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Prognostic significance of nodal metastasis in thymic
malignancies: a narrative review of the current evidence
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Background and Objective: In 2016, the International Association for the Study of Lung Cancer
(IASLC) in partnership with the International Thymic Malignancies Interest Group (ITMIG) published the
8th Edition of the TNM stage classification with a dedicated thymic lymph node map and recommendations
for lymph node retrieval during resection to gain more uniformed data. As the prognostic significance of
lymph node involvement remains controversial, we reviewed studies concerning lymph node metastasis to
evaluate their prognostic importance in thymic malignancies.

Methods: Original papers available in English were selected from the date of first publication in the
Medline database to June 21, 2021. Eleven retrospective cohort studies and one prospective cohort study
published between 1994 and 2021 were identified for this narrative literature review, totaling 4,653 patients
with a primary thymic tumor. The follow-up time of individual patients varied from 0.3 to 242 months.
Eight studies reported median follow-up time data with an overall median follow-up of 51.0+42.6 months
(range: 14.4-171 months). Seven studies validated prognostic factors using multivariate regression models.
Propensity-matched analysis was performed in three comparative cohort studies.

Key Content and Findings: No definite conclusions can be drawn on the risk of nodal metastasis in
thymic malignancies and our review validates the findings on which the N descriptor of the current 8th
TNM stage classification was based.

Conclusions: This review demonstrates that patients with more locally advanced tumors, thymic
neuroendocrine tumors, B3-thymomas and thymic carcinomas have a significantly higher likelihood of
developing nodal metastases and that the presence of metastasis is an adverse prognostic factor for long-term
outcomes in thymoma and thymic carcinoma. When performing a more rigorous lymph node dissection,
higher nodal involvement rates are found which contributes to more accurate nodal staging. The studies
analyzed for this review validate the findings on which the N descriptor of the current 8th TNM stage
classification was based. However, more research is required to accurately evaluate the prognosis of nodal

metastasis.
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Introduction

Thymic malignancies which comprise thymoma, thymic
carcinoma and thymic neuroendocrine tumors are rare
tumors and considered to be orphan diseases. Therefore,
optimal diagnostic and therapeutic algorithms have not yet
been precisely determined.

Although accounting for almost 50% of all prevascular
(anterior) mediastinal masses, thymic tumors are responsible
for only 0.2-1.5% of cancer cases (1-3). In the past, not only
acquiring sufficient cases for analyses has been proven a
challenge, but retrospective studies also lacked consistency
in definition of their data. In the last decade, definite
progress has been made to develop a uniform system for
diagnosis, classification, staging and management of thymic
malignancies. Formed in 2010, the International Thymic
Malignancies Interest Group (ITMIG) first collected a large
retrospective database with a standardized terminology,
outcome measures and pathology (4). Since then, numerous
country-based interest groups have been created and
further steps in facilitating world-wide collaboration have
been taken by ITMIG. Historically, various classification
systems for thymic malignancies have been proposed, of
which the Masaoka-Koga system was most widely used
(4,5). This system proved to be a good prognostic predictor
for thymoma, the most common thymic malignancy, but
lacked accuracy in staging thymic carcinoma and thymic
neuroendocrine tumors. Furthermore, in contrast with lung
carcinoma, removal of the loco-regional lymph nodes has
not been standard practice for thymic malignancies, as it
was believed that lymphogenous metastases were infrequent
or of little prognostic significance. The large heterogeneity
in practice among institutions made it difficult to compare
outcomes. However, various papers reported lower survival
rates when nodal metastases were present. In 2013 the
International Association for the Study of Lung Cancer
(IASLC) partnered with ITMIG for an all-around data-
based TNM staging system published in 2016, aimed to
replace the Masaoka-Koga system which was based on the
degree of local invasion of the tumor (4-7). By introducing a
dedicated thymic lymph node map and precisely describing
nodal assessment, the 8" Edition of the TNM stage
classification for thymic malignancies has gained awareness
among the scientific community and has contributed to
a change in the management of thymic tumors. In the
Masaoka-Koga staging system lymphatic metastasis was
merely classified as a Stage IVb and no distinction was made
between different nodal stations, nor between lymphogenous
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and hematogenous metastasis. The lymph node map
outlined by ITMIG/IASLC is based on anterior and deep
regions as seen during surgical dissection and the frequency
and pattern of metastasis (5). Anterior mediastinal lymph
nodes are presumed to be the primary drainage pathway (N1)
and other intrathoracic nodes serve as a secondary drainage
pathway (N2). Identifying the role of lymph node metastasis
on survival and recurrence might have the potential to select
patients at higher risk, allowing to guide individual therapy
and follow-up. Increased interest in accurately staging
nodal involvement has provided a stimulus to lymph node
evaluation and dissection during interventions for thymic
malignancies. With further distribution of the thymic nodal
map, further advancements in thymic research are expected
due to gathering of more consistent data, resulting in the
most efficient treatment of patients with these rare tumors.
We sought to review the current evidence surrounding
lymph node metastasis in primary thymic malignancies and
its prognostic relevance. What progress has the scientific
community made since the adoption of the ITMIG/IASLC
TNM staging system for thymic malignancies? We present
the following article in accordance with the Narrative
Review reporting checklist (available at https://amj.
amegroups.com/article/view/10.21037/amj-21-34/rc).

