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A e | 5.615]5913] 5,775] 6,311] 6,184] 6,110] 6,260] 5,906] 6,172] 6,001] 6,096 6,055| 6,032
sk | 1,572] 1,599] 1,632] 1,635] 1,644] 1568] 1,512] 1,479 1,617| 1,634| 1,570( 1,530] 1,582
7,000
6,000
5,000
4,000 BA B
3,000
o4 &
2,000
1,000 7
N
43 SR 6R 7R 8FH 9RA 10R MR 128 1R 2R 3R
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4. FHERBH(R)

4H | 5H|6H | 7TH |8H |9A |10A|11H|12A|1H |2H | 3H |FH¥FHE

AR S| 15.5| 14.8] 14.3| 13.1] 12.8| 12.7| 13.6| 14.2| 14.0| 14.4| 13.9| 14.3 13.9

16.0

15.0 1

140
13.0 1
120

11.0 -

483 S5AH 6 7R 8RA 9KA 10R 1R 12R 1A 2R 3R

5. ARFIAE (%)

4R |S5H |6R | 7TH [8A |9A |10A [11H (12| 1H | 2H | 3H [fFRHE¥FH

JWIRFIAZ | 59.1| 57.0| 63.6] 52.9| 55.2| 59.1| 65.4| 65.2| 61.7| 75.4| 73.4| 58.3 59.1

80.0

70.0

60.0

500

40.0 -

4H 5R 6R 7R 8R 98 10R 1A 12BR 1A 2R 3R

6. #AIT - BB (%)

4R | 5H |6A | 7TH | 8A |9A |1I0A |11A 12| 1H | 24 | 33 |[FHE¥FE

A | 95.4| 91.7] 109.8| 111.3] 105.4| 120.0| 107.3| 112.0| 80.6| 89.8| 86.5| 85.8 99.9
WA | 42,5 40.5| 40.4| 38.2| 43.4| 45.9| 41.3| 43.5| 42.7| 41.8| 43.6| 424 42.2

120.0

100.0
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7. FETEHEH(N)

4H |5H |6H | 7TH | 8H |9 |10 |11 A (12A|1H | 2H | 3A |£HE&E

T 42 29 38 43 49 39 44 44 50 53 34 33 498
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1. FREME SR ()

4H |5A|6A |7TH |8A |9H |10A|11A|12A | 1H |2H | 38 [ER&G
& B FE We| 55| 63| 67| 76| 67| 67| 77| 81| 75| 73| 61| 69 831
a@g.&]}@% 8| 12 7 8 5[ 10 11] 11 7 8 9| 11 107
?Egggﬂgﬁf 0 0 0 0 0 0 0 0 0 0 0 0 0
ﬁfﬁ@ﬁﬁ 0 0 0 1 0 0 0 0 0 1 0 0 2
#OME RR R 15| 15| 12| 17| 15| 13| 11 8| 26/ 11| 21| 33 197
R Tay 0 0 0 0 0 0 0 0 0 0 0 0 0
gﬂf }Ez E%) 6 4] 4l 11 4 6 9 71 12| 12 7 7 89
(FTE ’EZ m) 0 0 1 0 0 0 1 0 0 0 1 0 3
(E}f Zﬁ m) 17| 44| 48| 55| 58| 46| 58| 41| 37| 57| 54| 52 567
B AT Ok Be| 25| 31| 14| 28| 25| 29| 24| 18| 27| 36| 29| 23 309
B H R 0 1 5 9 8 3 2 0 2 0 2 4 36
#r RO W 0 0 0 0 0 0 0 0 0 0 0 0 0
5 126| 170 158| 205| 182| 174| 193| 166| 186 198| 184| 199 2,141
2. BBIFMEMER (4
sl [sAeA|7A8A oA J0A[LA12A] 1A |24 |31 [FRAF
4t B 61| 77| 85| 91| 66| 90| 85| 86| 84| 68 59| 79 931
# % 4h B 59| 62| 53| 61| 68| 58| 75| 71| 85| 83| 46| 69 790
Pk N RH 14| 12| 11 17| 16| 13| 12| 12| 12| 13| 18| 10 160
iz} BH 23] 59| 59| 69| 74| 67| 76| 52| 49| 66| 68 71 733
B 5 i 1 2 1 0 1 1 0 0 2 1 1 2 12
woRR 8% RH 23| 34| 36| 51| 37| 32| 48] 51| 50| 58 49| 50 519
W e s R 150 21| 11| 16| 15| 22| 12| 16| 15| 10| 17 179
EoOF BH 13] 12 7| 11| 10 8| 12 5 11 9 8 7 113
1L 2% N R 0 36| 49| 47| 47| 43| 44| 40| 57 366
O W% 2% N R 0 0 0 0 0 0 0 0 0 0 0 0
TEER R 12 8| 16| 18| 16| 11| 16| 12| 13| 12| 14 5 153
wma N R 14 4 1 5 7 4 1 2 11 4 5 3 61
R 0 1 0 0 1 0 0 0 0 1
oo A 0 0 0 0 0 0 0 0 0 0 0
2 Al o o of 1l 1l of of of 1| of o o 3
i 0 0 0 0 0 0 0 0 0 0 0
Wi PR 99 N B 0 0 0 0 0 0 0 0 0 0 0
A Bl & & 236| 291 282| 341| 347| 356| 384| 354| 377| 368| 325| 363| 4024
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3. BMuLAEF MR ()

