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BT, 134 R B 5 BHR RN R OME TR LRI

Rk U TI3WDT DS -
AP I5 1T A BEBERE R e R T oD
EAR TR L H RN

BETRZY EAEKREKTFT  HEIRTT BHRAT
ERERT IR At

BREEMGEERR (NBCCS, Gorlin fEMRR) BEREFDETIINEGEN LERELERETIRRAHREE
MRIERBTHS. SET-ALERET311 HlONBCCS BEIHE S hi. BEROHE SR TEERRED
RIEEMEL (38%), REFHOE VY B7.5R) myEH Sk, £/, BEFTILT oA B RRICBIBEE

BARTF PTCH1 OB OFEER, 32RAR (91%) THEEFREL BRR) &M LI DEETFERIIEHES k.

F—T— K @fhEET, PTCHI, EBEMIRE, AcRREERMEES, Ny Pky IS TF0, $EFS

I. BREEMREERRSCE

R FRAMAEIEIREE (nevoid basal cell carcinoma
syndrome; NBCCS) 3B & DL T3/ LERE
EREE T OERAKEEERZBEERTH D, Gorlin &
Goltz 12 &k 5T 1960 F s X hi V. RRZFOLHTE L
- T Gorlin JE&#E, *721& Gorlin-Goltz JEIREE & IR
b, BICHEEMBREESRSE (basal cell nevus
syndrome) LFRIINBZ L&D 3. ERERESHWTEME IHIER
DEFEL B Evans 512k % & D & Kimonis 52k 3 %
DVRESNTOBR, BEER1ICRLED, FIRick
VB FEAESEREE I3 5 TS, FEE TR 26,000 AN 1
ALOSEND B,

FATBETFROWE R VOB TH DIy Iy D
v (Shh) OHHIMRZEREZ3— F§25 PICHI T
5%, PTCHI D¥BARAICE 3 Shh ¥ 7 FILEED
THENFIEMFE LE X bhs, HFESHICIE PTCHI “HHE
MEDE PTCH2 WHFET 5. PTCH2IZZEED H 5
NBCCS D 1 REMHE SN T 5 Y 3, PTCH2D /
ITY MY ATCERENENE VR, EEOEEHMNI R
CVAERTHBHEHIE, TOERNPELIZNBCCS DFF
FEICBEE-UCW 5 & D 3121, BBk SRERISRE& 230%
BErEbhd. Fiog¥E, PTCHI O FH T Shh & 27

B AR EEES TR
*2 ML FERIRERBEETERE Y & —
P FIEAREE R REER
B o S S T R e TN b e
Wik P BT RZ T 262-0374 MBEWRARXKILE 1-15-1
JEEAZEZEERS FEIRE
Tel: 042—778—8816 Fax:042-778—9214
20104F 11 A 18 H32®
IS 55 11% 5% 1% (20114F) p.14-18
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¥

IMEZEZIHEI LT WS SUFUBETFIZAT T4 v v od
EDH 5 NBCCS D 1LERIRE Xhi?,

II. RFBICH T 5 BoaEEMRBEERR
DERPREVEFEL

A WGELEF RN RE M S - MEREERTIRTT
FEED—FEL LT NBCCS DEFERAE AT o7, Bl
BSEREDOFTIETH 37280, RIFTILZOMBRE L EEZOFR
AW LGRS LTRRBIZE D20, Ei&DEE
TEHETEFZNREEZSTL AL H 5.

—RAEDHER, 147 G2 5 SILIEFORME N DH o
7z. Kimonis 5 DBWIFEMICH T 6 h T B EFHRADE
EEZE 1 OFERPITR Uk, KIERIETRT1/3 M EDjE
BICHY bz, FREBEGIZ40%Th 520, LR
Pl EOREFISHIROBIZFERLE X bhiz,

NBCCS JEFINSEIE L 7= 8 A ¥t DI L B LT
FLWDONER2THSH, BEHAEIRDBVEEIT,
BBICAT S AbERMEBIEEESE (keratocystic
odontogenic tumor; KCOT) T& 5. KCOT I8 E Ik
1L (odontogenic keratocyst; OKC) & L TZeEfa
WO E R TOWER, BEESERBEOR X, HEEME
DEEH 5 2005 FDO WHO HIEICE S L LCHD K
5X5icto7=". IMFEHIC < NBCCS 2485 KCOT
BEFITHEEARDLD, BRFEJIFNEVDRTNS,