Methods

We performed an online literature search in Medline using
the PubMed interface and the search strategy aimed to
select all papers on lymph node involvement and metastasis
in thymic malignancies in patients who underwent surgery,
available in English. Case reports were not eligible for
selection. Original studies were selected from the date of
first publication in the database to June 21, 2021.

Due to the narrative nature of this review and the absence of
randomized studies, clinical relevance was the unique judgment
criteria for article inclusion. PRISMA guidelines were, therefore
not employed. Nodal involvement rate (NIR) is defined as the
ratio of number of patients with lymph node metastasis to the
total number of patients. Due to paucity of available data, overall
survival or recurrence were chosen as main outcome measures.
Table 1 shows the search strategy summary.

Results

The search initially identified 23 original studies focused
on primary thymic tumors. After assessment of each full-
text article for eligibility, 11 studies were excluded due to
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Table 1 Search strategy summary
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ltems Specification

Date of search June 21, 2021
Databases and other sources searched

Search terms used

Medline using PubMed interface + citation tracking

Free text words related to thymic epithelial tumors and lymph node metastasis (full search

strategy is provided in Appendix 1)

Timeframe

Inclusion and exclusion criteria

Date of database inception to June 21, 2021

Inclusion of papers reporting on lymph node involvement and metastasis in thymic

malignancies in patients who underwent surgery, available in English. Papers must provide

survival information

Exclusion of guidelines, editorial reviews and case reports

Selection process

Addition consideration

Independent study selection and data extraction performed by WKH and PEVS. No
discrepancies occurred

Clinical relevance was the unique judgment criteria for article inclusion

providing insufficient data or including patients who did
not underwent curative-intent surgery. Twelve studies were
identified suitable for review and are detailed in Table 2.
"The majority of the studies were retrospective and only one
prospective study was found. A total of 4,653 patients were
included. Thymic malignancies were generally subdivided
in thymomas, thymic carcinomas and neuroendocrine
thymic tumors (NETT).

In five reviewed articles complete resection could not
be achieved in the full patient population. Three of the
included studies conducted before the publication of the
ITMIG/IASLC lymph node map, used a classification
proposed by Yamakawa (8).

Opverall survival was the most commonly used endpoint.
Six studies reported data on recurrence-free survival. The
follow-up time of individual patients varied from 0.3 to
242 months. Eight studies reported median follow-up time
data with an overall median follow-up of 51.0£42.6 months
(range: 14.4-171 months). The remaining four studies
did not mention follow-up time. Seven studies validated
prognostic factors using multivariate regression models.
Propensity-matched analysis was performed in three
comparative cohort studies (12,15,17).

Presence of lymph node metastasis was found to be
a significant prognostic factor for survival for thymoma
(2,16) and thymic carcinoma (2,10,16). Patients with more
locally advanced tumors, thymic neuroendocrine tumors
(10,13,14), B3-thymomas (13) and thymic carcinomas (13,15)
have a significantly higher likelihood of developing nodal
metastases. Both Kondo and Weksler identified Masaoka
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staging for patients with thymomas (2) or carcinomas (10)
and resection status in patients with thymomas and thymic
carcinomas, as predictors of survival. Gu and associates came
to the same conclusion on thymic carcinomas as well (13).