AR |5H|6H |7THA|8HA |9H |[1I0R|11H|12A|1H |2H |3 A |FH&E
W g - | ABE| 6| 10| 5| 14] 4| 4] 10/ 8] 5 9 2| 12 89
BT AL | gk | 32| 36| 28| 41| 35| 38| 43| 30| 35| 24| 33| 25 400
wimpm - | AbE| 43| 39| 34| 35| 46| 39| 46| 43| 58| 47| 25| 33| 488
PR - RER s | 17| 12| 11| 15| 13| 10 18] 24| 27| 18] 22| 19
wow = | Abt| 10| 14| 4] 7| 6| 11| 4 8 8 6 9 5 92
S ® sk| ol of o o o 1 1l 1| ol o 2 5
. Akz| 200 48] 50| 58] 60| 50| 65| 44| 41| 58] 54] 60| 608
H4k 5/ 10 9| 11| 16| 17| 11 8 8 9| 15| 11 130
— Akz| ol 1] 1 1l ol 1] o o of 1] 1| o
Hhk 0 2 1 0 1 0 0 1 1 0 1 8
@i - npe | ABE 1 o 2| 1| 1| ol 1| ol of 1| o o
S skl o o 2/ of o 1| 1| of o o 2 1 7
" N 1| 3] 5| 3] e 10| 4 3| 7| 2| 4| 4 52
sk ol o o 1] o] 2| of of of o o o 3
Abz| 15| 19| 22| 25| 27| 25| 25| 25| =24 27| 23| 10| 267
O IRE
s | o o o 1| of o o of 1] 3 1 o 6
P Abz| 46| 57| 53] 62| 90| 99| 102| 101| 95| 89| 80| 118 992
s | ol o 2/ 1l 1] 3] 3 1|l 4 o o o 15
S ABz| 100 10| 14| 23| 11| 12| 15| 21| 16| 14| 15| 27| 188
sk | 11| 11| 14| 17| 12| 12| 17| 17| 18] 23| 16| 13| 181
v o Abz| 11l 11] 10| 14| 9| 10| 15| 11| 15] 11| 20] 12| 149
Hhk 2 1 0 3 3 2 1 2 3 3 1 2 23
4. BEFIEEIEEHH ()
48 |5A|6H | 7H |8A |9 |10A|11A|12A|1A |2H |38 |& &
A Bz | 244] 262 270 324| 249 242| 312| 290| 276| 266 250 276| 3,261
5. kB EERIFRIBEG ()
48 |5A|6H | 7H |8A |9 |10A|11A|12A|1HA |2H |38 |& &
sk sk | 203 218 210| 244| 285 215 219| 182| 309| 272| 223| 244| 2,824
6. FEREHH(H)
48 |5A|6A | 7TH |8A |9A |(10A|11A|12A (1A |2H |3 | & &
N 61| 66| 67| 60| 48] 51| 59| 62| 52| 52| 48] 65 691
VIS 26| 26| 24| 25| 18| 34| 32| 43| 35 30| 34| 26 353
% 13 5| 13 4 5/ 6 9 8 8 2 6 s 87
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7. REHRa RS ()

4R | S5H [6H [TH [8H [9A |IOA|1TA|12A|1H |2H |3H | & &
Nl 56| 78| 31| 24| 20| 28| 33 52| 28 60| 107| 90 607
RS 105 132 133| 219 167| 145 163| 122| 103| 69| 187| 165 1,710

8. UNEYT—LavEREEH

2= 0N

AR |5A | 6H |7H |8A |9H |[I0A|11H|12A|1H |2A |3A | & =&
A BE |2,614|2,523(2,472(2,417|2,474|2,336| 2,858 2,792|2,579| 2,565| 2,364 2,410| 30,404
w3k 103| 125 92| 100 82| 103 97 76 69 59 61 86 1,053

@OfF3EE (N

4R | S5H (6 [7TH [8H |9A |IOA|TTH|12A|1H |2H |3H | & &
A Bt [1,060]1,022] 1,005 957 941| 899(1,192|1,098|1,049|1,041| 887|1,069| 12,220
sk 204| 183| 158| 177| 123| 111| 131| 153| 163| 169| 213| 219| 2,004

B3 ON.

4H|5H |6A | 7TH |8A |9A |IOA|11A(12A|1H |2H |3H | & &
A B 448| 458| 467| 460 412| 346| 521| 441| 459| 498| 462 579| 5,551
VAP S 0 0 0 0 0 0 0 0 0 0 0 0 0

9. ATMRFHEAEZEHR(N)
4R S5H 6 [7TH | 8H |9H |TOA|1TA|[12A [ 1H [2H |3H
& fE 7| 12 3 4 9 2 3 5 5 11| 11 8 80

oy
i
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1. RRRERME

O (1)
4H |5H |6H |TH |8H [9H [10H|[11H[12H|1H |2H [3H |#HA:
A B 907]1,058|1,026|1,081| 1,023| 909|1,053] 993| 951| 946| 855| 758| 11,560
4% k] 2,104] 2,158] 2,102 2,182] 2,122 2,075] 2,337] 2,098] 2,233 2,002] 1,835] 2,053| 25,301
@A (FF)
4H |5H | 6H [7H [8H [9A [10A|11A[12A [ 1H [ 2H | 3H |FHAd
A Be ]26,128)|27,672|26,943)26,872|29,894|26,404|29,850| 28,856|27,190|30,881|27,038| 26,905 334,633
Hb Sk 140,816/ 42,500] 42,102 46,088 44,855] 42,892| 47,917| 43,699] 44,285| 42,839] 40,489] 45,152| 523,634
@i (1)
4H |5H |6H | 7TH [8A |9H |W0H|ILAH|I12A|1H [2H |3H |*®MHa:
A Be |4,437|4,607|4,577|4,861|5,218|4,848|5,218| 5,160 4,852|5,190| 4,623 | 4,577| 58,168
4 k| 7,015]| 7,435] 7,186| 7,834| 7,773| 7,300| 8,165| 7,415| 7,634| 7,311 6,875| 7,735| 89,678
@iMiE B ()
4H |5H |6H | 7TH [8A |9H |W0H|ILAH|I12A|1H [2H |3H |*®Ha:
A B ]2,760]2,850| 2,502] 2,550 2,895 2,605| 2,909 2,810| 3,034 3,379 2,590| 2,784| 33,668
S Kk 3,301) 3,716 3,793 3,759] 3,822| 3,615| 4,346| 4,011] 4,159] 4,128 3,771| 4,001| 46,422
GfERE (1)
4H |5H | 6H [7H [8H |9A [10A|11A[12A | 1H | 2H | 3H |FHad
A B 576 580| 568 499| 699| 648| 692 570| 761| 808| 600| 745 7,746
P S 199| 253| 244| 292| 308 261] 332| 282] 311| 328| 305/ 368 3,483
@B (1)
4H |5A [ 6A [7H [8H [9A |[10A|11A[12A | 1H | 2H | 3H |FHad
A Be | 517| 562| 508| 493| 513| 513| 567| 508| 507| 578| 513| 499| 6,278
S >k | 1,005 1,034] 954 968| 881| 893|1,032] 974| 972 939| 893] 957| 11,502
DR ()
4H |5H |6H | 7TH [8A |9H |W0H|ILA|I12A|1H [2H |3H | A&
A B 1 2 1 0 1 2 1 0 2 0 1 1 12
VA S 16 17 13 18 20 19 21 17 17 14 12 12 196
@EELmE (IF)
4H |5H | 6H [7H [8H |[9A [10A|11A[12A | 1H | 2H | 3H |FHAd
A Bt 333] 329| 338| 326 0| 328| 378| 374| 371| 320| 347| 351| 3,795
P S 789 810] 791] 801 0] 766] 921| 839| 832] 688] 690| 780| 8,707
Ozt (1F)
4H |5A | 6H [7H [8H |[9A |[10A|11A[12A | 1H | 2H | 3H |FHad
A Bt 25| 20| 25 15| 25| 26| 40| 25| 23| 21 16| 27 288
K 63 72 61 67 63 63 95 79 69 75 85 76 868
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AOfNBERRE ()

