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Abstract

The 7th TNM classification clearly states that micro-
metastases detected by morphological techniques (HE
stain and immunohistochemistry) should always be
reported and calculated in the staging of the disease
(pN1mi or M1), while patients in whom micrometas-
tases are detected by non-morphological techniques
(e.g., flow cytometry, reverse-transcriptase polymerase
chain reaction) should still be classified as NO or MO. In
gastric cancer patients, micrometastases have been de-
tected in lymph nodes, the peritoneal cavity and bone
marrow. However, the clinical implications and/or their
prognostic significance are still a matter of debate. Cur-
rent literature suggests that lymph node micrometasta-
ses should be encountered for the loco-regional staging
of the disease, while skip lymph node micrometastases
should also be encountered in the total number of
infiltrated lymph nodes. Peritoneal fluid cytology ex-
amination should be obligatorily performed in pT3 or
pT4 tumors. A positive cytology classifies gastric cancer
patients as stage IV. Although a curative resection is
not precluded, these patients face an overall dismal

(4 9
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prognosis. Whether patients with a positive cytology
should be treated similarly to patients with macroscopic
peritoneal recurrence should be evaluated further. Gas-
tric cancer cells are detected with high incidence in the
bone marrow. However, the published results make
comparison of data between groups almost impossible
due to severe methodological problems. If these meth-
odological problems are overcome in the future, specific
target therapies may be designed for specific groups of
patients.

© 2012 Baishideng. All rights reserved.

Key words: Gastric cancer; D2 lymphadenectomy; Lymph
node micrometastases; Peritoneal micrometastases; Bone
marrow micrometastases

Peer reviewers: Vedat Goral, Professor, Department of Gas-
troenterology, Dicle University, School of Medicine, Diyarbakir
21280, Turkey; Seong Woo Jeon, MD, PhD, Assistant Professor,
Department of Internal Medicine, Kyungpook National Uni-
versity Hospital, 50, Samduk-2Ga, Chung-gu, Daegu 700-721,
South Korea

Griniatsos J, Michail O, Dimitriou N, Karavokyros I. Lymph
node, peritoneal and bone marrow micrometastases in gas-
tric cancer: Their clinical significance. World J Gastrointest
Oncol 2012; 4(2): 16-21 Available from: URL: http://www.
wjgnet.com/1948-5204/full/v4/i2/16.htm DOI: http://dx.doi.
org/10.4251/wjgo.v4.i2.16

INTRODUCTION

Histologically confirmed metastatic infiltration of peri-
and extra-gastric lymph nodes has been defined as the
strongest independent dismal prognostic factor for both
early' and advanced” gastric cancer patients. It could be
proposed that, by performing a D2 lymphadenectomy,
coexisting micrometastases, skip metastases and skip
micrometastases are resected and thus more RO resec-
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tions are achieved, facts probably leading to locoregional
control of the disease, better outcome and increased sur-
vival™¥,

However, recurrences are very common, even after an
oncological RO resection, and the peritoneum represents
the most frequent site of recurrence of the disease”.
This fact is probably related to the intraperitoneal pres-
ence of free cancer cells shed from the serosal surface of
the primary tumor'”, Tt is uniformLy accepted that peri-
toneal metastasis constitutes the most frequent cause of
death, with a mean survival of only a few mo following
peritoneal recurrence!.

Moreover, even after an aggressive surgical approach
and extended lymphadenectomy, a significant propot-
tion of patients will eventually develop metastatic disease
despite the potentially curative surgery, indicating the
presence of early disseminated disease not apparent at
the time of primary treatment. Since epithelial cells are
not present in bone marrow under normal circumstances,
identification of micrometastases in the bone marrow
has been proposed as evidence of systemic micrometa-
static disease'”. It is likely that this group of patients is
under staged, probably because of the presence of occult
metastatic disease at the time of initial surgerym.

The 7th TNM classification” defines micrometas-
tases as a metastatic focus between 0.2 and 2 mm and
clearly states that, if they are detected by morphological
techniques (HE stain and immunohistochemistry), they
should always be reported and calculated in the stag-
ing of the disease (pN1mi or M1). On the other hand,
patients in whom micrometastases are detected by non-
morphological techniques [e.g., flow cytometry, reverse-
transcriptase polymerase chain reaction (RT-PCR)] should
still be classified as NO or M0. Obviously, the previously
mentioned terminology, classification and clarifications
can also be applied in gastric cancer.

Herein, we review the current knowledge and evi-
dence of the prognostic significance of lymph node,
peritoneal and bone marrow micrometastases detectable
by morphological techniques in gastric cancer patients.

LYMPH NODE MICROMETASTASES

Three methods have been used for the identification of
lymph node micrometastasis: serial sectioning, immuno-
histochemical staining and RT-PCR. Serial sectioning con-
stitutes a histological method, which can detect metastasis

previously missed by the conventional technique, but may
still fail to identify isolated tumor deposits' . RT-PCR has
been reported as highly sensitive” but it is compromised
by false-positive results caused by biological contamina-
tion'"”. Positive RT-PCR results indicate the presence of
tumor DNA; however, they may not indicate the presence
of viable tumor cells"?. Thus, immunohistochemistry
with human anti-CK antibodies represents the most ac-
curate method for micrometastasis detection'” and the
most frequently applied technique in research”.