The 5-year freedom from recurrence (FFR) rate in
Kaplan-Meier analysis varied from 25% (carcinoma with
lymph node involvement) to 92.5% (thymoma) among the
included studies. For thymic carcinomas the 5-year FFR
rate varied from 67.6% to 74.6% in NO patients compared
t0 25% to 33.3% in patients with lymph node metastasis
(9,11). Two studies reported a significant difference in
S-year FFR rate of patients with and without lymph
nodal involvement (9,11). In 2018, Hwang and colleagues
concluded that lymph node metastasis was a significant
negative prognostic factor for FFR in patients with
thymomas and carcinomas, and they observed a statistical
difference in FFR rate as N stage progressed (15). Park
and associates too identified separate FFR rates for nodal
subgroups (9). The FFR rate of the group with pathologic
NO by extensive dissection was significantly better than N1
subgroup. However, in remaining subgroups (Nx: no node
dissection; NOa: pathologic NO by limited dissection) no
statistically significant difference was observed.

Overall 5-year survival rates among all thymic
malignancies varied from 43% (carcinoma) to 84.5%
(thymic malignancy), whereas 10-year survival varied
from 34.4% (carcinoma) to 73.3% (thymic malignancy).
Significant differences in survival rates were observed when
nodal involvement was present (2,9,13,16,17). Moreover,
prognosis tends to worsen according progression of the

AME Med 7 2022;7:13 | https://dx.doi.org/10.21037/amj-21-34


https://cdn.amegroups.cn/static/public/AMJ-2021-NP-01-Supplementary.pdf

AME Medical Journal, 2022

Page 4 of 12

(panu1zu02) 7 9[qe],

(5°2) ov/e :eN
(521 ov/s 2N
(52) ov/€ *IN

(S22)ov/LL (suonnsul G| 1)
%881 ‘EN ploutdoied ‘plourdied Jsusoniy
%¢€°6¢ ‘cN (c'8) €8L/S1 €N
%Ly ‘LN (c'8) €8L/51 2N
SPWOUAIED %95 ‘0N (r'oL) €8L/6L 1IN
OlWAY} Ul sesejsejow ‘plouiosed (8'92) €8t/6%
diys jo 81es ybiH  + ewouioie) ‘BWIOUIDIE)D ‘BwouloIe)
%0¢ ‘¢N
%S19:IN AN pazipJepuels ueder
ewouldied %9°G96 ‘ON (5°0) ¥90°L/S 2N ON ‘(sploutores of ‘Bing oei0Y ]
olwAy} pue ewowAy} ‘Sewoulded g€g| uuy “(€002)
: ‘BwowA : ‘ : )
ul [EAIAINS JO sJ0}o1paid i €L Yo0'LrL N (81 ¥90°L/61L ‘sewowAy} +90°L) (e) e
8y} JO U0 SeM J0}oe} N HS Jesh-g 4N 4N ‘ewowAy ] BMEBYBWEA ‘BWOWAY | sjuaned Oogg‘L  aAijoadsoliay opuoyj
Jsyuso ajbulg
sisouboud
UO JUSWSA|OAUI SPOU (%8°ch)
ydwiA jo sjou g|qissod S9SBD / Ul panslyoe
Bunssbbns Al pue ||| oo (€9) 91/1 :EN sem uoljossel a1e|dwo) uedep
usamiaqg pue AlJo ||| Lm\mo\w ve . ) ‘Adeuay} uean(peosu ‘uj Joyred
pue | sebess usemiaq s o €'9) 91/1 2N paAieoal (%8'81) ‘(v661)
S9AIND [BAIAINS JO %y sjuaijed ¢ ‘sewouloseo (ONRE]
uonesedss Jes|0 'HS Jeak-g 4N (evz-c0sz (881 9L/ IN emexewen  (€71€) 91/S yum spuened 91 eAoadsosey ediyons|.
(%) ored (ebue Jo1duosep (Siuaned %) Aiunoo
S8WO091N0 ‘syjuow) (suaned ajel
synsai Aoy aoualInoal N uoleolyisselo dnoub jusned adAy Apnis pue [euinol
[enining dn-moj|o}4 o) obeis Nd JUSWISA|OAUI . .
wioJ} 9314 pasn ‘reak Yoyiny
uelpsiy [ePON

$9Ipmis papnjout Jo m%ﬁﬂuﬁc pue sonsLuadeIey) ¢ 9[qe],

AME Med 7 2022;7:13 | https://dx.doi.org/10.21037/amj-21-34

© AME Medical Journal. All rights reserved.