4H |5H |6H | 7TH [8A |9H |W0H|ILAH|I12A|1H [2H |3H |*®Ha:
A B 169\ 192| 161| 192| 248| 313| 332 249| 289| 264| 253| 308| 2,970
AN 151 147| 108] 204] 192] 190] 180 161 157| 167| 150 158 1,965
OB R (1)
4H |5H | 6H [7H [8H [9A [10A|11A[12A | 1H | 2H | 3H |FHAd
A B 14, 14| 17 13| 38| 44| 53| 45| 50| 44| 38| 54 424
P S 20 27 15 29 33 31 39 35 25 28 30 34 351
@FFEITEE (1)
4H |5H|[6H [7H [8H |9A [10A|11A[12A | 1H | 2H | 3H |FHad
A Bt 0 0 1 0 0 0 0 0 0 0 0 0 1
P S 0 0 0 0 0 0 0 0 0 0 0 0 0
(BIIECE YN Y EFSAITAT tIIE TR
4H |5H|[6H [7H [8H |9A [10A|11A[12A | 1H | 2H | 3H |FHAd
Ir-RBC 124 152 96| 116| 210 142 200| 184| 124 126| 122| 166| 1,762
FFP-LR 2 0 0 2 12 4 16 0 0 0 6| 12 54
Ir-PC 40/ 65| 70 70| 80| 50{ 90{ 50| 80| 120 20| 30 765
syl 0 0 0 0 2 2 4 2 0 0 2 0 12
2. MEHRBHR SRR
@CT (1)
4H |5H|[6H [7H [8H |[9A [10A|11A[12A | 1H | 2H | 3H |FHAd
A Bt 243| 255| 249| 190 217| 236| 280 239| 242| 280| 218| 189| 2,838
P S 982] 990] 991|1,018| 1,120 1,002 1,180| 1,067| 1,100| 1,075] 952]| 1,066| 12,544
@MRI ()
4H |5A|[6A [7H [8H [9A |[10A|11A[12A | 1H | 2H | 3H |FHad
A Bt 140| 154| 119| 115| 113| 124| 144| 94| 124| 124 95| 146| 1,492
P S 480| 477| 531| 551| 493| 455| 561| 543| 443| 470 474] 455 5,933
@rvFr7n (th)
4H |5H |6H | 7H [8A |9H |W0H|ILA|I12A|1H [2H |3H | A&
A B 1 4 3 3 4 6 6 1 5 3 2 0 38
AN 22 23 20 22 17 11 17 15 18 14 13 20 212
@z v 7 2% (IF)
4H |5H | 6H [7H [8H |9A [10A|11A[12A | 1H | 2H | 3H |FHAd
A B 921| 880| 970 814| 882| 924|1,117| 949|1,015/1,025| 907| 832| 11,236
S k2,515 2,635] 2,744| 2,881] 2,593] 2,546| 2,873] 2,679] 2,737| 2,750 2,179| 2,353| 31,485
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and malignant steroid cell tumor: insights
into pathogenesis and steroidogenesis
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" Abstract

Background Fibromas are common ovarian stromal tumors, while steroid cell tumors (SCTs) are rare, accounting
for<0.1% of ovarian neoplasms. Approximately, one-third of SCTs exhibit malignant behavior, but predicting malig-

nancy remains challenging.

Case presentation A 73-year-old woman presented with nonspecific pelvic pain, and imaging revealed multiple
pelvic masses. She underwent a simple hysterectomy and bilateral adnexectomy. Pathological examination revealed
a unique colocalization of a fibroma and a SCT in the right ovary. One year later, the SCT recurred with lymph node
metastasis. Morphological analysis and whole exome sequencing suggested a shared origin for the fibroma and SCT
components. Notably, two missense mutations in MUC4 were identified in the SCT, with Immunohistochemistry
confirming MUC4 overexpression. Steroidogenesis patterns in the SCT resembled those of adrenocortical carcinama,
indicating disorganized steroidogenesis and potentially explaining the absence of clinical endocrine abnormalities.
Conclusion This case underscores the rarity and complexity of concomitant ovarian fibroma and malignant SCT.

The identification of MUC4 mutations and disorganized steroidogenesis may provide insights into the pathogenesis
of malignant SCTs. Further research is needed to understand the mechanisms and clinical implications of malignant

SCT.

Keywords Ovary, Sex cord-stromal tumor, Steroidogenesis, Pathology, Immunohistochemistry, Whole exome

sequencing

Background

Fibromas are the most common ovarian stromal tumors,
accounting for 4% of all ovarian neoplasms. Steroid cell
tumors (SCTs) are rare ovarian sex cord-stromal tumors,
accounting for<0.1% of all ovarian neoplasms, which
comprise tumor cells with steroid-secreting morphology
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involving the ovarian parenchyma. Approximately, 50% of
the patients with SCTs clinically present with androgenic
symptoms, and 10% present with estrogenic symptoms;
in rare cases, Cushing’s syndrome has been clinically
reported. SCTs exhibit malignant behavior in approxi-
mately one-third of cases [1]. Pathological features such
as a size>7 cm, significant mitotic activity, necrosis,
hemorrhage, and pronounced nuclear atypia have been
reported to be associated with the malignant behavior of
SCTs [2]. However, a recent report indicated that tumor
necrosis, hemorrhage, and larger tumor size were signifi-
cantly associated with International Federation of Gyne-
cology and Obstetrics (FIGO) stage>IB, reinforcing
the conclusion that these features are not independent
predictors of recurrence [3]. It is still difficult to predict

@ The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit 1o the
original authorls) and the source, provide a link to the Creative Commons licence, and Indicate if changes were made. The Images or

ather third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. f material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit httpy//creativecommaonsorgicenses/by/4.0/.
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malignant behavior based on pathological features, as the
mechanisms by which SCTs acquire malignant charac-
teristics remain unclear. Fibroma and SC'Ts are sex cord-
stromal tumors, but there has been only one case report
of an ovarian tumor comprising a fibroma and SCT, not
otherwise specified (NOS) previously [4]. Here, we report
the first case of an ovarian tumor comprising fibromas
and a SCT, which was revealed to be malignant following
metastasis 1 year after surgery.

Case presentation

A 73-year-old woman (gravida 2, para 2) presented
with nonspecific pelvic pain. Ultrasonography revealed
multiple pelvic masses, and she was referred to Tow-
ada City Central Hospital for further evaluation. Pelvic
T2-weighted magnetic resonance imaging (MRI) demon-
strated two extrauterine tumors adjacent to the anterior
aspect of the uterine fundus: one with low signal inten-
sity measuring 14 c¢m in diameter and another with high
signal intensity measuring 9 cm in diameter (Fig. 1a). The
low signal intensity tumor was suspected to be a fibroma,
fibrothecoma, or benign Brenner tumor. In contrast, the
high signal intensity tumor was clinically considered
malignant due to its increased size compared to findings
from contrast-enhanced CT performed 1 year earlier
during a pacemaker evaluation for atrioventricular block
treatment. A simple hysterectomy and bilateral adnex-
ectomy were subsequently performed for treatment and
diagnosis.