NBCCS iz 3} 3 ZEE#MRaME (basal cell carcinoma;
BCC) ORIEREBE»LEDPBL3ICHLTHD, B
ATRRFEZEI THHICEISTRETIEEbDI TS
EEHEENEWY., LALERGRIERTIIICHEATE
B G 2 icRRORDRE K D HE KL (38% vs. 76 ~
80 %), POFHREFGH B WERIEBY bhiz (374



RERMEEE #£11% $£18 20114
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B vs. 20.3 ~ 214 5%), EAKESEWEDOD, BEAT
SRAMOEREMRY NS Y, ThZHEESRICAAT
RAFENE AL NI HEL BT IR TH 5.

g 1. Kimonis 5I1C& % NBCCS MESHTEHE & HHIRE

KRIER 2D, & BWIBKEER 1 DL /NER 2 D& HETHA
NBCCS L2l

KHEER

- 2B L, & BV 20 BEBUT ORI [38 %]

. SRR OMR A {LER[86 %]

. S{EELEDFEE, RED/NEMI60%]

- REEGROFIRL[79%]

. BERE (CHME, Eed 5V RER SR TELE)
[369%1

6. RO (W, T, Fis, ZOpMR4R) 1 NBCCS
% $2[40%]

INTEAR

1. KEE (BETHIER) [27%]

2. RFH (BOER8%], HIEEMI47 %], HEE
3R137 %1, WIRRBHARE69%]1)

3. ZOMMDERESE (Sprengel EH[3%], MFER
[7%], A#EiE[2%])

4. XHREORE | ML oEMER24%], FHOR
B O(PHEE) [15%], FREOEF) VSRR, RO
KIERGETRIR(3%)

5. DRBLARHENE [4 %]

6. FEZEHE3 %]

XER2) KkB. [ IROBFESEOLEHEEICKIT A1
TR,

[ I R R

AR FHROBOWHHIEORELEL TS S, HEAT
BHEIEP 572, ZOEMNZE, HERENZOD, X
X EREEOAMRAENER, BROA®EEEENT
Wamng Lk,

I FFRICH T 3 BEERHERBEERED
BIEFER

NBCCS DE{BEET PTCHI X 24 HD TV Vi b
BY, ¥ ALEDORT3 kb ich/=BEEFT, TI/ER
1447l BB R VIO BET—-F LTS, KA EH
FEETIC NBCCS @ 35 KR, 41 RIS DWW TRIET #AT
BT - C&E, PTICHI & —F 4 VX%V v OEHEE
Pl PCR— ¥ — 2 LV A THEW LIz 5 2THRR
(717 %) TETCREIERMRBEhE (K1), ZROR
i1~ 4 HEORSE, BAICLZ T LAY T VEEMR
15 KR (43 %) THmEZ»ole, EEIPFRD bW
AE2ICARLE, TEVYIHALIFY V20 X THER
SEERFRBOEN, BREDKy P ARy MVERShEho
2. ThOEDFRERORDIME L RZERNBEDTH S, L,
PUEBLARIA TR ENZI Ay AERBIEEEE
BMICERLTED, ZOE4 2 PTCHL & V732 B OHEEY
CEEARUEZEEUTWS Z L BRE XIS (F3). £
B 3MTIEIFY V2T L —AY T VERRBALR
32X, PTCHL & Y S2/E D C KR 300 HD 7
IEMBRET B LIEEPRDNE I ENRBENS,