Page 5 of 12

AME Medical Journal, 2022

(ponuzzu0d) 7 d1qe],

%G¢ :2/IN (G2h) 2e/v 2N
(%29 Jo Ayoioads %919 : :
6 %9'.9 ‘0N (5cl) ee/v i IN (c2) ze/8
pue 9%// 0 AlAllsuss)
R=T0e10][eY] 1) ‘ewiouose) ‘ewiouloie) Jayuao a|bulg
wo 9 Jo sisejsejswl
apou Jo uonolpaid Jo} %09 ‘¢/IN (0'¢) 86/€ 2N
401N0 [ewdo ue Yyum o . ) (splourosed gg ©0I0)]
soselselaw apou ydwA| %ge'e/ %526 -ON (02) 66/2 :IN ‘sewowAy} 66) ‘loouQ o'oYy |
Joj Jojoey Jueoyiubls  1YS Jeek-0L  rewowAyl (1°9) 66/5 AN uemispun g ro1oe) (1)
B S 9zIS JowNn] HOYyod aJiug ueak-g 09 TBWOWAYL  DINLI/DISVI ‘eWOWAY ] woym suaned |og oAnoadsosey  Je 1o buemy
Aisbins Jaye shep og
UIYHM ypesp JI uolsnjoxg
‘pazAeue sem apou ydwi|
9UO }se9| 1B JI uoisn|ou|
sjuened AaN7 pazipiepuels ON
JO %8 Ul BuiBeisdn ue %6 Ul pansiyoe
01 pes| Buidwes [epoN sem uoloasal 81e|dwo)
sJown} pasueApe
aJow pue ] [N ul
A1 810W JUBWIBA|OAUI Adeisy) ueanpeosu
apou ydwA pan@oal (% |°9) siualied |
w2y +N1 .
Wbzl N1 Am.Mow_M_\MM oseqelep 433S wol vsn
Juesald S| JUBWIBA|OAUI ’ R pa108|9s ‘(Sploulosed g ‘|oouQ o'oYy |
opou ydwiAj yi [eAinns ‘[eAlINS (reel-9€2) (5ee) 9/1/65 ‘sewouoed rstoe) (1)
Ul 9ouUaJayIp JueolIubiS uelpaip dN €0l dN dUN  :ewouiosen 9/1) swened ggg oAnoadsoliey [ 1o J9ISHOM
jesaid
JUSLUBA|OAUI BPOU %6°09 Jojuso a|bulg
ydwaA| Jl 444 pue S4Q  :|[edeno :ejel
ul 8ouaJayip Juedlubl JeaA-G  948'es
! 4P Jueoyiubls  s4a S %EEee N1 (%+°'82)
e - $9sBO g Ul pawlopad sem
sueblio Buuoqybiou %9vL N1 AN ‘Adelay) Jueanipeoau B2I0)
JO UOISBAU JO 8SED Ul %G'G9 %2'89 (1'8) 28/8 2N panigoal (%8°01) ‘6ung oeioy |
JUSWISA|OAUI [BPOU JO J|[eJono {|[eJano sjuaied { ‘sewouroled uuy ‘(€102)
ajes soybly Jueoyubls  1YS Jedh-g Jeak-g 09 (1'8) LE/€ 1IN emexewes  (2'91) L£/9 yum sjusiied /¢ oanoadsoney  (6) /e 10 Yied
6 d
(%) ores (ebue: Joyduosep (Syueed 9) Anunoo
S8W0921N0 ‘syjuouu) (syuanred alel
synsaJ Aoy 9ouaLINdal N uoneoyissed dnoub juaned adAy Apnig pue jeuinol
[eninng dn-moj|o} o) obeis Nd JUSWISAJOAUI . .
woJy 9814 pasn ‘reak Yoyiny
Uelpsiy [ePON

(panuizu0) 7 9[qe],

AME Med 7 2022;7:13 | https://dx.doi.org/10.21037/amj-21-34

© AME Medical Journal. All rights reserved.



AME Medical Journal, 2022

Page 6 of 12

(panurzu0) 7 d1qer,

(0'09) 8/% 2N
(Sgh 8/L N
ploujoien
(e'8) ¥2/2 2N
(291 ve/vy 1IN

(09)
8/p :ploutoe)