Macroscopically, the right ovarian mass comprised
two different components: one with a white cut surface
and stiff appearance, measuring 13 cm in diameter, and
the other with a yellow cut surface and soft, measuring
9.5 ¢cm in diameter, associated with intra-tumoral necro-
sis and hemorrhage (Fig. 1b). The two tumors were well
circumscribed. A compressed nonneoplastic right ovary
is detected on the surface of the white tumor. Addition-
ally, multiple myomas were detected in the uterine body.
No abnormalities were observed in the left adnexa.

Histologically, the white tumor comprised intersect-
ing fascicles of spindle cells with bland spindle-to-ovoid
nuclei and scant eosinophilic cytoplasm within a variably
collagenous stroma and was subsequently diagnosed as
a fibroma (Fig. 1c). The yellow tumor comprised diffuse
proliferation of granular eosinophilic polygonal cells. The
tumor cells showed significant nuclear atypia with large
or multinucleated nuclei of irregular sizes and shapes
(Fig. 1d). Some tumor cells with less atypia, small polyg-
onal cells, and small round nuclei were predominantly
observed in the peripheral area of the tumor (Fig. le).
Mitotic activity was high (5 mitoses/10 high-power
fields), with coagulative necrosis of tumor cells and intra-
tumoral hemorrhage. No Reinke crystals were detected
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in the tumor cells. The tumor cells were immunoposi-
tive for inhibin alpha, calretinin, melan-A, and SF-1 and
negative for pan-cytokeratin (AE1/AE3) and FOXL2
(Table 1). The tumor was diagnosed as a SCT-NOS based
on morphology and immunohistochemistry results. The
right ovarian mass comprised ovarian fibroma and SCT
components. SCT cells with less atypia were observed,
intermingling with fibroma cells in the boundary area
between the two tumor components (Fig. 1f).

SCTs have all the factors that predict malignant behav-
ior, including size>7 cm, significant mitotic activity,
necrosis, hemorrhage, and significant nuclear atypia [2].
Therefore, the patient received six cycles of paclitaxel-
carboplatin postoperatively; however, the SCT recurred
with para-aortic lymph node metastasis 1 year postop-
eratively. The recurrent tumor was surgically resected
and found to comprise monotonous steroid cells with
less nuclear atypia (Fig. 1g). No additional chemotherapy
was administered because of recurrence. No other recur-
rent lesions were detected on the follow-up CT 3 months
after the second surgery.

The patient did not present with any clinical endo-
crine manifestations, and the endometrium was atrophic;
therefore, serum hormone levels were not examined. We
immunostained 15 steroidogenic enzymes (StAR, SCC,
3BHSD, CYP11B1, CYP11B2, cl17, ¢21, 5al, 5a2, aro-
matase, 17pHSD1, 17pHSD2, EST, SDS, and DHEA-ST)
to further explore the types of steroid hormones pro-
duced in ovarian tumors. Steroidogenic enzymes besides
CYP11B2, 17BHSD2, 5a2, and STS were expressed, but
their immunoreactivity status was markedly heteroge-
neous, especially in steroid tumor cells with significant
nuclear atypia (Fig. 2, Table 1). Fibroma cells showed
weak and heterogeneous immunopositivity for ster-
oidogenic enzymes, including 3pHSD, c¢17, 17BHSD1,
17BHSD2, aromatase, 5al, and STS. SCT cells with less
atypia exhibited immunostaining patterns similar to
those of SCT cells with significant nuclear atypia, dem-
onstrating immunopositivity for StAR, SCC, ¢17, and
DHEA-ST, while being negative for CYP11B2 and 5a2.
The immunoreactivity of 17BHSD2 and 5al in SCT cells
with less atypia resembled that of fibroma cells, show-
ing partial positivity for 17pHSD2 and weak positivity
for 5al. SCT cells at the metastatic site demonstrated
intra-tumoral heterogeneity of steroidogenic enzymes,
as observed in primary tumors (Table 1). The SCT cells
were immunohistochemically positive for glucocorticoid
receptor (GR) and progesterone receptor (PgR), and the
fibroma component was positive for GR, PgR, and andro-
gen receptor (AR).

Whole exome sequencing (WES) of these two tumor
components, fibroma and SCTs, using FFPE specimens
was performed to examine whether they were composite
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Fig. 1 Radiological and pathological images of ovarian tumors, a Sagittal T2-weighted pelvic magnetic resonance imaging (MRI). The upper

turmor with low signal intensity, middle tumar with high signal intensity, and right bottom tumaor in the uterus is a fibroma, steroid cell tumor

(SCT), and leiomyoma, respectively. b Macroscopically, the two tumors coexist. The fibroma is a white firm mass, and the SCT is a yellow tumor

with bleeding and necrosis. Bar=5 cm. A high-power view of (c) fibroma and (d, e} SCT. d Most tumor cells show significant nuclear atypia. e

Some tumor cells have small, round nuclei with less atypia. f Fibroma and SCT cells are intermingled in the boundary between the two tumor
components. g Lymph node metastasis of the SCT. Metastatic tumor comprises steroid tumor cells with less atypia, similar to Figure 1e. e-g Bar=100

mim

tumors derived from the same progenitor cell or colli-
sion tumors derived from different progenitor cells. No
clinically significant or known pathogenic mutations
known to be associated with malignancy were identified
after filtering for potential single-nucleotide polymor-
phisms (SNPs). For example, both tumor components
harbor a heterozygous missense mutation in DICERI
(c.2033C>T); however, the pathogenic significance of

this mutation remains unknown. Mutations in several
genes, such as ATRX, BAPI, BRCA2, CASP10, CDK4,
CTNNBI1, DCM1, FH, FOXO4, HIFIA, HOXA13, IDH2,
LHCGR, MDM2, NPM1, SDHB, SRC, §518, TP53, and
VHL, have been reported in SCT, NOS, and malig-
nant cases [6—8]. However, no mutations in any of these
genes were detected in our case. Immunohistochemical
expressions of MLH1, MSH2, MSH6, and PMS2 were
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Table 1 Immunohistochemistry results

