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Abstract

Introduction: The aim of this study was to present the follow-up data of 11 patients with tumefactive demyelinating lesions
(TDLs) with pointing the challenges of differential diagnosis and indicate the possible prognostic features.

Methods: In our study, a retrospective analysis was performed by collecting clinical, laboratory, and radiological findings
with the prospective follow-up of 11 patients with TDL who presented with at least one cerebral demyelinating lesion (>2
c¢m) and admitted to Haydarpasa Numune Training and Research Hospital between 2000 and 2020.

Results: About 72.7% of the patients were female (n=8) and 27.2% were male (n=3). There was a female predominance (F/
M=2.66) and the mean age of onset was 33.45 years (18-68 years). While TDL was the first neurological event in 9 (81.8%) of
11 patients, 2 patients (18.1%) had developed TDL after the diagnosis of multiple sclerosis (MS). Among nine patients whose
first neurological event was a tumefactive lesion, three of them were diagnosed with neuromyelitis optica, two patients with
MS, and two patients with acute demyelinating encephalomyelitis. Two patients were followed up as TDL with a monophasic
course. The average follow-up period was 62.16 months (1-180 months).

Discussion and Conclusion: It is difficult to diagnose TDL by distinguishing it from other lesions, including brain tumors,
with clinical and radiological findings. Detailed anamnesis, physical examination, and magnetic resonance imaging can
eliminate the need for brain biopsy in patients for the diagnosis. Early diagnosis of TDL and aggressive immunomodulatory
treatments may delay the progression to a second demyelinating event or clinically definite MS.

Keywords: Brain tumors; magnetic resonance imaging; multiple sclerosis, tumefactive demyelinating lesion.

Tumefactive demyelinating lesion (TDL) is defined as disease spectrum has been reported under various names
an acute, steroid-responsive, tumor-like inflammatory  such as tumor-like demyelinating lesions, TDL, and fulmi-
demyelinating lesion larger than 2 cm, which may have  nant multiple sclerosis (MS) lesions[2l. TDL is a rare disease
annular enhancement and edema around the lesion with  with the estimated prevalence of 1-3 cases per 1000 MS
minimal mass effect in the central nervous systeml']. This  cases!3l. In the literature, it has been shown that the fe-
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male/male ratio is 3: 1 with a female preponderance of up
to 75%. TDL can occur at any age, with the ages of 20-30
being more frequently affected®5], TDL may present as the
first neurological event in patients without MS or may oc-
cur in patients with a previous diagnosis of MSI©l.

Differing from MS, the clinical presentation often includes
headache, cognitive disorders, mental confusion, apha-
sia, apraxia, hemiparesis, hemisensory deficits, visual field
deficits, and/or seizures varying according to lesion’s loca-
tion and size. These atypical clinical and imaging features
can mimic brain tumor (glial tumor and primary central
nervous system lymphoma), infection, cerebral abscess,
and other inflammatory diseases, and may require brain
biopsy for differential diagnosis[®l.

Materials and Methods

Subjects

A retrospective analysis was performed by collecting clin-
ical, laboratory, and radiological findings that were ob-
tained through prospective follow-up of 11 patients with
TDL who were admitted to Haydarpasa Numune Training
and Research Hospital with at least one cerebral demyeli-
nating lesion (>2 cm) between 2000 and 2020. Patients
who were followed up by MS Department with no prior
immunosuppressive orimmunomodulatory treatment and
whose other possible diagnoses that could explain their
complaints were ruled out (such as vasculitis, autoimmune
diseases, metabolic, and toxic causes) and whose symp-
toms were relieved after treatment were included in this
study. Patients with the history of autoimmune or neoplas-
tic diseases and history of immunosuppressive treatment
were excluded from the study.

Statistical Analysis

Clinical and demographical information were obtained di-
rectly from patients or from MS unit patient follow-up files.
Patients and their data were reevaluated independently by
neurology specialists. The follow-up data of the patients
with the neurological findings, course of the disease, treat-
ment types, and pathology results if it was performed were
noted.

The scanned radiological parameters in magnetic reso-
nance imaging (MRI) findings were size, localization, and
time course of TDLs, any pattern of contrast enhancement,
accompanying lesions, mass effect, degree of edema, T1
hypointensity, and the presence of a T2 hypointense ring.
The degree of edema and/or mass effect was graded as fol-
lows: (i) Mild: Edema and/or sulcal effacement extending

<1 cm from the lesion; (ii) moderate: Edema extending 1-3
cm from the lesion and/or minimal subfalcine/uncal herni-
ation <1 c¢m; and (i) pronounced: Edema >3 cm from the
lesion and/or subfalcine/uncal herniation more than 1 cm.