2 EHIEEETOREEE

B #esE (&) B (H0/ &4k) HE (%) SE S FEREAE-
Basal cell carcinoma
FHR (HE) 56 /148 38 37.4
Kimonis CKHE) 71/ 90 80 21.4
Evans (¥€[E) > 20 years 33 / 45 73
> 40years 19/ 21 90
Shanley (A—2 b3 Y 7) 90 /118 76 20.3
Ahn (38[F) 5/33 15.2
Keratocystic odontogenic tumor .
g (HZ) 126 / 146 86.3 ©19.8
Kimonis CKH) 78 /105 74 17.3
Evans (3%[H) 46 /70 : 66
Shanley (A—2Z b3V 7) 85 /113 75 15.5
Ahn (82[F) 30/33 91
Medulloblastoma
Kz (HA) 4 /120 3.3 0~4
Kimonis CK[HE) 4/105 4 2~3
Evans (FH) 3/84 4 1~4
Shanley (A —2Z F3 ) 7) 1/118 1
Ahn (8&[E) 1/33 3
Ovarian fibroma
A5 (HA&) 5/ 40 12.5 20.8
Kimonis (KE) 9/52 17
Evans (3¢[E) 6/25 . 24
Shanley (A—2 35U 7) 9/63 14
Ahn () 1/33 3

LEROMICEED R VESE L UTHEEE A#), ZOMOIPMEE GF), OIEHIE QF), FREEE Cf) X7k H
SHOFEEIISCHE 2, 8, 14, 15) 2k o7-. Kimonis 512k 3 132(:7(:90)%’— FREBACIR-ETH 5.
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BT, 2 Rk 5 B EMREER ORETER LR R

35RFH

PCR-¥—JTURET
EREMETRR

FROSE |

| 32

1. NBCCS @ PTCH1 B1ixT#EiR.
E35FREMTL, PCR- ¥V~ LV AR T2V RAMNEEBU T o2, ZOMETEREH TS -7B3 8 RKZDS
5 5 AR T PTCHI BIRTF DRENFED bNi=i=td, &5 32/35 =91 % T 6 DEEMNEH X s,

Y ¥, Y YY ¥ hd Yy Y Yv w

A A A

1 5 10 15 20

2. BIEFEEREOST.
PTCHI BETFOHETFV Y (Uf) LRHEN27 OBEOME (KREH) %7 Lk, BTGESRKRE T, JEERGERIZ
HTHELE 1Y o VORERERIVEIRETRTHS, T3V Y 24 13 EMFRERLOTEN L, BMETFRED
5RRBIBEZTHTCNEN, I2LVAZRRBLAZORET, 20MMOTREI THEORETELE,

E 3. IREXRAEEOHH. .
PTCH1 % VS0 BOMEERAMITR Ule, PR I /KPR A 77 I/ BOBESETT, RAMBHLEZI R
VABRERIT, ATU—NE YV VT A4V EIRENB N ODD X VIS ETRIE ST B4R A IRGOH, Tk
L7z,

R, BET DI EETHENT TEREMTH - 285K
@ NBCCS ¥EFIH LT, B&EYIC 2 ¥ —BUfif %47 - 7=
FERZV, RABZORRTEERMETH 72 8 FRIC
2%, PTCHI DBIZFRIDOUEEMEEZE S, BEEAY
TR VFF P4 rar 4 &FNTa -84
Sl B, SRR (&FKRD14%) TPTCHI EEFD
pgREERETEL (K1) P REOHEEIZR G X
WHDTIE5kb THD, TORKICE T IBETIE

PTCHI DA TH iz, TOEFIZNBCCS » PTCHI O

HBEAETHIETS Z L 2T 2 HELERTH -7z,
RFFKREZEDTIIMD IERATHY, PTCHI BIZT
EEURBOBETHRELTH D, EEPEE ORKE

280

EREENE, NBCCS TIHEEHBE LEVWFRSED 5
Nz, R, A —BRNE T TR METFRELEM
ENEHPHRRITZIRRTHY, BEFEFEOBHZRG
9% L, FERDVTNORELVEONBDTH 7=,

IV, REHESHERDEEE

AFI I 1T 3 BB E R IR OM{E TR LR
RIS DWW TR Lz, S RT - =&ERED 7 v 7 —
FAEICK T, HAAD NBCCS Tl A & R BCC
DFFENH S PICH 2L, PORBEEHB STV LAHS
Dekole, Fiz, REEZRIBREFHE, EFHDOL VIE
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ICE, BRER, ANRE, BRI e B3 2 2 8
bhbBolk., SRBIHENE AR EOBBICS -5
T, ERRBOBERLESEVPEETH S LBbhik,