Primary site Metastatic site
Antibody SCT cells with significant SCT cells with less atypia  Fibroma cells SCT cells

atypia

pan-CK (AE1/AE3) (Mot examined)
a-Inhibin + + +
Melan-A +>weak+>- +3- +/weak+/-
Calretinin + + -=>weak+ +
FOXL2 - - + -
SF-1 + + +2>- +
StAR +>- + +
SCC Weak+>>- +>weak+ - +
3BHSD Weak+>- +>weak+ Weak+ Very weak+
17 +/weak+/- + ->>very weak+ +
c21 S>>+
CYP11B1 Weak+>+ ->>weak+ >weak+>>+
CYP11B2 = e
17BHSD1 Weak+>+ +>weak+ + Weak+>>+
17BHSD2 - ->weak+ Weak+:>- -
Aromatase Weak+>->+ +>->weak+ ->very weak+ Weak+>+
5al +3- +>weak+ Weak+ Weak+>+>-
5a2 - = -
EST ->>>weak+ Very weak+
STS - Weak+>+ ->>weak+ ->weak+
DHEA-ST +>weak+>- + +>weak+>-

Immunohistochemical expression was evaluated using the PRIME notation method (5]

retained, and microsatellite instability was not demon-
strated. Interestingly, six and four mutations in exon 2 of
MUC4 were identified in the SCT and fibroma compo-
nents, respectively. Each tumor component harbored two
missense variants, one of which was a common variant
while the others were distinct (Table 2). Immunohisto-
chemically, mucin 4 (MUC4) expression was observed
in SCT cells, particularly in tumor cells with less atypia,
including those at the metastatic site, whereas fibroma
cells were immunonegative for MUC4 (Fig. 3). This may
represent overexpression, as normal ovarian and adrenal
gland cells showed weak positivity or were negative for
MUCH4 (Supplemental Fig. 1).

Discussions

Knowingly, this is the first reported case of an ovarian
tumor with malignant SCT and fibroma components. A
previously reported case of an ovarian tumor with SCT,
NOS, and fibroma components demonstrated features
similar to those in our case. The two components were
macroscopically well demarcated, and the SCT com-
ponent showed high mitotic activity and focal necrosis,
which were reported to predict malignant behavior [4].
However, follow-up data of the patient were not reported
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in their study; therefore, whether any malignant behav-
ior, such as recurrence or metastasis, was detected post-
operatively remains unknown. The authors reported that
the fibroma component contained aggregates of lute-
inized cells, which were not detected in our case, and
postulated that the tumor was composite because the
SCT component could have arisen from the neoplastic
transformation of luteinized cells within the fibroma-
tous component. However, there have been a few reports
of fibromas with minor sex cord components [9] whose
origin remains unclear. A tumor with two types of com-
ponents is classified as either a composite or collision.
Composite tumors typically share the same progenitor
cells, whereas collision tumors arise from different pro-
genitor cells. Morphologically, composite tumors have
two distinct components that coexist, intermingled or
with one predominant and a focal minority component
[10]. Collision tumors comprise two well-circumscribed
components. In our case, the fibroma and SCT compo-
nents were macroscopically well-circumscribed, suggest-
ing a collision tumor. However, microscopically, cuboidal
steroid cells with fewer nuclear atypia were intermin-
gled with fibroma cells at the boundary. Other sex cord
components and potential progenitors of SCTs were not
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Fig. 2 Immunochistaochemical expressions of steroidogenic enzymes in the steroid cell turmor component. a, b Examples of heterogeneous
expression of steroidogenic enzymes in steroid cell tumors. Immunohistochemistry for (a) aromatase and (b) c21. Bar=500 mm. ¢ Summary
of steroidogenesis pathway and the immunochistochemistry results of steroidogenic enzymes

Table 2 MUC4 mutations

Steroid cell tumor Fibroma

p.Ser3221_Thr3268del {Conservative inframe deletion) p.Ala2425Gly (Missense variant)
p.His2765His (Synonymous variant) p.Thr2255Thr (Synonymous variant)
p.Ser2055Phe (Missense variant) p.Ser2055Phe (Missense variant)
p.Ser17835%er (Synonymous variant) pMal1702Val (Synonymous variant)
p.Ala1558Thr {Missense variant)

p.Thr1951_Pra1952insSerleuPraValThrAspAlaSerSerValSerThrGly-

(Conservative inframe insertion)

HisAlaThrSerLeuProValThrlleProSerSerAlaSerSerGlyHisThrThr

found in the fibroma. SCT cells with less atypia showed
intermediate immunohistochemical features between
those of fibromas and SCTs with marked nuclear atypia.
Fibroma and SCTs harbored 621 and 779 single-nucle-
otide variants (SNVs) and indels, respectively. These

two tumors shared 477 mutations, supporting a com-
posite tumor diagnosis. However, a definitive differen-
tial diagnosis between collision or composite tumors
could present diagnostic challenges because no previ-
ously reported driver mutations were detected by WES
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Fig. 3 Immunchistochemistry of MUC4. Steroid cell tumor cells with/without significant atypia, including those of the metastatic site, were positive

for MUC4, whereas fibroma cells were negative, Bar = 100 um

analysis. Missense variants of MUC4 gene detected in
SCT could contribute to the stabilization of the MUC4
protein or enhance its translation efficiency, although
function of these variants is still unknown. MUC4 has
been reported to be overexpressed in various tumors
and to interact with ERBB2, promoting proliferation and
contributing to malignancy [11]. MUC4 could also be
associated with the development of malignant SCTs. The
detailed pathogenesis of these tumors remains unclear.
Therefore, investigations using animal models or in vitro
models with stem cells, such as induced pluripotent stem
cells, are warranted.

In this case, SCT exhibited disorganized expression
patterns of steroidogenic enzymes, which are charac-
teristic of adrenocortical cancers [12]. These tumors
produce various hormones and precursors at different
levels, leading to inefficient hormone receptor activa-
tion and a tendency to be non-functional. Here, the SCT
shared features with adrenocortical carcinoma, includ-
ing compact cells with diffuse growth, variable cytologi-
cal atypia, mitosis, necrosis, and disorganized enzyme
patterns. A comparative analysis not only between SCTs
and other ovarian tumors but also with adrenal tumors
may help elucidate the characteristics of malignant SCTs,
warranting further investigation in the future. In addi-
tion, the fibroma and steroid cell components express
the hormone receptors PgR, GR, and AR. Although a
few efficient hormones may have been produced, these
ligands may have only weakly enhanced the growth of
both components. The impact of steroid hormones on
tumor development and growth should also be taken into
consideration,

Conclusion

This case of an ovarian tumor comprising fibromas and
malignant SCT components highlights the complexity of
sex cord-stromal tumors, particularly the mechanisms
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underlying the development and malignant transfor-
mation of SCTs. Although immunohistochemistry and
genetic analyses were performed in this case, these mech-
anisms remain unclear. Further case studies are required
to advance our understanding of these tumors.