Temporal change of cerebrospinal fluid (CSF) and immuno-
logical parameters was evaluated and oligoclonal band
profile, serological tests results for certain vasculitis and
infectious agents, anti-neuromyelitis optica (NMO) im-
munoglobulin G (IgG) antibody serostatus, autoimmune en-
cephalitis, and paraneoplastic panel test results were noted.

Results

Among all patients with TDL, 72.7% were female (n=8) and
27.2% were male (n=3). The average age of onset was 33.45
years (18-68 years), with female predominance (F/M=2.66).

Focal TDL was the most common finding (n=7), with frontal,
parietal, and temporal lobes being mostly affected. Pons,
bulbus, and cerebellum were the other regions that lesions
were detected.

While TDL was presented with the first neurological event
in 9 of 11 patients (81.8%), TDL developed after the diag-
nosis of MS in 2 (18.1%). Out of the nine patients whose
first neurological event was tumefactive lesion, three had
a diagnosis of NMO, two had a diagnosis of MS, and two
had a diagnosis of acute demyelinating encephalomyelitis
(ADEM). The average follow-up period was 62.16 months
(1-180 months).

TDLs were resected of the patients number 1,2, and 3 as a
consequence of interpretation of their radiological images
as a high-grade glial tumor. However, their pathological
findings were found to be compatible with demyelination
and they followed up by our MS department.

+ Patient number 1: An excisional biopsy was performed
due to suspicion of brain tumor. After reevaluation of
histopathology with additional immunohistochemical
examinations and consultation with reference centers,
the patients diagnosed as NMO. Despite steroid and
plasmapheresis treatments, the patient developed
TDL for 3 times with an interval of 1 year. The patient
received rituximab treatment after plasmapheresis and
had no attack for the past 4 years

» Patient number 8 had been diagnosed with astrocy-
toma and received radiotherapy as a result of excisional
biopsy performed in an external center after an epileptic
seizure 4 years ago. The patients applied to our outpa-
tient clinic with diplopia and right hemi-hypoesthesia,
and MRI showed newly added demyelinating lesions in
addition to encephalomalasic areas secondary to the
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operation. Frontal mass (3 cm x3 cm) that was removed
by excisional biopsy was reevaluated and immuno-
histochemical staining revealed that the pathological
changes were compatible with demyelinating disease.
Our patient is still being followed up with a diagnosis of
secondary progressive MS.

+ Patient number 3 was admitted to another hospital 3
months ago for imbalance, nausea, and vomiting, and
an excisional biopsy from the cerebellar hemisphere
was made for diagnostic purpose. Pathological changes
were suggested encephalomyelitis with demyelina-
tion. When the patient referred to our clinic, she diag-
nosed with ADEM considering clinical and radiological
findings. Despite intensive treatment with intravenous
methyl prednisolone (IVMP), plasmapheresis, cy-
clophosphamide, and anti-edematous drugs, the dis-
ease rapidly progressed and she died

+ Patient number 5 had a tumefactive brainstem lesion
that was interpreted as brainstem encephalitis. There
was a vaccination story as a trigger factor 1 month be-
fore onset of the symptoms. After 10 days of IVMP and
oral steroid treatment, his hemiparesis with 1/5 muscle
strength and incontinence recovered in 6 months

« Patient number 2 presented as isolated TDL but in his
follow-up MRI, new lesions were detected in the left
mesencephalon, pons, and cervical spine at C2-C3 ver-
tebra level. Teriflunomide treatment was started on and
the patient had no further attack under treatment

« Patients number 4 and 6 showed monophasic TDL
course and after IVMP their complaints completely re-
solved. In their follow-up MR after 1 year, MRI lesions
were seemed to be decreased in size

« Patients number 9 and 11 were following with MS and
TDL was added on through disease course. Patient
number 11 developed a TDL during a steroid-resistant
MS attack under fingolimod treatment. He recovered
after plasmapheresis and natalizumab treatment was
started

+ Patients number 1, 7, and 10 were diagnosed with NMO
spectrum disease after TDLs and they received IVMP
and plasmapheresis as attack treatment.

Detailed clinical, radiological, and immunological findings

of the patients are presented in Table 1.