(suonnsul G1)
J21ULDINIA

uone}s- [N 8uo 1ses|

(0's2) ve/9 J€ JO ISoAJBY Winwiuiw
‘Bwiouloe) ‘BLIOUIDIRD ‘dN7 pezipJepue;)s oN
eulyy ‘bung
(9'1) eve/v 2N (sploutosed g osg/\0lpIED
aseasip N Jo} €0 & ) ‘Sewoulolen g oeioy]
Jojoe} Ysu Juspuadepul vese N (1°2) eve/s ‘sewowAuy £vg) ‘(8102) (¥1)
ue s| uoiosessip gN dN dN dN 'BWOWAYL  DINLI/OTISYI rewowAy | syuened /g anoadsold ‘e jo Bue4
wesaid oo Aw.w ] Amco:mE_Mwo:_ m:
S1 JUBWBAOAUI BpOU g/ ‘prouiored Jspusoniny
ydwA| y1 SO pue s4a (6°2) g92/12 %€E€°06 Ul pansiyoe
Ul 9oUBJoIp UeoUBIS %67 1S (+N] ‘BWIOUIDIBD)  SBM UOI}09sal 9)9|dwo)
sese]sejow aseqelep | HyyD wouy BUIYD
apou ydwA| Bunoipsaid Pa109I9s ‘(sploulosed gy ‘6ung oeioy |
Jo} sJ010B) YSU ‘Sewouloled Gog asenolpieD
Wepuadapul ase abels 9626 -N1 (So)oLe't/L ‘sewowAy} JoeiBl ((£102)
1d pue ABojoisiy Jownl  :YS [[BIOAQ 4N 4N 4N DINLI/OTISYI rewowAy 01€'l) swuened 2191 onnoadsoney  (g}) 1B 10 NH
J91ud9d 9|bul
%6°LS 1 ouls
S Jesh-0l (6'8) 95/5 2N HN piepuels oN
us ' (e51-g) gg 0 £H 90k :IN (9'82) 95/91 jJueAn(peosU peAleoai
ploulpie)  :plouloie) :plouidie) ‘plouioie) ‘plouiose) (%271 1) syuened ot
%¥'8Y %¥'ce
'YS Jeak-0lL eahk-0 L (6'6) 282/L1 2N
. . eulyy ‘bing
. ww >mw .”\mcm_, >_,M €1 1 ) (sprourosed 9g oeJoyjoipieD
us ’ (€L1-1) 2y © Y £8EIEIN (0°91) 282/87 ‘sewouoed /gz)  eAesedwod  run3g (£102)
‘BWIOUIDIBD BUWOUIDIB) :BWOUIDIB) BWOUDIED  DIALI/DTISYI  ‘Bwouloie) sjuaned ¢pg  aAnoadsonsy (g1) ‘Je 10 oeyz
(%) oreu (ebue Joyduosep (Syueed 9) Anunoo
S8W0921N0 ‘syjuouu) (syuanred okl
synsaJ Aoy 90uUaLINdalI N uonieoyissed dnoub juaned adAy Apnig pue jeuinol
[eninng dn-moj|o} o) obeis Nd JUSWISAJOAUI . .
woJy 9914 pasn ‘reak Yoyiny
Uelpsiy [ePON

(panu1zu0) 7 9[qe],

AME Med 7 2022;7:13 | https://dx.doi.org/10.21037/amj-21-34

© AME Medical Journal. All rights reserved.



Page 7 of 12

AME Medical Journal, 2022

(panurzu0d) 7 d1qey,

J91u89 9|buIS

AN pazipsepuess oN

ed
Adesay . ueder
6ung oeioy |
(0°52) JueANn[peOoSU PaAIedal sseropED
(L'01) 62/8 2N v/€ plouored (%2v1) siuoned || JoRso|
%867 %505 (291-+"0) (6'€2) L2/11 (spiouioreo 7 eAlyesedwod ‘(Leoe) (21)
gS Jevk-g 1eoh-g '8¢  (91)GZ/2L 1IN DINLI/OTISYI  ‘ewoulose) ‘Sewiouiosed |/) sjuened G/ oAljoadsoney e Je llewey
Ja1ua0 9|buIs
%1.'88
Ul pansiyoe SeM UOI108sal
919|dwoo 21doosoIoBN
Adesay
(0°08) JueANn[peOSU PaAISdaI
01/€ ‘ploulored (%¢82) syuened G|
Auewusy) ‘6ing
. . (coe) ev/el (prourores gL oeloy] uuy
%6/ Jedh-g (+'6) £5/5 2N ‘BWOUIDJED ‘SEWIOUIDIED PUE ‘6102) (91)
'HS I[B49A0 4N YN (8°02) €5/LLIN  DINLI/OISYI  /ewowAdyl sewowAuyy gp) siualied €6  aAoadsolley e 18 nonayy
(suonnysul ¢) Jejusoniniy
%¢ 68 Ul pansiyoe
(591) 16/S1 2N sem uonoasal aejdwon
jJuesaid si JUBWIBA|OAUI %L.L'SY (O°LL) 16/9L:IN (9°19) 16/L¥
apou ydwid| ji ayes-H44 %/°89 ‘plouioed ‘ploujosed :ploulosed
Ul 9ouaJeyIp Jueolubis JJeak-0  /ewournie) /eulouose) /ewouldsen) uoloassip-gN pJepuels oN
uolosssIp
apou ydwaA| pJepuels (spiouioseo
Buioiojus Aq epew aq pue SewouloJed |
JOU p|NOD SBWO0JIN0 (0'2) 262/9 2N ‘sewowAu} /62 Bal0y|
[eo1b6ojoouo wisl-buo) %G 18 %628 v°2) ) :Buiyorew a109s Aysuadoud ‘{joouQ oeioy |
10 uswanoidwi Ueak-G  rewowAy v'e) L62/L kN (2°9) 262/02 Joue) N1 IusmIBpuUN Oy  aAnesedwod £ 4(8102) (S1)
UO SUOISN|OUOY)  YS |[B4on0 Jeah-Q) (WA BWOWAYL  DINLI/OISVI ‘BWOWAY ] woym sjuaned /gG|  aAidadsosay /e 1o buemH
(%) ores (ebue Joyduosep (Syueed 9) Anunoo
S8W0921N0 ‘syjuouu) (syuanred alel
synsaJ Aoy 9ouaLINdal N uoneoyissed dnoub juaned adAy Apnig pue jeuinol
[eninng dn-moj|o} o) obeis Nd JUSWISAJOAUI . .
woJy 9814 pasn ‘reak Yoyiny
UBIPSIN [BPON