Abbreviations

5CT Steroid cell turmor

FIGO International Federation of Gynecology and Obstetrics
NOS Mot otherwise specified

MRI Magnetic resonance imaging

StAR Steroidogenic acute regulatory pratein

5CC Side-chain cleavage enzyme

3BHSD 3B-Hydroxysteroid dehydrogenase

CYP11B1 Cytochrome P450 family 11 subfamily B member 1
CYP11B2 Cytochrome P450 family 11 subfamily B member 2
ci17 17a-Hydroxylase

2 21-Hydroxylase

5al Sa-Reductase type 1

5al Sa-Reductase type 2

Aromatase  Cytochrome P450 family 19 subfamily A member 1
17BHSD1 17B-Hydroxysteroid dehydrogenase type 1
17BHSD2 17B-Hydroxysteroid dehydrogenase type 2

EST Estrone sulfotransferase

SDS Steroid sulfatase

DHEA-ST Dehydroepiandrosterone sulfotransferase

GR Glucocorticoid receptor

PaR Progesterone receptor

AR Androgen receptor

WES Whole exome sequencing

SNP Single-nucleotide polymorphisms

MUC4 Mucin 4

SNV Single-nucleotide variants
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The online version contains supplementary material available at https://dai.

org/10.1186/543046-025-00281-3,

s ™
Supplementary Material 1: Supplernental Figure 1. Mormal ovarian granu-
losa and stromal cell, and adrenal gland cells showed weak positivity or
negativity for MUC4. Bar = 100 um,

Supplementary Material 2. Supplement: materials and methods of whole-
exome sequencing (WES). DNA was extracted from the fibroma and
steroid cell tumar tissues using the QlAarmp DNA FFPE Tissue Kit (Qiagen,
Valencia, CA, USA) according to the manufacturer's protocol. Extracted




Inoue et al. Journal of the Eqyptian National Cancer Institute

(2025)37:21

genemic DNA was subjected to WES, WES was outsourced to Macrogen
Japan Company and performed using the SureSelect V&-Post and lllumina
platforms. Paired-end sequences produced by the NovaSeq Instrument
were mapped to the human reference gene GRCh38 using the mapping
program BWA, and variant calling was performed using GATK. Mutations
with variant allele frequency < 0.1, depth < 30, or those registered in

1000 Genomes with AF > 0.05 (possible SNPs) were excluded for filtering
germline mutations.
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Surfers’ myelopathy™
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1. Main section

A 29-year-old Japanese man presented with bilateral weakness in the
legs and low back pain. On the day of admission, the patient had gone
surfing for the first time in his life and developed sudden low back pain.
After 3 h of pain, he noticed weakness in both legs, which gradually
worsened. After returning home, he had difficulty walking, and called an
ambulance, On physical examination, his manual muscle testing (MMT)
score was 3, below the bilateral iliopsoas muscle. Urinary retention was
observed, and bulbocavernosus reflex was absent. No sensory loss and
no abnormal deep tendon reflexes were observed. Spinal cord T2-
weighted MRI showed a high signal intensity at the center from the
Th8 to the conus (Figs. 1 and 2). The patient was diagnosed with Surfers’
myelopathy, and prescribed methylprednisolone 500 mg for 3 days and
early rehabilitation. After 9 days of hospitalization, the patient could
walk with a walker and urinate by himself. He was discharged on foot on
the 26th day of hospitalization.

2. Discussion

Surfers’ myelopathy is a non-traumatic spinal cord injury, that
commonly occurs after surfing in first-time or novice surfers [1]. Surfers’
myelopathy typically presents with back pain followed by rapid pro-
gression of leg paraplegia in a few hours [1]. Back hyperextension causes
impaired spinal cord blood flow, resulting in arterial or venous infaret
[1]. Gymnastics, cheerleading, and yoga, which require back hyperex-
tension, can also cause myelopathy [1]. Spinal cord MRI are charac-
terized by the observation of long lesions extending from midthoracic to
the conus at the center of the spine cord within 24 h [2]. In the absence
of established therapy, steroids are commonly used for treatment [1,3].
While previous reports indicate a varied prognosis, patients advancing
to complete paraplegia rarely improve [3]. In conclusion, it should be
noted that myelopathy can occur in surfers.

Fig. 1. Spinal cord T2-weighted sagittal MRI showed a high signal intensity at
the center of the spine cord from the Th8 to the conus.

* Topic: Spinal cord injury; Surfers’ myelopathy.
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Fig. 2. Spinal cord T2-weighted axial MRI showed a high signal intensity at the
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The impact of lower urinary tract symptoms on frailty:
Causal relationship between the two confounding factors

Yusuke Ozaki", Shingo Hatakeyama®, Atsushi Imai?,

Jung Songee®, Osamu Soma", Kai Ozaki", Naoki Fujita",

Teppei Okamoto",Hiromichi Iwamura", Hayato Yamamoto?,

Takahiro Yoneyama®, Yasuhiro Hashimoto?, Chikara Ohyama®?
1) Department of Urology,

Hirosaki University Graduate School of Medicine, Hirosaki, Japan

2)Department of Advanced Blood Purification Therapy,

Hirosaki University Graduate School of Medicine, Hirosaki, Japan

3) Department of Innovation Center for Health Promotion,

Hirosaki University Graduate School of Medicine, Hirosaki, Japan

4) Department of Advanced Transplant and Regenerative Medicine,

Hirosaki University Graduate School of Medicine, Hirosaki, Japan

Objective
To elucidate the causal relationship between

frailty and lower urinary tract symptoms (LUTS).

Subjects and methods

We longitudinally evaluated the temporal
changes and the bidirectional relationships between
frailty and LUTS in 247 community-dwelling adults
at baseline and at a 5-year follow-up. We used the
Fried phenotype (phenotype-based frailty), 5-item
modified frailty index (5i-mFl; comorbidity-based
frailty),and frailty discriminant score (comprehensive
frailty assessment) to evaluate frailty. LUTS were
evaluated using the international prostate symptom

score (IPSS) and overactive bladder symptom score

(OABSS).

Results

We analyzed 247 participants with a median age
of 60 years. The median [PSS and OABSS were
significantly increased over the 5 years from 2 to 3
and from 1 to 2, respectively. The proportion of frail
individuals did not increase significantly over the 5

years. Of the three frailty assessment tools, the 5i-

mFI score significantly increased between 2014 and
2019. A cross-lagged panel analysis using the 5i-mFl
score revealed that the path coefficients were
significantly associated with LUTS (2014) to frailty
(2019) but not with frailty (2014) to LUTS (2019).

Conclusion
The causal effect of LUTS on frailty was

significant in community-dwelling adults.

(International Session of TUA Conferince 2024.8.17
ICTHR)
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Vo (WF, EEEoybOo—L), E—FEATA T
NV O—TFI—=harba— (LIF, BRI
Ty hu—) O2@EOI Y bO— LNt (W3
NL7A4 - T VrvERai) Brohkic
RSN RERTHRO 32%7 2 EF Mo ai
BERAMAER iz, BamEo LR, [RERR
TaT LBl (Eatkik) omfge, ¥k,
HEORDOMAIZoOWT—HARBERBRAESEO
FUR—2021 SETLRET 1% My L, MR REE L L
THT o 720 BEFEBAEROIUY vk, [HEE R AR A
I Tsa A PIZHEWETICH - 72,
AW TR SR b fm B 2 B & D KGR & 15
TEML A GBHIFES 39).