NBCCS ITiFEh L & 3 ICHBE T3 ERABD L A,
FAMFAEZRHARRLEE TS 5D 2, NBCCS &%
AR ENE L, KEHRBSBRIC—B L T, %ic
EROEEHIDELZOMORIEEE LD D, Kt
MBRBRER, 350VERNMNREEDENETHB LT
BZEEND SO, Uit CHEREOMFE (ic
desmoplastic subtype) OHEEFIIEL NBCCS TH 2788 %
HEICRET 5 0 ERD 5, LRSI RS g
SHAHEAT 2T 2 Z L CH BREETHHTEETH 5. Mo
MEZBRT? L, BETEHINRICHEWTHRE, &8
BRIZESTA) y PBARINEELILNS, BREOTH
TROBEREVEDINMEED L TAXREB VBT 8
TEBHL, NEIRELEAL LT THS, /=, B
FRESE- NBCCS T - Tl OMHE TR RIAME DS
RPTEIBEE, BETFREROTE-ENREVOT, E&
PCR, multiplex ligation-dependent probe amplification
(MLPA) ¥, »p30nWieo4 a7 L4 BSickaar -
BRAT R HEBE Uy,

#%3E, Shh & 7 PR EIH] T 55 FIEEROB R
BATHD, ~HEEBAIBE - TSP, gk
NBCCS ILRIET 2 2BIEZICSIBA S hd Z & 2 /%L
7o,

x &
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EnglJ Med 1960; 262 : 908-912.
Kimonis VE, Goldstein AM, Pastakia B, et al. :
Clinical manifestations in 105 persons with nevoid
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1997 ; 69 : 299--308.
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syndrome. Cell 1996 ; 85 : 841—851.
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Nevoid Basal Cell Carcinoma Syndrome: Characteristics
of Clinical Manifestations and Gene Mutations in
Japanese Individuals
Toshiyuki Miyashita *!, Maiko Kirya *!,
Kayoko Saito *2, Katsuo Sugita*® , Mamiko Endo **,
Katsunori Fujii **
*1 Department of Molecular Genetics, Kitasato University
School of Medicine
*2 Institute of Medical Genetics, Tokyo Women's Medical
University
*3 Division of Child Health, Faculty beducation, Chiba
University
“Department of Pediatrics, Chiba University Graduate
School of Medicine

Nevoid basal cell carcinoma syndrome (NBCCS), also
called Gorlin syndrome, is an autosomal dominant
disorder characterized by minor anomalies and
predisposition toward cancer. It is caused by mutations in
the PTCHI gene encoding a suppressor component of a
receptor complex for a secreted protein, sonic hedgehog.
‘We performed a nation-wide surveillance of NBCCS and
reviewed the findings of 311 affected individuals. The
major criteria were met at frequencies ranging form
36—86% and 60% of cases were expected to have novel
mutations. Of note, compared with reports from Western
countries, the frequency of basal cell carcinoma (BCC)
was much smaller in Japanese (38%) and the mean age of
onset of BCC was much younger (37.5 years). Mutational
analyses demonstreted that 91% of the NBCCS families
carried PTCHI mutations including large deletions.
Clinical diagnosis of NBCCS is not always easy because
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some of the NBCCS phenotypes develop with age. carcinoma, keratocystic odontogenic tumor, hedgehog
Therefore, early genetic testing is advisable for the early signaling, haploinsufficiency
detection of tumors and for the protection of BCCs. (J Fam Tumeor 2011 ; 11 : 14—18)

Key words : tumor suppressor gene, PTCHI, basal cell
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BE A AEHTE O EEEEL2VR(FER), @ k%
FMLS AR (FKE), @ IREFELIHMELIAERGIER) THE0, E
FOBEICHF - L EEDEEIREINTEY, BEOBICBNT, REHR
AI DS BaCE, BEIY R Y OERIERD ONE, BIEEHELE
EBROSLS, BEOREZHE, LonEEORENSE, SHREROLOLO
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Key words : BmAI 2 )7 BERBGEEAE HEEEHIVA £S5~
2EMEFESSIIERSE RENRE

B L &I

“BETFSHE I, AEFEFEHICIVES
NEHREPSHCEN TR EATH S, HLE
FEHIIBVWTY, FREEEFIBELPICSHLE
ERHCEREIHNLTEY, ThooEBI
BoTik, E2BIVMBEORETFERNTS
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Summary
Clinical Genetics and Ethical [ssues
Yoshimitsu Fukushima %2

We have to resolve several new ethical issues when
we use genomic and gentic information about a patient,
because @ it is unchangeable throughout the lifetime of
the patient, @ pgssibly predictive, and @ possibly shared
with relatives. Genetic counselling should be provided
when the genetic information is used in clinical practice.