(panuizu0) 7 9[qe],

AME Med 7 2022;7:13 | https://dx.doi.org/10.21037/amj-21-34

© AME Medical Journal. All rights reserved.



Page 8 of 12
o
mfg
2
© < C
o 2c
5 €3
c 0T
o= T
9 ¢ =
» =z oY
= C'EEF
> g = £ 4
[0} O O 4=
8 |£8%g
€78 o
> Cu)m
@ D2 g8
X W O 0w
[2]
T £
o)
c 8
S5 o
» o pz4
c 8
053
EES
® 3 o
o o2 o
reg =z
< < =
© ;™
. < P ING
S 4 - _ S
[ = .. O o .. ©
=220 >09 5 24
T o o(T > e 3N
=9 c|30¢%° S O«
SSES|H S5 O oo
S}
S o
O — o
L o
= 5 o ®
n O -
Z® -
o Qo Zz Z
z
5 o
=5 =
Sg |&
=z (&)
T a6 bt
w%m %)
n 8 o
D50 O <
: 2
@ e | ~
€ o (<2
52 §|S
T oo 2|2
0> S oD
thﬂo\\
ESS |
Q.(g"
>0 2
oz €
o <]
o2 5 <9
259 Xz
c oS @0 S
= 35 N £ o ©
o THEo05Ee =8
g 22§ T o
o 2] 8 o n 2
= = 0T += C
o)) C‘“CE C_c
QO E S O 0 >
€ 2552 =98ga
S © 2 C 2
= Q.E_CQ D-Q)B
© o2tE2 ol
o o> s 2 < -~ 2=
o
=
° =
o
3 @
2 Q
> 8
g g
3 175 o«
3 ©
= N )
S § o g
S| 36 =
~ s=2 |2 25
= 2 cE EZT o
2| 553 |838§
= < 9 o O 3O

© AME Medical Journal. All rights reserved.

Single center

NR, not reported; SR, survival rate; LND, lymph node dissection; LN—, no lymph node involvement; LN+, lymph node involvement present; DFS, disease-free survival; FFR,

Free from recurrence; SEER, Surveillance Epidemiology and End Results; m, months; NETT, neuroendocrine thymic tumor; IASLC, International Association for the Study
of Lung Cancer; ITMIG, International Thymic Malignancies Interest Group; cm, centimeter; LNR, lymph node retrieval; ChART, Chinese Alliance for Research in Thymomas;

OS, overall survival.
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N stage (2,11,17) albeit statistical significance was only
reached in one study by Kondo ez a/. (2).

When comparing thymic carcinomas and NETT in a
propensity-matched analysis, Zhao and associates did not
find a significant difference in overall survival and disease-
free survival (12).