Discussion

TDL is a rare disease of the central nervous system. It is of-
ten present in the patients with a history of MS as a first

demyelinating attack as well as in other primary demyeli-
nating diseases such as ADEM or seropositive NMO!2], The
immunopathogenesis of TDL is not fully elucidated yet.
Previous articles have reported that TDL develops after vac-
cination, and TDL was originally thought to be an interme-
diate form between MS and ADEM. However, subsequent
studies could not confirm that kind of relationship!”-8l, The
presence of oligoclonal bands (OCBs) in the CSF of patients
with both TDL and MS, and case series of TDL patients that
reported good response to plasma exchange and rituximab
treatments indicate a common etiology for antibody-medi-
ated and B-cell-mediated immunological mechanisms for
both diseases!']. In some reported cases, such as in patient
number 11 in our study, tumefactive lesions develop dur-
ing fingolimod treatment, suggesting a causal role for fin-
golimod, but the mechanism is not fully understood. The
possible mechanism explaining fingolimod relationship
with TDL may be a paradoxical effect of fingolimod, which
affects inhibitory immune cells and causes lymphocyte
subset shift with increased disease activity and large de-
myelinating lesions!?,

Histopathology can be misinterpreted in up to 31% of
cases. In the biopsy materials, findings that were suggest-
ing of include low-grade astrocytoma (the most common),
high-grade astrocytoma, oligodendroglioma, and other
non-neoplastic lesions could be observed, given the hyper-
cellular nature of these lesions and the frequent presence
of atypical reactive astrocytes (i.e., Creutzfeldt-Peters cells)
and mitotic figures. This misdiagnosis can lead to inflamma-
tory demyelinating patients receiving radiotherapy, which
is known to exacerbate the diseasel>]. Our patient number
8 was also diagnosed with low-grade glioma and received
RT in, however, when the biopsy materials of the patient
were reevaluated, it was found to be compatible with de-
myelinating disease. CSF examination was repeated and
OCBs were detected.

Additional tests may be required to rule out other
pathologies such as vasculitis, granuloma, infection, and
malignancy. These tests include serology, infection, vas-
culitis and malignancy screening tests, and CSF analy-
sisl10l. The main findings in CSF analysis are the increase
in IgG index and OCBs. The result of unpaired positive
OCBs in the CSF may be present in up to 90% of patients
previously diagnosed with MS, compared to 52% of pa-
tients presenting with tumefactive demyelination as the
first clinical event!!®l. In our study, OCBs were detected
in the CSF in three patients, while NMO antibodies were
detected in two patients.



Efendioglu, Tumefactive Demyelinating Lesions: Case Series / doi: 10.14744/hnh;j.2021.59862

dWAI “Aep ;¥ Y3 uo
passaiboud eibajdiway
43| 3yl usym ‘paieniul
SeMm Juawieas} dwAl
pue pazijeudsoy sem
‘yiuow | 4o} Abojoyred
pue ‘snwbeysAu

‘eixe}e ‘A}ndowyip

11eb anissaiboud

J0 sjuiejdwiod

Yim sn 0} papiwpe

(-) 1591

[oued dnsejdosueled
pue ‘sunwwyioine

‘(=) Apoquyue
DOW-hiue (=) Apoqnue

wse|doifd a1hd013s1y
Aweoy uj sanpisal

ulj9Aw ‘s33£>01358 DAI3OED)
‘uoneuPAwap yum
sij[oAwojeydadus pamoys
eaJe Je[|9qa43d Y| 3y}

SPLIUSA 7 Y}

0} uolssaudwod pjiw Yum
eWIIPS pue ‘10943 ssew
9lelapow ‘Juswasdueyua
1seJju0d snoauabowoy
‘9ZIS WW 07 YUM UOoIs3|

duejeqUI
BuijiwoA-easneu

uols3| payid|ed

oymquaneday]  QWN-ue y 9dAl1 90 wouy Asdoiq |euoisdx3  a4aydsiway Jejjaqa4ad Y] 195U0 USpPpPNS dlews{ 89
uo pauels
SeM aplwounpial
*€2-72 [BDIAIRD pue
‘suod ‘uojeydaduasaw
1J3] 9Y3 Ul SUOIS3| MU “UllRAW yum
padojanap ay ‘syjuow P3|y se1ko0onsiy pue
9 JaYy "uoneuiPAwsp ‘sso| ulj9Aw paysew JUSWIdDUBYUS }5BI1JU0D
yum s|qnedwod (=) sysa1 ‘bunynd proydwA| INOYIIM 109449 Ssewl
sem Abojoyied Janamoy |sued >i3sejdosuesed Jejnaseanad ‘wsejdoifd Yum wi asuauiodAy z1
‘Jowny [e1b speib-ybiy pue ‘sunwwioine Jejnuelb sbie| yum ‘(Ww g€) 990| |eIU0I) Y|
e se palaidisuisiw ‘(=) Apoqiue S||92 ‘sisol|b aAndea) Ul WP [RYBIP S1RISpPOW Kep | Joj elyyesAp
sem i asnedaq DHOW-Iue () Apogiue ‘wse|dolfd pajejondeA  YIM UOISS| PAGLIDSWINDIID ‘eiseydesed |esay|
pa123saJ sem uoIs3d| 3yl  OWN-1Iue ‘| adA] 900 yum sa1£001s1H -l19m Ajjened iz ainbi4 ‘JIapJosip yd9ads deW LS