If a patient receives definite diagnosis of hereditary GI
(gastrointestinal) tract disease by genetic testing, the ge-
netic information about the patient is useful for pres-
ymptomatic testing of relatives. Thus, the GI tract spe-
cialist should refer the relatives of such patients to the
department of clinical genetics or clinical geneticists.

1) Department of Medical Genetics, Shinshuy Univer-
sity School of Medicine, Matsumoto, Japan

2) Division of Clinical and Molecular Genetics, Shin-
shu University Hospital, Matsumoto, Japan
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228 Case report

Double primary adenocarcinomas of the jejunum

and descending colon with lung metastases presenting
rare immunohistochemical phenotypes: a case report
Hiroaki Nozawa?, Yoshinao Yamada®, Yasuhiko Muto?, Junji Endo®,
Masahiro Asakage® Teruaki Oka®, Yoichi Furukawa® and Masami Arai®

We report a male patient with double advanced tumors

in the jejunum and descending colon and multiple lung
tumors. The intestinal cancers were surgically resected.
Immunoprofiling of the specimens revealed a rare
phenotype: the jejunal cancer was positive for cytokeratin
(CK) 7, partially positive for CK20, and Cdx-2-negative,
whereas the colon cancer was CK7(+), CK20(-), and
Cdx-2(-). Biopsied lung tumor was diagnosed as tubular
adenocarcinoma, and CK7(+)/CK20(+)/Cdx-2(~).
Together with clinical information, we deduced that the
jejunal adenccarcinoma had presumably metastasized to
the lung. Moreover, postoperative oxaliplatin, including
chemotherapy, significantly reduced the lung metastases,
suggesting that this regimen is a promising treatment
option for advanced small bowel adenocarcinoma. Eur J
Gastroenterol Hepatol 22:228-233 © 2010 Wolters Kluwer
Health | Lippincott Williams & Wilkins.

Introduction

Simultaneous development of tumors in multiple organs
is an uncommon situation, and it is often difficult to
differentiate primary and metastasized cancers and to
determine a treatment strategy.

We present a rare case of jejunal and colon cancers
together with multiple lung tumors detected at the same
time. Immunohistochemical evaluation of three known
markers, cytokeratin (CK) 7, CK20, and Cdx-2 was useful
for diagnosing double primary intestinal cancers and
determining that the lung lesions originated from the
jejunal tumor. In addition, the lung metastases responded
to oxaliplatin-based chemotherapy, suggesting that this
new drug, frequently used for colorectal cancers, might
also be effective for small bowel adenocarcinomas (SBAs).

Case report

A 53-year-old Japanese male patient with neither a past
medical history or family history of cancer suffered from
anemia (hemoglobin: 11.3g/dl) in January 2004. With
positive occult blood in the stool, he underwent both
gastroscopy and total colonoscopy examinations that
revealed no significant findings. As anemia was progres-
sively getting worse, he was further examined by compu-
ted tomography (CT) in December 2006, demonstrating

0954-691X © 2010 Wolters Kluwer Health | Lippincott Williams & Wilkins
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a couple of masses accompanied by regional lymphadeno-
pathy in the right upper and left lower abdomen, respec-
tively (Fig. 1a, b). Meanwhile, a roentogenogram and CT
scans of the chest revealed mass lesions in the S5 and
S10 of the right lung (Fig. 1c; data not shown). By colo-
noscopy, an obstructive large tumor was found in the
descending colon near the sigmoid descending junction.
Biopsied specimens from the tumor showed adenocarcinoma.

