging alone in assessing malignant potential
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Surgical Decision-Making in the Case Context

Given the radiological suspicion of malignancy and the
evidence of parenchymal invasion, the surgical team opted for an
anatomic resection rather than simple enucleation or wedge
excision. The operative plan, including anatomical lower
lobectomy and wedge resection to upper lob, was consistent with
contemporary guidelines emphasizing complete resection with
clear microscopic margins.

Intraoperative findings confirmed the necessity of this
approach: the mass demonstrated focal infiltration into adjacent
lung tissue and a broad-based pleural attachment. These features
are typical of malignant or high-risk SFTs and correlate with
increased recurrence potential. Anatomic lung resection ensured
oncologic clearance while preserving pulmonary function—a
central objective in thoracic surgery for pleural tumors.

Pathology Correlation and Prognostic Considerations

The final pathological diagnosis—13x8x5 cm malignant
solitary fibrous tumor with low mitotic index and high pulmonary
invasion,—further validated the aggressive surgical approach. The
presence of nuclear atypia, necrosis, and infiltrative growth pattern
placed the tumor within the high-risk category of the WHO
classification. Parenchymal invasion is recognized as an
independent adverse prognostic factor and correlates strongly with
recurrence in long-term follow-up studies.
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In this context, prognosis will depend largely on:

o completeness of resection (RO achieved in this case),

e tumor size (>13cm in this case), (large lesions carry
increased risk),

o Ki-67 proliferative index (Ki-67 was 30% in this case)

e mitotic count,( Low-mitotic activity(2/10 HPF) in this case)

e presence of necrosis or dedifferentiation,

e and STAT6 nuclear positivity, which confirms diagnosis but
does not directly predict aggressiveness.

Given these factors, this case—followed for nine years
without recurrence—illustrates the necessity for long-term
surveillance in patients with SFT. Ongoing follow-up should
include CT imaging every 6—12 months for at least ten years, as
recurrences in malignant SFTs may arise even after a decade,
reflecting the unpredictable natural history of the disease.

Relevance of the Case to the Literature

This case contributes to the existing body of evidence in several
ways:

e It demonstrates that malignant pleural SFTs may exhibit
subtle or nonspecific symptoms, making early diagnosis
difficult.

e It highlights the crucial role of multimodal imaging,
particularly MRI, in evaluating pleural-based masses and
detecting invasion.

e It supports the paradigm that anatomical lung resection
should be performed when parenchymal invasion is
identified or strongly suspected.
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e It reinforces the need for lifelong follow-up due to the risk
of late recurrence.

e [t emphasizes that paraneoplastic syndromes are not
universal, and their absence does not negate malignant
potential.

Overall, the case aligns with published data emphasizing the
variability of malignant SFTs and underscores the importance of a
multidisciplinary approach that integrates radiology, surgery,
pathology, and oncology.

8. Conclusion

Malignant solitary fibrous tumors of the pleura represent a
rare but clinically significant subset of thoracic neoplasms
characterized by unpredictable behavior, potential for local
invasion, and risk of recurrence. Although many SFTs remain
asymptomatic, malignant variants may manifest with rapid growth,
mass effect, or parenchymal infiltration, as demonstrated in the
presented case. Accurate diagnosis requires a combination of
imaging, histopathology, and immunohistochemical confirmation—
particularly STAT6 nuclear staining.

Complete surgical resection remains the cornerstone of
effective management. In cases where parenchymal invasion is
present or suspected, anatomic lung resection offers superior
oncologic control compared to limited excision. Pathological
features such as mitotic rate, cellular atypia, necrosis, and
infiltrative margins provide essential prognostic information and
guide postoperative surveillance strategies.
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The presented case reinforces several key principles:

e malignant SFTs may lack paraneoplastic manifestations,

» imaging may underestimate the extent of invasion,

o complete resection with negative margins is vital,

e long-term follow-up is mandatory due to late recurrence potential.

In conclusion, the management of malignant pleural SFTs requires
a highly individualized, evidence-based approach. The integration
of clinical findings, advanced imaging, meticulous surgical
technique, and thorough pathological evaluation is essential for
optimizing outcomes in this rare but challenging disease.
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