sisassydewseld
pue sAep ¢ 10} Juswiean
dWAI 1914e K19n0d3Y

sAep g 10} Juswieal}
dWAI YHM A1an0d31 |4
aundolyjeze

yum pabieydsip

sem ays ‘uoneulpAwap
yum 9|qnedwod

sem Abojoyied

Jowny |el|b speib

-yb1y e se paraidisquisiw
Sem }l 3snedaq pajdasal
SeM UoIs3| 3y

(=) s1s21

|sued >npsejdosueied
pue .w::EE_Ousm

‘(=) Apoque Dow-1Rue
(+) Apognue | Joy-1ue
‘1 9dAL 900

9UO0Z [e313102gNs
3} Ul panIasqo

aJe buyynd di3ko0ydwiA|
pue ‘seale sisoljboise
9Al10e3l ‘uonesyjyul
2134001351y “SIS04d3U Asus(

ewapa
|esayduad sjeispow yum
w suajulodAy ] pue
uJaned Juswadueyus
Je[nBau yum (ww /)
uoibai [eysredosodwsy
1yb1 3Y3 Ul UOISI| MAN
PaAJISSCO Sem

(w> g°¢) [e3sned ybu ay3
Ul JUSWIIdURYUS Jejnball
|esayduad yym ewspa
[E1IUSI9JWNDAID S)eJapow
pue Jnojuod Jejnbaul

ue Y3Im UoIss| Mau

ewapa djuabosen

yum (buryiys aunjpiw)
1299 ssew juaujwoid
‘uieyred Juswadueyus buu
|In} pue wi suajutodAy

ZLyum (wd z)1dl
|eyoriedojuosy Y7 1| 24nbi4

sieak ¢ J1aye
eisayysadAylway pue
sisasediway 1o

sieak g 1oye
eisayisadAylway
B

sisasediway ybu
pue aydepesH

snunauondo dews{ g

sisouboid sbuipuy poo|q-45) ABojoyyed Buibewioinapn sainjeay jediul) Kiojsiyjedipapy  xas aby Jtaqunpn

248

S7qL JO UollezI|edO| [BDIWO}RUR pUR Sludljed JO SaIN)es) [ed1uld *| d|qel



249

Efendioglu, Tumefactive Demyelinating Lesions: Case Series / doi: 10.14744/hnh;j.2021.59862

uoljeuldIeA
Aq pa1ab6113 sem jeyy
W3Qy diseydouow se
dn pamoj|o} Judited ‘4N
ul 95uanbas juaipelb
93 Ul U33S 2JIaM

SuoIs9| asualulodAy
91enyound Ajuo pue
Yauow ;19 3y} Ul [ewlou
SEeM UOljeuUlWEXD
|ed1bojoinaN