The patient was admitted on 5 February 2007 for further
evaluation and treatment of these lesions. Physical
examination revealed two palpable hard tumors in the
right upper and left lower abdomen that corresponded
to the mass lesions of CT images. Laboratory studies
upon admission showed anemia (hemoglobin 8.5g/dl),
slightly elevated C-reactive protein of 0.97 mg/dl, and
mildly reduced albumin in the serum (3.4 g/dl). Serum
tumor markers, carcinoembryonic antigen, and cancer
antigen 19-9, were significantly elevated (23.3 ng/ml and
24966 U/ml, respectively). Liver and renal functions were
within normal ranges and the urine sample was
also normal, As patient’s bowel obstructive symptoms
rapidly progressed, we placed a decompression tube
through the anus on day 3 after admission. A small bowel
flow-through study revealed a narrow lesion (8cm in
length) approximately 30 cm from the Treitz’s ligament.

DOI: 10.1087/MEG.0b013e328312ebac
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Fig. 1

Double bowel cancers with rare phenotypes Nozawa et al. 229

Contrast-enhanced computed tomography (CT) scan images of the abdomen and chest. (a) An approximately 8-cm sized mass (arrow) with many
swollen regional lymph nodes (arrowheads) was revealed on the scanning of the upper abdomen, which was later diagnosed as jejunal cancer.

(b) Another mass (arrow) accompanied by marked lymphadenopathy (arrowhead) was found in the descending colon on a CT scan at a lower level.
(c) Chest CT scan unveiled a cluster of masses in the S10 of the right lung (arrowheads). (d) A follow-up CT image at the same scan level exhibited

shrinkage of the lung tumors (arrowheads) after 14 cycles of FOLFOX-4.

The patient underwent laparotomy on 6 March 2007. We
found a tumor of approximately 8cm in size in the
jejunum, directly invading the transverse colon and the
greater omentum. In addition to these lesions, another
tumor of a similar size existed in the descending colon,
penetrating the serosa. At the same time, combined
resections of the jejunum, transverse colon, and descend-
ing colon with regional mesenteric lymphadenectomy
were carried out. Postoperative bronchofiberscopy visua-
lized protruding tumors in the B10 bronchiole of the right
lung, one of which was biopsied. The bronchiole was also
washed selectively and aspirated material was subjected
to cytological examinations.

As the first-line chemotherapy, FOLFOX-4 regimen
(oxaliplatin 85 mg/kg body weight; day 1 and intravenous
levofolinate 100 mg/kg; 5-fluorouracil 400 mg/kg bolus;
and 600 mg/kg continuous infusion over 22h, days 1-2
every 2 weeks), started in early April 2007, which resulted

in the regression of the lung tumors (Fig. 1d) accom-
panied by marked decrease in serum carcinoembryonic
antigen and cancer antigen 19-9 levels; however, chemo-
refractory tumors in the liver and intraperitoneal nodules
were disclosed by repeated CT scans (data not shown)
accompanied by elevated tumor markers. These lesions
were not downsized by additional bevacizumab adminis-
tration. We switched the regimen to FOLFIRI (intrave-
nous irinotecan 150 mg/kg on dayl in place of oxaliplatin
in FOLFOX) in December 2007, which could not inhibit
disease progression. The patient died on 8 July 2008.

Histopathology

Both the descending colon tumor and jejunal tumor
were macroscopically ulcerated type-2 tumors (data not
shown). For histological analysis, specimens were taken
from the descending cancer, jejunal cancer, and biopsied
lung tumor, fixed in 10% formaldehyde, and embedded
in paraffin blocks. Three-micrometer sections of blocks
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were stained with hematoxylin and eosin. The two Fig. 3
intestinal cancers were diagnosed as well-differentiated
adenocarcinoma with remarkable lymphatic and venous
permeations (Fig. 2a, b). The biopsied lung specimen
was also a well-differentiated adenocarcinoma (Fig. 2c).
Consistently, bronchial brush cytology disclosed abundant
adenocarcinoma cells in tubular formation (Fig. 3).