2. HE - HIEHE

M AEL LTRAPTHAETHLIL—EAT A
I L7475 AF Y (BUF, PT-Read), *REEAHE
ELTHHEREIR PT RETH AL —FEATA TN Y
ay¥75AF ¥ (UF, PT-RP) ZfEH L (»
TRETA - b - Iy et FRAEILE
o5 116 08 [ 5 (] 0 2 0 s TR TR & 5 % i T A 2 1
ACLTOP 550 CTS (74 « =+ ¥ v 8w f&4h)
IZHRL, A= —BED?FA—F—THllE L7
HEWEB LA Y OBEOFFMIZ T
Fro P ATITA (VAAy 7 ABRAEH) BXT
AN P AEN (49747 7—<H\&
#) 2ERLZ.

3. HiEtERIT
HERE RN F— 3 3 ¥ T2 Validation-
Support/Excel Ver 3.5 & [ L 7=
m FHEGE
1. THEE (Repeatability : [EIBFEIRN)
EEmarbo—n, RESIPO—-LEHZ 10
mdsE s L. PT A4 (BLF. PT-sec), PTiftE{l
(LLTF, PT-%). PT EB#FESE L (LLF, PT-INR)
2B EBERLE (MUT, sD) &ZEBMRE (T,
cv) AHH L.
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2. FUR—RZEM (Onboard stability : FEIZE
%)

IR I Pk L 2R TR IR L, IER
oy ro—n, Beary ro—na 1 H2M0
14 HRMIE L, PTsec, PT-%., PT-INR 23175 SD
LovEHEMBLA

3. HIRERE

PT-% R 7— Vi AR CH L L —
EATA TR TrEd—s FLY)a=x 2} (T
-z Pyl rHREH) TR L TER
L7z 5 abft %, %3 \ill5E L CAREHREL ML
s

4. BHIRER
PT%KMERE 7 Vil fEr e —ERT {1 )L
T H— FA4)a—xy FTRIIMML TER
L7z 10 38 %, &5 ElE L TFEE + 2.6 SD i
THHH R K72,

5. #FYEORE

FHF vz - ATTARIEFHREE T — Vil
WKIRILT, |ERMEY) Ve Y, EHEEI LY .,
NEFBE Y, LUOREEMERL 2. WAL
D PT-2% D il % FeilE & L TilRimz i %€ o il 72
WZowTHME (%) 28U

6. ~NINUDEE
FGpHEA) LT Y F I LAENZ
EEEEE 77— VFEISRNL T, ToRELHE
L 720 VRINATIAE O PT-%@ I E % 268 & LT
FIEOREMIZ oW THMNIL (%) ZHIEL.

7. {EREFESOHEBM
B M 129 A2V T PT-Read £ PT-RP %3k
HTWE L, EUES S AR R L.

8. AEERAERDLEE

MU AR AR 1450 2 %75, PT-Read & PT-RP &%
AN 4 EFE Lo EER e RE L 2.
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Table 1 Repeatability

280
FEday bo—n BEEoy bo—
PT-sec | PT-% | PT-INR | PT-sec | PT-% | PT-INR 240
1 1.5 | 1004 | 097 245 | 363 | 203 v
2 16 | 990 | 098 f 245 | 363 | 203 200
3 1.6 | 990 | 098 | 245 | 363 | 203 ¥ —— E#EI S bO—
4 116 | 990 | 098 243 | 366 | 202 & 16.0 ——mEEa hO—
5 16 | 990 | 098 241 | 370 | 200
6 1.5 | 1004 | 097 238 | 375 1.98
7 14 | 1018 | 096 | 240 | 372 | 199 R R e e eV SR L L
8 116 | 990 | 098 40 | 372 1.99
2 B0 R — .
¢ e s il el =s4) a0 ) RS B MU - S R T i [ R S R
10 1.6 | 990 | 098 242 | 368 | 201 a8
TifE | 116 99.7 0.97 242 36.8 2.01 {500
SD 0.07 | 096 0.01 024 | 045 0.02 -
CV% | 061 | 096 | 0.60 1.01 122 | 099
100.0 d—py —h— s A—h
Table 2 Onboard stability s
EREa> bo—n | REMIY bo-a R
i
o
PT-sec | PT-% | PT-INR | PT-sec | PT-% | PT-INR 80.0
HE 14 14 14 14 14 14
| WEEE | 28 28 28 28 28 28 400g——9——0—9—0—9g o009 o
THME | 117 | 980 | 098 | 228 | 395 | 1.0
f PN 120 | 1018 | 1.01 235 | 413 | 195 i )
R/ il 1.4 | 940 0.96 220 | 381 1.83 42 3 4 5 B T 8B 9 1011 12 13 14
sD 014 | 184 | 001 037 | 079 | 0.03 Bt
CV% 122 | 188 | 120 1.63 | 200 | 160 220
2.00
| l'\._,.\./._._.——.—.—_._.——.\",‘
IV fER e
| 1.60
-
1. HHTHRE | £ 140
[
EFEHIPo—0LOCV I 061% (PT-sec), | 1.20
0.96% (PT-%), 0.60% (PT-INR), HE#m=a Fo— 1,00 4 a—d— gy,
VO CV I 1.01% (PT-sec), 1.22% (PT-%). 0.99% ol
(PT-INR) TWiiLd RIFTH -7 (Tablel), G

sy e N R L Y R T S | T o S e 1

& tity B
2. AVR—FRES il LA =
E®HI Y PO —®CV iE 1.22% (PTsec), Figure 1 Onboard stability

1.88% (PT-%), 1.20% (PT-INR), B> buo—
V@ CV X 1.63% (PT-sec), 2.00% (PT-%). 1.60% Table 3  Dilution linearity

(PT-INR) TWiiLd BAFTH -7 (Table 2, Figure | PT%
T - HIEIE (%)

1) Tt il
2110 272 297 91.5
3. HIRESHY 410 60.1 59.5 101.0
=4 . \ S g S 6/10 93.1 89.2 1043
BEER A & DFRHEAT 10% LA OHE& 27 €A et e i
DhbHEHETHE, HNEHEL PT-%T 144.3% 10/10 144.3 148.7 97.0

F TR TE 7/ (Table 3, Figure 2) -
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Figure 2 Dilution linearity
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Figure 3 Limit of detection

4. tRHPRTR

26 SDETHM L7 PT%OMMRRIL S 7%TH
D, ZOrEDODCVIE259%Th-7z. TRUTO
WMIRRH Tl R A a2 e T EFHlEAR L
727z (Figure3).

5. #FEYEORE

PT-%Z2WT, JERE Y LMK ¥ 20.7 mg/dL, #
HEEIE Y LY ¥ 208 mgdL, ~NEZF T E ¥ 500
mg/dL, FLOY 1,730 FTU £ THIEMISR 3 2 &k
12 5% FTH D, AW EOREIL 25 72 (Figure
4).