"9ZIS SUOIS3| Y} Ul
PaAJISSCO SeM UOIIdNPaI
paxJew pue ‘yuow

1L Ul Ul paseaddesip

(=) s1s91
|sued >npsejdosuesed

1094 ssew pjiw pue

Buipueyus 1sesyuod ayi-bun

paso|> e yum suod wouy

uojeydaduaip pue ureigpiw

3Y3 0] SPUSIX3 JeY} UOIS3|

4N Ul P9AISSQO Sem pue ‘sunwuwioine ssew asuajulodAy | ] pue skep
1Y} JUSWIdURYUD ‘(-) Apoquyue 9ouanbas juaipelb ul 10y ddUBUIUODU| pue obe skep
‘skep 0l 10} DOW-IIUe (-) Apoqnue abeysiowsay ajepund yyum  ybuails 3psnw G/ 6 UoljeuddeA
P10433s [RIO+JINAI YUM  OWN-Iue ‘| odAL gD0 - asuaunadAy 1 :g 2inbi4  yum sisasediway Yo ezusnyu| S  bb S
BWIDPD pUE 1943 Ssew pjiw
(Ww g§) wi asuajutodAy
[EWION :Xapul Z1 pue jusawadueyua
yiuow ;9 3y} Db| (—) s159} 1seqjuod buu uado
U] JUSWISdURYUS INOYLUM |]sued dnisejdosuesed yum uoisa| [eysred Ya)
|4l UO paAIRsqO pue ‘sunwwioine (Ww G7) Juswadueyud advy pue obe
Sem suols9| Jo Jojjed ‘(-) Apoquyue 15e43U02 YBIIS Y3M UOoIS9| S99M € payiels
pue ‘sep / 10} dWAI YiM  DOW-1IUe (-) Apogiue asujupiadAy 71990 1ey 9k Ya|
panoidwi swordwAs  QWN-nue ‘| adA] 90 - |eluol) Yo :  Inbi4 9y} Ul SSO| UOISIA dlewsq €t ¥
Yyauow e ui paip
aned ayy Inq [Z11'5DD
93 JO uolssa1bal
Uo paliels sem
aplweydsoydojaA> pue
JUSW)e3J) BWSP-IIUY
'sbuipuy [esibojolpe.
pue jediul)d Jay uo paseq
W3av yum pasoubelp
juaned ay] "pajdLlLp
9JaM SIWISA pue
‘S)punpad |eigalad
3|ppIw ‘wnsojjed sndiod
‘uoibai Jejnouuanad
Ul 92U3NUOD PIMOYS
1Y} UOIID1IS3I UOoISNYIp
yum suoisa| ajdiynw
9AI3OE [RJd)R|Ig € AINBI4
‘IY [043U0D BY1 U]
‘sisasaydewse|d yum
PauIqWOd sem Juawieal}
sisouboad sbuipuy poo|q-4SD ABojoyred Bfuibewioinapn sainjedj [edjul) Aioisiyedipaly x9S aby JaquinN
JUoD °L 3|qelL



Efendioglu, Tumefactive Demyelinating Lesions: Case Series / doi: 10.14744/hnh;j.2021.59862

250

pauiels
SeM JuaW}eal) e|-e1aq
U0J3}J31Ul 19)eT "PI0ID)S
|elo Yum panuiuod
pue jusawjieal) yoele

(-) s1s91

[oued >npsejdosuesed
pue ‘sunwwiolne

‘(=) Apognue
DOW-3ue (=) Apoque

anbe|d buneuiaAwap
9)nde ue yum a|qiredwod
90 01 pUNO} Sem )|
‘pajen|enaal sem |eliajew

Je[nduuaALIad |e1ale|iq Y}

Ul PAAISSQO 3I9M SUOISI|

Buneu@Awap asuanuadAy

21 193e| s1eak ybi3

"0 UOI}IPPE Ul 10943 ssew
pue ewapa Juedyiubis
YHM JusWddURYUD
snoauaboialdy

Buimoys ‘(ww #¢)