Discussion

Historically, several reasons have been responsible for the
lack of sufficient data to analyze long-term oncological
outcomes for thymic malignancies. First of all, the
difficulty to obtain sufficient numbers of patients to
examine, despite long study periods, is due to the rarity of
thymic malignancies and their relatively long recurrence
free periods. Moreover, thymomas, thymic carcinomas
and thymic neuroendocrine tumors each have their own
biological and clinical characteristics and cannot be equated.
Even within thymomas, histopathologic subtypes (A/AB/B1
vs. B2/B3) possibly warrant a different approach in clinical
management (19,20). As Weksler er a/. addressed in their
study, type B3 thymomas can be misdiagnosed as a thymic
carcinoma (10). Study interpretation therefore relies on
accurate pathological evaluation. In our review four studies
identified histotypes B2 and B3 of thymomas as a risk factor
for lymph node metastasis, based on the notion that B-type
thymomas act more aggressively (11,13-15).

As of yet no standardized treatment nor surveillance
protocols exist. In the past, there was limited possibility to
include lymph node involvement in multivariate analysis for
prognosis as most institutions did not routinely assess lymph
nodes during resection. Strategies in lymphadenectomy
have changed during the last decades. Systematic lymph
node sampling had not been standard practice with the
exception of Japanese surgeons who are since long familiar
with routine lymphadenectomy during resection, also for
lung cancer. They used nodal stage classification systems
such as those proposed by Yamakawa and colleagues
(6,21,22). Historically, N1-descriptor entailed metastasis
to anterior mediastinal lymph nodes (perithymic) and
metastasis to the remaining intrathoracic lymph nodes as
N2 (5,22). In the proposed lymph node map by ITMIG/
TIASLC, the N1-decriptor redefines anterior mediastinal
lymph nodes by including prevascular, paraaortic and
supradiaphragmatic nodes and incorporate anterior cervical
nodes as well. The N2-descriptor is defined by metastasis to
middle mediastinal and deep cervical lymph nodes (the “deep
region”) including paratracheal, subaortic, subcarinal and
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hilar lymph nodes. Additionally, a N3 stage is not described
in the lymph node classification of ITMIG/IASLC and
metastasis to nodes that are not defined by N1 or N2 are
classified as M1 (5). NO remains unchanged and denotes
absence of lymph node metastasis.

ITMIG recommends routine removal of the anterior
mediastinal and cervical lymph nodes (N1) in all thymic
tumors. This correlates with an extended thymectomy.
In contrast, only perithymic lymph nodes are usually
removed during en-bloc thymectomy. Systematic sampling
of other intrathoracic sites (depending on tumor location:
paratracheal, aortopulmonary window and subcarinal) is
strongly encouraged in case of thymomas with adjacent
organ involvement (stage III-IV) whereas systematic
lymphadenectomy (N1+N2) is strongly recommended
in all thymic carcinomas and NETT due to the high
rate of lymphatic spread (5). Obviously, any suspicious
node either noticed preoperatively on imaging studies
or during intraoperative evaluation, should be retrieved
for examination by the pathologist. A global survey
conducted in 2018 by Ruffini revealed that the majority of
participants (72%) were aware of the existence of a lymph
node map dedicated for thymic malignancies, but only half
of the participants were actually implementing it in their
daily practice (23). It seems that hesitation to adopt new
proposals and recommendations exists among the members
of the scientific community and will take time for these
practices to be universally accepted.

Whether patients with lymph node metastasis have
worse outcomes than those without nodal involvement
remains controversial. Establishing the presence of positive
lymph nodes as an adverse prognostic factor suggests that
lymph node retrieval should be recommended as it holds
weight in staging and prognosis of thymic malignancies.
Most studies have shown their prognostic value (2,24-28),
although others (29) did not show a significant difference in
survival. Especially in low-grade tumors such as thymoma
with histotype A/AB/B1, lymphatic involvement is a rare
occurrence (11,13). This review confirms the notion that
rates of lymph node involvement are higher in thymic
carcinomas and NETT compared to thymoma. Research on
NETT as a single entity and its nodal involvement is scarce.
Due to its rarity, majority of the reviewed studies conjoined
data on thymic carcinoma and NETT. The study by Zhao
et al. published the largest series of NETT and its incidence
of nodal metastasis did not significantly differ from thymic
carcinoma (12). Nevertheless, both are associated with an ill
prognosis and are considered high risk for N disease as they
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are typically diagnosed at a more advanced stage.