Immunohistochemical staining for CK7 and CKZ20, and
Cdx-2 was carried out using the streptavidin-biotin
complex method. The antibodies were mouse anti-
human CK7 monoclonal antibody (DAKO, Carpinteria,
California, USA; clone: OV-TL 12/30, dilution 1:1200),
mouse anti-human CK20 monoclonal antibody (DAKO;
clone: Ks 20.8, dilution 1:40), and mouse anti-human
Cdx-2 monoclonal antibody (BioGenex Laboratory, San
Ramon, California, USA; clone: Cdx-2-88, dilution 1:40).
Cytoplasmic CK7 was positive in all the specimens (data  Brush cytology of the B10 bronchiole revealed adenacarcinoma cells
not shown). In contrast, immunoreactivity against CK20  forming a tubular structure ( x400).

was found throughout the lung tumor and partially

Fig. 2

Colon Jejunum Lung

CK20

Histological appearance of resected and biopsied specimens. Representative pictures of hematoxylin and eosin (HE) staining (a—c) and CK20

staining (d—f) of the descending colon (a, d), jejunal (b, €), and metastasized lung cancers (c, f) of nearby sections are shown. Original magnification:
x400.
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Fig. 4

Double bowel cancers with rare phenotypes Nozawa et al. 231

Cdx-2

Cdx-2 staining of resected and biopsied specimens. (a) Cdx-2 protein was expressed only in the normal colonic mucosa ( x100). (b—d) In contrast,
no nuclear anti-Cdx-2 immunoreactivity was observed in the descending colon adenocaricnoma, jejunal adenocarcinoma, and metastasized lung

adenocarcinoma that correspond to the areas shown in Fig. 2 ( x400).

observed in the jejunal cancer, whereas no obvious
positive staining was detected in the descending colon
cancer (Fig. Zb—f). Nuclear Cdx-2 was positively stained
in the normal epithelium of the colon and jejunum
(Fig. 4a data not shown), whereas Cdx-2 expression was

completely lost in all the resected or biopsied tumors
(Fig. 4b—d).

Genetic analysis

Genomic DNA was purified by proteinase K digestion
and phenol-chloroform extraction from fresh frozen
tissue of the resected descending colon and jejunal
cancers. We analyzed exons 5-8 of the p53, the mutation
cluster region of the Ape, codon 12, 13, and 62 of the £-ras,

and codon 600 of the Braf gene by direct sequencing. No
genetic abnormalities were, however, detected in any of
these genes, both in the descending colon and jejunal
cancers (data not shown). Microsatellite instability (MSI)
was also evaluated using seven markers: BAT40, BAT25,
BAT26, TGFBR2, D55346, D25123, and D175250. Both
the intestinal tumors showed uniformly negative MSI
at all the loci tested (data not shown); hence they were
diagnosed as microsatellite stable (MSS), according to
the National Cancer Institute’s guidelines [1].

Discussion
SBA is rare in the general population, with an incidence of
about two cases per 100000 people annually worldwide
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[2]. The risk of developing SBA increases by 28-fold to
500-fold in patients with Crohn’s disease and hereditary
colorectal cancer syndromes such as hereditary nonpoly-
posis colon cancer (HNPCC) and Peutz—Jegher syndrome
[3]. Our patient, however, did not meet the Amsterdam
criteria [T for HNPCC or manifest any clinical findings or
family history of malignancies suggesting Crohn’s disease or
Peutz-Jegher syndrome. According to an etiological study,
small bowel cancer increases the risk of metachronous
development of colorectal cancer by three-fold to four-fold,
and vice versa [4]; however, there have been only a limited
number of reported cases of synchronous SBA (excluding
carcinoma of the ampulla of Vater) and colorectal cancer
in the last decade [5-8]. Our patient seems to fall into
this uncommon category by definition, although there must
have been a slight delay in genesis between the two
intestinal cancers, as explained below.

On the basis of patient’s clinical history, anemia and
positive occult blood in the stool without notable lesions in
the total colon must have been caused only by the then
occult jejunal cancer. This and a second primary cancer of
the descending colon seemed to progress rapidly in a short
period. Multiplicity of the tumors in the right lung hinted
at metastases. In addition, routine hematoxylin and eosin
staining of the biopsied specimen of one of the lung tumors
and bronchial brush cytology revealed tubular adenocarci-
noma cells, highly suggestive of metastases from either
of the intestinal cancers. In contrast, similarities in gross
and microscopic findings between the descending colon
and jejunal cancers confounded the identification of the
origin of the lung metastases in our patient. Genetic
analyses were not informative for this purpose. After
palliative resection of the two intestinal cancers, we
considered that postoperative therapies should chiefly
target the unresectable lesions in the lung. Toward this
end, we performed immunohistochemical studies.