's1eak 7 10} JuUs WL}
ulojuepAyjAusydip
pue | Y paAladal

pue ‘obe sieak

8 S2INZISS AAIS|NAUOD
yum pardde ays
2J9YM J3JUD [BUIDIXD
ue ul ssew d13sAd
|eIUOI4 13| BY3 40}

10j uo papels seM dINAI - OWN-Iue ‘z 3dAL D0 Asdoiq [euoisidxe ay3 usym |ejuoly Ys|ayrulijgl  uo pojesado sem ays Slewd{ 9z 8
|ewou
0} pauJnial uoleulwEexd
|ea1bojoinau
3y pue |y dn-mojjoj
yiuow-9 uo paseaddesip
suolsa| 9y "aulidolyieze
uo pa}Ie)s sem
|ys pue gSOWN yim
pasoubelp pue yoene
snunau dido ue pey ays
‘J91e7 "uswibai ploJals
|eJo Y}Im panuiuod
jusawieal} pue skep
0L 10} SISOP UDASS Ul
pajo|dwod pue pajels
sem sisassydewse|d
AJWa1IXd JdMO| Ul G/€
Alwaixa saddn ui g/
se pauaxyeam yibuans
d|2snw pue sainyesy
|eD1Ul]D 0} UO PIPPE UM JUsSWIddURYUS
Asjed seqinqopnasd (-) s1591 1SEJU0D J[IgNS YUM
pue euyueue [oued dnysejdosuesed BWISPS pUR 109443 Ssew pjiw skep 1, 1o}
‘soouequnisip daajs ‘Aep pue ‘Sunwwioine e Yy}m sspunpad Je||9galad  Buimojjems Aynduyp
S Y3 UQ swordwiAs ‘(=) Apoquue 9|ppiw pue suod sy} ul ‘y>aads paiun|s
1yjoheppeays  HOW-nue (=) Apoqnue (ww €€) 1@ 9suaiulodAy ‘S/y sisaiedelyay
uo papels sem dIWAI - OWN-1ue ‘| 3dA1 gD0 - 11 ‘osusyuadAyzl  ‘@duejequil ‘BuIWOn Slewd{ €7 /
BUWISPS pUER 103443 Ssew pjiw
YHM sa1aydsiwsy Je(|9ga49d
paAIasqo |eJa3e|iq Jo snapnu
SeMm uoljeulwexa 91e1Usp pue ‘eyebuo|qo
|ed1bojoinau (950/) 3UNOd |92 e||npaw ‘suod Jousod
9y} Ul A19A0221 339|dWI0d  4SD) Ul UIIS DJ9M S|[9D ‘uolbai djweeyjodAy
pue paseaddesip JeapnuouowoydwiA| Jolsjue 3y} 0} SPURIXd
9J9M SUOIS3| ‘IHIN 8t ‘(—) s1sa1 1ey) uojeydadussaw
[043U0D YRuoW p,€ 34} |oued >npsejdosuesed 9y} ul ease [e3dnpanbeyad
u| *(S|]192 ) pasealdsp pue ‘sunwwiolne pue snwejey) skep
219M 45D 3Y3 Ul S[|92 ‘(=) Apoqniue |esayej0i9150d |eidie|iq By Z Joj uolsiA 3|gnop
JeapnuouowoydwA]  HoW-nue () Apognue ul (Ww §€) 1gl asusjulodAy  ‘@duejequil ‘Buiiwon
dWAIJosAep oL JoYY  OWN-hue ‘L 3dA1 gD0 11 ‘@susruiadAy z1 -easneu ‘aydepesH dlewd{ /€ 9
sisouboad sbuipuy poo|q-4SD ABojoyred Buibewioinapn sainjedj edjul) Aioisiyjedipaly xas aby JaquinN
JU0D °L 9|qelL



251

Efendioglu, Tumefactive Demyelinating Lesions: Case Series / doi: 10.14744/hnh;j.2021.59862

'suolsa| buneuAwsp
SAIDEBWIN] :STJL ‘Pueq Jeuopobl|O :gDQ ‘aseasip wnuidads eondo siieAwoinaN :gSOWN ‘sisolsas ajdiniy SN ‘u19301dodA|6 914>01puspobijo ulsAW :DOW ‘duojosiupaidjAyiaw snouanenu| :dWAI

129JJ9 SSeW pue ewapa ou
pue JUsWIdURYUD JSBIIUOD
snoauaboialay yum snikb
|eJ]USd pue JoLISIUe 30|
|e1auied 13| ‘0qo| |eudiddo
1J3] ‘wnsojjes sndiod sy} ul
Janew ayym dasp ‘ejeipeld
BUO0IO0D ‘3|RAO-IWIS WNJIIUD

gewnzijejeu 03 payd)ms
powijobuy Ja1e| pue
juswieal} powijobuy
Japun ypejje juelsisal
-p10433s dY3 Joj UAID

(=) s1s93

[oued dnsejdosuesed
pue ‘sunwwione

‘() Apognue
DOW-hue (=) Apoqnue

[eJa3e|iq ‘9|nsded [eusaiul
1ybu 3y3 jo B3| Jousysod
‘uondun( Jensdedoweleyy
Jondysod ‘uojeydaduassw