In many TNM staging systems for other cancers, a
minimum number of harvested lymph nodes is well defined.
In thymic malignancies a minimal number of retrieved lymph
nodes has yet to be determined. So far, very few studies have
published recommendations regarding a minimal number
of lymph nodes needed to be harvested. Park ez 4l. advocate
extensive lymph node dissection with a minimal of ten
lymph nodes to accurately predict prognosis (9). It seems
evident that performing systematic nodal retrieval leads to
an increase in lymph node involvement rates, thus more
extensive lymph node resection might be beneficial. Weksler
and associates noticed a nodal upstaging in 84% of patients
with thymic carcinomas and NETT if consistent lymph
node sampling was performed (10). Hwang and associates
extended this notion to all thymic malignancies by showing
a higher nodal involvement rate with extensive lymph node
dissection in their retrospective cohort studies of 2015 and
2018 (11,15). In the latter a significant upstaging of their
patients was reported. Furthermore, Fang and associates
compared a prospective cohort to a retrospective cohort with
patients selected from the ChART database and reported N2
dissection as an independent predictor for detecting nodal
involvement (14).

Studies focusing on thymic malignancies tend to favor
survival as an endpoint rather than recurrence. However,
many patients do not die because of tumor-related causes
making recurrence the preferred long-term outcome
measure.

In a recently published study, Clermidy and associates
looked at the short-term outcomes and reported a higher
rate of postoperative complications when performing
a more rigorous lymph node dissection on thymomas,
although it did not reach statistical difference (18). A
higher rate of nerve injuries (recurrent laryngeal nerve)
was reported in their study group. The authors remained
critical of provoking possible harm by performing more
invasive lymph node harvesting, especially in low-risk
tumors such as thymomas where lymph node metastasis
remains rare. The same study reported a low incidence
of lymph node metastasis and all were located in a N2-
location. Skip metastasis are predominantly associated with
thymic carcinoma (2,27). This was first reported by Kondo
and colleagues using the nodal map of Yamakawa and no
study has been published to indicate otherwise (2,22).
It may be possible that the rate of skip metastasis is still
underestimated.

Reports on the location of positive lymph nodes are

AME Med 7 2022;7:13 | https://dx.doi.org/10.21037/amj-21-34



Page 10 of 12

scarce; so, its relevance has yet to be evaluated. Hwang
et al. emphasized node retrieval of the paratracheal site
during sampling (11). In various other studies this N2-site
has been predominantly positive when harvested (9,14,17).
N2-dissection hasn’t been standard practice for a sufficient
period of time to draw any firm conclusions.

We encountered various limitations in our review.
The majority of the included studies were retrospective,
noncomparative cohort studies, three were comparative
with propensity-matched analysis and only one featured
study was prospective. Selection bias is inherently associated
with retrospective studies. In addition, heterogeneity among
the included study population was observed due to different
inclusion or exclusion criteria in the studies. Variables
such as resection status, extent of lymph node harvesting,
presence of extrathoracic metastasis and additional (neo-)
adjuvant therapy all exert a prognostic influence in need
for further investigation. Lastly, five studies retrospectively
selected their patients from the same database (9,11-13,15).
This makes it likely that there was overlap of patients
among these studies. As thymic malignancies are rare,
setting up large-scale prospective trials continues to be
challenging and requires international cooperation as
initiated by ITMIG and IASLC.

Conclusions

The studies analyzed for this review do not allow us to
draw definite conclusions and our review validates the
findings on which the N descriptor of the current 8" TNM
stage classification was based. We found no arguments to
justify a revision of the N descriptor in the upcoming 9"
edition of the TNM stage classification of thymic epithelial
tumors due in 2024. We acknowledge that there are still
many unanswered questions and unsettled issues to be
unraveled on thymic nodal involvement. Pattern of nodal
metastasis and dissimilarity in location, number of involved
nodes or stations and histopathologic extent of invasion
are to be further investigated before definite conclusions
can be made regarding its prognostic influence. Until more
mature data is available, diligence on standardized node
retrieval as described by the recommendations of IASLC/
I'TMIG is necessary. This includes N1 as well as N2 lymph
nodes. The International Thymic Malignancy Interest
Group (www.itmig.org) has laid out an online prospective
database for thymic malignancies. We encourage all
institutions to participate and aid in the collection of
uniform data suitable for meaningful comparative analysis

© AME Medical Journal. All rights reserved.

AME Medical Journal, 2022

in order to provide a solid basis for the preparation of the
10" TNM classification for which a specific subcommittee
has been created.
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Appendix 1

((((((thymic epithelial tum*[Text Word]) OR (thymoma[Text Word])) OR (Thymus neoplasm*[Text Word])) OR (thymic
carcinoma|Text Word])) OR (thymic malignan*[Text Word])) AND ((((staging[Text Word]) OR (lymph node*[Text Word]))

OR (nodal metastas*[Text Word])) OR (lymphatic metastas*[Text Word]))) AND (((surgical*[Text Word]) OR (survival[Text
Word])) OR (prognosis[Text Word]))
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