CK7, CK20, and Cdx-2 were selected as markers for
immunoprofiling; CK7 and CK20 are a set of markers
recommended when seeking an unknown primary site of
adenocarcinoma [9], whereas Cdx-2 is a typical marker
for adenocarcinoma of intestinal origin [10]. CK7 was
uniformly expressed in all the tumors of the three organs.
In contrast, CK20 expression was not observed in the
colon cancer but was detected in a limited population
of the jejunal adenocarcinoma cells and in the whole
biopsied lung cancer. From these immunostaining results,
we envisaged that the B10 tumor of the right lung was
presumably disseminated from CK20-positive cells of
jejunal cancer. The CK7(+)/CK20(-) profile of the
descending colon cancer in our case does not match the
carlier observations that colorectal adenocarcinomas lack
CK7 expression in 96%, and reciprocally positive CK20
labeling in 96% of the cases [11,12]. In this context,
McGregor e a/. [13] described that colorectal cancer with
high-MSI was more likely to be negative for CK20
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expression than MSS colorectal cancer (32 vs. 9%);
however, the descending colon cancer was MSS. SBAs
showed distinct staining phenotypes from colorectal
cancers; an immunohistochemical study reported that
all SBAs (7 = 24) were CK7 positive whereas anti-CK20
immunoreactivity was either positive (67%) or negative
(33%) [11]. Given that only 2% of primary lung
adenocarcinoma is positive for CK20, according to a
study by Dennis ez @/. [9], the positive CK20 staining in
the lung tumor suggested that primary lung cancer was
rather unlikely in the current case. Furthermore, we
confirmed that the intestinal tumors did not express
chromogranin A, a marker used widely for neuroendocrine
tumor (data not shown) [14]. Finally, Cdx-2 expression
was absent in all tumors except normal intestinal mucosa
in our case. In general, 75-90% of colonic cancers and
60% of SBAs stained positive for Cdx-2 [15-17], whereas
its reduced expression in colorectal cancer was associated
with poor differentiation or high-MSI [17-19]. As in
descending colon cancer, jejunal cancer was diagnosed as
well-differentiated adenocarcinoma with an MSS profile;
therefore, our case had double intestinal cancers of
extremely rare immunophenotype and genotype. Cdx-2
is a homeobox transcription factor that controls the
proliferation and differentiation of intestinal epithelial
cells [20]. Recent experiments elucidated that Cdx-2
functions as a tumor sUpPpressor in cancer progression in
mice [21,22]. Tumor-specific loss of Cdx-2 might confer
aggressive phenotypes to adenocarcinoma cells in both
intestinal tumors, leading to rapid dissemination of the
disease in the current case.

Unlike metastatic colorectal cancer, no standard therapies
against advanced SBA have been established because
randomized controlled studies are difficult to conduct for
this uncommon disease entity [3,23]. Historically, many
different chemotherapy regimens have been applied for
SBAs, mainly by the extrapolation of their outcomes in
other gastrointestinal tumors, especially colorectal cancer
[24]. As FOLFIRI and FOLFOX regimens have been
proven to show considerable antitumor activity in colo-
rectal cancer, irinotecan and oxaliplatin would be candi-
date chemotherapeutic drugs for SBA [25]. In fact,
Polyzos et al. [26] reported three advanced SBA patients
treated with irinotecan, two of whom showed a minor
response. Fishman ¢ @/. [24] mentioned that irinotecan-
based chemotherapy achieved overall response rates of
41.6% (five of 12 SBA patients). In contrast, the
effectiveness of oxaliplatin against SBAs remains un-
known; in the same study by Fishman er &/ [24], no
response was observed in four SBA patients who received
oxaliplatin-including chemotherapies. A first anecdotal
case report appeared in 2005 describing that one of three
patients with SBA showed a partial response to FOLFOX-
4 in the first-line setting [27]. Later, Eigenbrod ez a/. [28]
described a case of multiple liver metastases from SBA
that responded to FOLFOX-6. Recently, Baichi ¢z a/. [29]
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