1ybu ‘Kousujwoid Y| yum
saJaydsiway Je||9ga43d yjoq

ur s7gl asuauiodAy ||

pue A}1waIIxa J9MO|

sem sisaisydewseld  QWN-Rue ‘gz adA1 gD0 ‘asuanuadAy z1 ajdnn  |eJa1e|iq ul sssuquin SW 9w 1T Ll
eixeje
pliw 3dacxa jewou
p3jesAal uoleuIWEeXD
‘dn-moj|oj yyuow ;9
93 18 [N UQ "Juswiesl) 109449 SSEW pue WP
sisaioydewse|d INOYYM JoLsjue SPLIUSA - Asjed Al [elued 8
+ dWAI 49)Je pa1ie)s sem (=) s1s91 b @Y1 4O [9A3] Byl 18 pue ‘/ ‘9 ‘g 13| 'sso|
aundolyieze ‘Apogiue |]oued diysejdosuesed ealJe djjeydsdussswojuod  Bupiesy [eINSULIOSUIS
OWN 404 aA1usod pue ‘sunwwioine 9U3 Ul JUBWdURYUD ‘sa1nduylp
aweda(q Jeak e Jaye ‘(=) Apoqgnue 35eJ3U0D 3|NqO]| Je[nbaLI Buimojjems ‘yooads
aposida puodasepey DHOW-Iue (+) Apogiue YHM gL Wd Z 9SUdjUI0S| |eseu awolpuAs
oymiusnedsyru;  QWN-hue ‘| 8dA1 900 L1-9suanunadAy z1 wjsuleiq jo subis
eWSPD J0 1733
SSew OU JNQ Juswadueyud
1SBJJUOD Je|NPOU YUM
SuoIS9| SuoIs3| asuaulodAy || pue
4 pue sbuipuy [ediuld (-) s1s91 95uUauLIRdAY 7] 919M 319y}
9y} Ul Juswaroidwi [oued dnsejdosuesed ‘SN3|2NU 91LIUSP 4B|[9]49D
919]dwod 1sowje pue ‘sunwwioine |eJa1e|iq 3y} ul pue ‘uondun(
‘Adesayy pauiquiod ‘(=) Apoqnue KJ1e||[NP3WODIAIDD 0} SPUIIXD
sisaioydewse|d  pON-lue (—) Apoque 1Y} SNQINQ Y3 Ul pa3edo| Scuejequil Buniwon
pue dWAIRYY  OWN-13ue ‘L 9dAL 950 9ZIS Ul WW 6XWW 61 1L -B3SNeu 39suo usppns dlewsy  €¢ oL
SO|DLIJUSA WOJL) PUSIXD
1eY3 $990| |eudidd0 |eiale|iq
(=) s1sa1 9y1 ul Juswsdueyus
|[oued >npsejdosuesed 1SeJJUOD JejNpOU Yim
wue ybu pue ‘Sunwwioine (ww 9z sem auo 1sabie| ay3)
93 ul sisasedouow 0} ‘(-) Apoquyue uaas a1am s dsuajuiodAy
oanp Jeak | Joye pauels  HOW-hue () Apognue L1-9susjunadAy z1 sisasedouow Y3|
sem djejade Jawelne|n  QWN-lue ‘gz 9dAL 990 a|diynwi ‘apis 1ybu ay3 up ‘SSO| UOISIA |elale|ig SW 9ewa{ 8l 6
eido|dip pue
eisayisadAyiway 1ybu
JUSWISDUBYUS ISBJJUOD YUM  Y3IM dlul|d Juanedino
suod 3y} Jo jey 19| pue Jno 0} pajjdde ays
sisouboad sbuipuy poo|q-4SD fuibewioinaN sainjedj [edjul) Aioisiyjedipaly xas aby JaquinN
JUoD °L 9|qeL



252 Efendioglu, Tumefactive Demyelinating Lesions: Case Series / doi: 10.14744/hnh;j.2021.59862

Figure 1. Shows MRI of patient. 1. Axial FLAIR (a-c) and gadolinium-enhanced T1-weighted (d-f) cranial MRl images obtained during consec-
utive tumefactive demyelination episodes. MRl image obtained during the first episode (a, d) reveals an extensive brain lesion in the left fron-
toparietal region causing midline shift. T1-weighted axial cranial MRI image with contrast enhancement (d) shows a ring-enhancing lesion. In
second (b, e) and third (c, f) episodes, FLAIR (b, c) and gadolinium-enhanced T1-weighted (e, f) images show hyperintense extensive brain
lesions in the right temporoparietal region with moderate contrast enhancement.

There are several important radiological features that in-
dicate demyelination. Tumefactive lesions typically affect
white matter, but gray matter may also be affected. Most
TDL are focal and supratentorial with a tendency toward
the frontal and parietal lobes. However, other areas of the
cerebral hemispheres such as deep gray matter, brainstem,
cerebellum, and medulla spinalis are less affected. TDLs
were seen as well-circumscribed, hypodense areas in com-
puted tomography, while on MRI, they are hyperintense in
T2 and hypointense inT1. Contrast enhancement of TDL le-
sions is seen in 95-100% of patients with variable patterns
including open or closed rings, diffuse, homogeneous, dot-
ted, or concentric patterns. The open ring enhancement
pattern used in the differential diagnosis of solitary lesions
from neoplasms. The open ring enhancement pattern with
open part of the ring showing the gray matter or deep nu-

clei of the cortex suggests a demyelinating etiology!!'.
Lesions have mass effect in approximately of 45% of pa-
tients and associated with edema in approximately 77% of
the patients!®l. Other less common abnormalities include
a peripheral restriction on diffusion-weighted images and
venous enhancement or dilatation surrounding the lesion
on brain angiography!'2. The T2 hypointense rim is often
found in the same ring enhancement area, and in most of
the lesions, there is associated T1 hypointensity for some
degree. Other useful radiological findings, although non-
specific, are the relative absence of mass effect and edema,
given the size of the lesions!13l,

In MR spectroscopy (MRS) neuroimaging technique, TDLs
may cause an increase in choline: N-acetylaspartate ratio,
which is also common in neoplasms. Another finding that
supports TDL diagnosis is the increased glutamate/glu-
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Figure 2. (Patient 2): (a) Partially well circumscribed lesion with mod-
erate digital edema in left frontal lobe (32 mm), (b) T2 hypointense
rim with mass effect without contrast enhancement.