6. NINUDEE

FAENSY) ¥ ORI KA PT-%IEET
Iz d - 7248, 125 UmL F TEAESIL 10%TF
Td -7 (Figured).
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7. EREZEREOEREM

BB 129 BIIZDWT, PTRP & O & T~
7ofEH, PT-sec Ty =0.9859x + 0.3665, r=0.9980,
PT-%Cy=1.0181x — 0.0139, r=09914, PT-INR T
y=09870x — 0.0138, r=0.9978 THH I dmw
HEEREDLz 12960 T7—7 7] YlHbo
2 FlE L, [AARICAHI & <A A, PTosee T
y=0.9856x + 0.6538, r=09986, PT-%T y=0.9311x
+1.2787. r=09949, PT-INR Ty =0.9948x — 0.0232,
r=0.9985 THY T7—7 7 yOLEIZHEL S THM
2 RATdh o7 (Figure5).

8. HERREEOLER

HAEE BRI TH S PT-RP 1T, (D15 oHIRICH
BT 5H. QF—LERy FCHEREESET S, @
EERENT 5. @15 4FRICHE L CTRRT 5.
LWV HBTIEALETH - 7278, RAETH S
PT-Read {3, FRSHENNA TN E2EERFENA TV
FE, EERENEICT SICHRTE2FEES S
(Figure 6) 43 38 BLRE [ (2 1 AR A L £ 2 4
WEAMERLAZEZA, PLIRPTEL S L FY
3355 ThY, PT-Read TIREL S LT 0.7 5T
5) 27 o

vV EE

AR, BRIl ISNERRPTRETH L L —
EFEATATN LF47TTAF »OERBENERTFTNZ
iTo7

BT Iz oW TIZIEE T » bu—b, Bl
Ty FE—LWTRY CV ILS%E T THh ) BRI 4 &
BTHo7 (Tablel), 14 HE O+ v R — FEENE
O TIE, BRI Y Fo—, BEoY ho—
Wk B2 CV3.0%EL T TR &R TH 72 (Table
2, Figure 1) PT-Read D CEITIER LT
ACL TOP 550 CTS WEBO BRI (15°C) IZH K
it 10 HBoREEr A T4 2 AWK STy
275 AMEHTIRENRLD L RV 14 HEOREES
MR s, JETO 1 HOPT MEFEIL 50~80
HTHh, 154 7T LY h 200 7 A PlllEATEESR
REFE 1 EBDNIZ T AENIR S e, Y
S TIZREL BELWEEZ oz, AW
EEPEIZ DWW TIE PT% T 1443% £ C (Table 3,
Figure 2), MtHIRAUZ 5.7% 3 CHERET 2 2 LS T
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Figure 4 Effect of comorbidities

7= (Figure3). f€- T PT-Read |l FHi A (= (3 M 2
ZWIllEFEHE AL TWA Z LATRE i,

ACL TOP 550 CTS (X PTHllEIZB VT T 14 7 >
71y FOENEGEMIZHRINT 2720, IMEOMH
AL IR LI T 2 T RE AR S
207, AW CIRAREEIY Y LY ¥ 207 me/dL,
BER Y ) v ¥ ¥ 208 mg/dL, ~NESY U E ¥ 500
mg/dL, FLU 1,730 FTU £ CllEMICe 5 284l
5% FTHY, WIFRSERLEEE 25 L9
st o7 (Figured). LA LEAE, EE
OB TIERF B MR R B W CHLEE I T o i
ADIRANE ZE~DBEEL LRIt ERLS

94 I T 32 RIAEE BE¥R

ND 7z, WARTEROMERRIZ 2Tk SR A ik
B2 T 50 >t AN THE I
BT AEZENBEETHEEELDL, KW~/
DEENZOWT, IRINR AT A1 PT-% KT 16
MiZd 57245, 125 UmL F TEALER 10%UT T
HY, B CEORWO 1.0 UMmL L0 b R
Loz (Figured).

PT-Read & PR-RP & @4 M1 % B M4 129 ] T
Mt L7zo 129 B i Fede M T % 1008 [E3E (direct
oral anticoagulant; DOAC) 2524, 7—7 71 »
e 22 B, WFREZE 3 0, ~o%) RS2 M EEN
Tz, PTsec, PT-%, PT-INR @314 i
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Figure 5 Correlation with the conventional reagent
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Figure 6 Reagent preparation process

MERHIz, 72120609 5 PT-INR 25iGHE B
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Table 4 Characteristics of each liquid-type PT kit
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Basic performance evaluation of a liquid-type prothrombin time kit
“HemosIL ReadiPlasTin”

Kota MAEYAMA'" Reiko OYAMADA" Fua SHIRAYAMA! Hajime MIURA "

1) Department of Clinical Laboratory, Towada City Hospital (14-8, Nishil2-bancho, Towada-shi, Aomori 034-0093, Japan)

Summary

In the past, most prothrombin time (PT) reagents were required to add special dissolving solution or purified water.
Recently, several companies have released liquid-type PT kits that are easy to prepare. This time, we report on the
basic performance evaluation of a liquid-type PT kit, “HemosIL ReadiPlasTin” (I.L.Japan Co., Ltd.), using ACL TOP
550 CTS (L.L.Japan Co., Ltd). Two concentrations of control plasma and post-test residual patient plasma were used
as samples. The repeatability was less than 1.5% CV after 10 times measurements, and the onboard stability was less
than 3.0% CV after 14 days of measurements twice a day. The dilution linearity was confirmed up to 144.3% for PT
activity and the limit of detection was 5.7%. The effect of comorbidities was less than 5% change in each case. The
effect of heparin was less than 10% up to 1.25 U/mL. The correlation with the conventional reagent was y = 0.987x
— 0.0138, r = 0.9978 for PT-INR. The preparation time was less than 1 minute for the study reagent, whereas the
conventional reagent was about 34 minutes. The basic performance of the HemosIL ReadiPlasTin was very good and
correlated well with the conventional reagent. The conventional reagent was taken more than 30 minutes to prepare,
and there was a risk of solvent dispensing errors, whereas the study reagent could be used immediately by simply
mixing two liquid vials, which was considered to have very high usability and significantly reduce the burden on
medical technologist.

Key words: prothrombin time, liquid-type PT kit, HemosIL ReadiPlasTin, ACL TOP family
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