Figure 3. (Patient 3): (a, b) Bilateral active multiple lesions that showed
confluence in periventricular region, corpus callosum, middle cerebral
peduncle and vermis were detected. The patient diagnosed with ADEM.

tamine peak. Serial MRS is more beneficial than a single
imaging because TDLs tend to show variations in different
imaging, while neoplasms tend to show consistent signs of
progressive disease activity!14.

The treatment approach is mostly based on the personal
experience of physicians in the light of literatlire knowl-
edge. Corticosteroids are considered first-line therapy for
acute symptomatic TDLs, and more than 80% of patients
recover after steroid treatment!!6l. Plasmapheresis is con-
sidered second-line therapy for patients who do not re-
spond to corticosteroids or as an adjunct therapy in severe
cases!’>171. Rituximab, an anti-CD20 B-cell-monoclonal
antibody, has been reported in some case reports as the
treatment of acute fulminant cases that do not respond to
both corticosteroids and plasmapheresis!'®l. Cyclophos-
phamide and intravenous IG may exhibit some beneficial
effects, more commonly in pediatric patients!'9]. There is
not enough evidence to support MS disease-modifying

Figure 4. (Patient 4): (a) Left frontal lobe T2 hyperintense lesion with
slight contrast enhancement (25 mm), (b) Left parietal lesion with
open ring contrast enhancement and T2 hypointense rim (43mm),
mild mass effect and oedema.

treatment in the patients with first episode tumefactive le-
sions, if the dissemination in space and time criteria of MS
could not be met with clinical or paraclinical findings. Most
clinicians prefer to use disease-modifying therapy if the
patient meets diagnostic criteria for MS[#l. The presence of
parameters that increase the risk of conversion to MS, such
as considering the TDL attacks as equivalent to the clinical
isolated syndrome, a severe and disabling attack or detec-
tion of OCBs in the CSF could be consider among the sup-
portive arguments that suggest initiation of treatment,. It
is well known that initiating disease-modifying therapy af-
ter clinically isolated syndrome delays a second attack and
thus the conversion to MS!6l. CSF findings suggesting of MS
were added to revised McDonald’s criteria in 2017. There-
fore, we started teriflunomide, one of the MS modifying
therapies, in patient number 2, which is a clinically isolated
syndrome that does not fulfill the MS diagnostic criteria.

The long-term prognosis depends on whether the patient
has an established diagnosis of MS or if TDL appears as the
first clinical event. The prognosis is well if disease detected
early and treated appropriately. Approximately 6-70% of
patients presenting with TDL as their first clinical event
develop clinically definite MSI'. This is a wide range and it
is accepted in the literature that approximately two-thirds
of patients will follow a relapsing-remitting course. These
patients have a similar long-term disability to other MS pa-
tients. It has been shown that 1/3 of the patients do not
develop demyelinating attacks in the future!®),

Conclusion

Itis difficult to diagnose TDL by distinguishing it from other
lesions, including brain tumor, with clinical and radiolog-
ical findings. Biopsies performed with a brain tumor sus-
picion can reveal findings similar to a brain tumor such as
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Figure 5. (Patient 5): A brainstem encephalitis following influenza
vaccination FLAIR-weighted coronal section of brain MRI shows a
massive hyperintense lesion in the brainstem extending to the dien-
cephalon (a) and enhancing contrast on coronal T1-weighted section
(b). One month later, T2-weighted axial images still show the lesion in
pontine (c) and midbrain (d) sections. Corresponding gradient axial
images (e, f) show foci of hypointensities suggesting microhaemor-
rhages not only on the lesion site in the brainstem but also in both
cerebral hemispheres.

lymphomas. Steroid treatment may increase the risk of mis-
diagnosis of the central nervous system lymphoma since
it will reduce the contrast enhancement and brain edema.

Detailed history, physical examination, and serial MRI
imaging can eliminate the need for a brain biopsy in pa-
tients. Early diagnosis and aggressive immunomodulatory
treatments may delay the progression to a second demyeli-
nating event or clinically definite MS. It can be predicted
that follow-up of the patients with this clinical features by
the physicians and centers specialized in MS will reduce the
possibility of misdiagnosis and unnecessary operations.
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