Lymph node micrometastases have been reported as
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immunohistochemically detectable in 10% of early gas-
tric cancer patientsm, in 52.6% of T2NO patientsm, and
in 21%" to 49%" of all node-negative gastric cancer
patients.

Particularly in the subgroup of level I lymph node
negative patients, the incidence of histologically detected
metastases in the level II lymph nodes (skip metastases)
ranges between 2.8% in cases of carly™ and 5%"" to
17.4%" in all other gastric cancers. Moreover, in patients
who had been histologically classified as level I lymph
node negative, the incidence of micrometastases detected
by immunohistochemistry in the level II lymph nodes
(skip micrometastases) ranges between 10% in cases of
early™ and 17%"" in cases of T1-2N0 gastric cancers.

Although other reports[ZS’Z(ﬂ failed to show any rela-
tionship between micrometastases presence and recut-
rence rate or outcome, Cai ¢z a/” reported a 5 years sur-
vival of 100% for the micrometastasis negative, compared
to an 85% for the micrometastasis positive sz gastric
cancer patients. Maehara ¢# al™ reported a 50% shorter
survival for the micrometastases positive, compared to
the micrometastases negative, early gastric cancer patients
who died from recurrence of the disease. Saito ez a/””
reported the presence of micrometastases in 50% of the
eatly gastric cancer patients who presented with recur-
rence of the disease classified as pNO on the initial con-
ventional histology. Finally, experimental data™ addressed
that micrometastases in lymph nodes have high prolif-
erative activity, thus potentially can develop metastases.
Based on the above, micrometastases undoubtedly cannot
be ignored.

The clinical significance of the skip metastases and
skip micrometastases remains controversial and the con-
troversies are mainly related to the small number of pa-
tients enrolled in skip metastasis studies”™", the probable
different prognosis of patients with histologically #s micro-
metastatically detected skip metastases' ' and the concern
that patients with histologically detected skip metastasis
may represent cases of overlooked histological metastasis
or micrometastasis in level I lymph nodes, thus being
misclassified as patients with skip metastasis”.

Saito et al™ compared gastric cancer patients with skip
metastasis to patients with metastasis in the level I and
level II lymph nodes and concluded that both the clini-
copathological characteristics as well as the prognosis
of patients with skip metastasis were similar to patients
with level I lymph node metastases, but not to patients
with level II lymph node metastases. Li ef al™ reported
that the cumulative survival rate was not statistically dif-
ferent between gastric cancer patient with solitary skip
lymph node metastases compared to patients with solitary
level I lymph node metastases. Park e al’! reported that
in patients with positive nodes extending into the level II
lymph nodes, the survival curves did not show statistical
differences between skip(+) and skip(-) groups of pa-
tients, further supporting the theory that the number but
not the level of lymph node metastases has prognostic
significance.
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A last issue regards the clinical significance of the
possible micrometastatic infiltration of the nos 7 and 9
lymph node stations complex. It has been proposed that
the most likely route for para-aortic lymph node me-
tastases is from the left gastric artery nodes, passing by
the celiac artery™. Thus, these lymph nodes should be
always evaluated, regardless the mode of operation, even
in cases of minimally invasive surgery. Yanagita ez al™!
investigated the clinical significance of the morphological
distribution of metastatic foci (metastasis, micrometasta-
sis or isolated tumor cells) in sentinel lymph nodes with
gastric cancer and concluded that in patients with non-
marginal sinus type sentinel node metastasis, attention
should be paid to the possibility of non sentinel node
or even pN2 metastases presence. Thus, if the sentinel
node cannot be identified in the perigastric lymph nodes,
around the celiac artery lymph nodes should be always
explored to reduce the likelihood of false negative results
in sentinel node mapping[zol.

PERITONEAL MICROMETASTASES

It has been postulated that the majority of gastric cancer
patients with intraperitoneal free cancer cells (IFCCs) do
not escape postoperative peritoneal recurrence” . For
more than three decades, IFCCs have been assumed to
play an important role in the development of peritoneal

metastases, which is the foremost pattern of failure after
potentially curative resection for gastric cancer™* " while
the peritoneal cavity can be a route for dissemination of
malignant cells, either by direct continuity with the lesion
or acting as a receptacle for lymphatic Spreadm’m].

Peritoneal lavage cytology is widely accepted as the
gold standard for diagnosis of IFCCs. Upon entering
the abdominal cavity, prior to manipulating the tumor,
200 mL of warm normal saline is introduced and manu-
ally dispersed in the Douglas cavity, paracolic gutters and
in the right and left subphrenic cavity. At least 50 mL of
fluid is subsequently recovered, after gentle stirring, from
several regions of the abdominal cavity. The fluid is then
centrifuged for 5 min at 1500 r/min. The sediment is
smeared onto one or more glass slides and stained using
Papanicolaou’s method. Cytological findings are classi-
fied as positive, negative or suspicious. The following
cell characteristics are used to determine the presence of
malignant cells: presence of aggregate, size, shape, type
of cytoplasm, cytoplasmic vacuoli, mainly nuclear abnos-
malities, nuclear chromatin, nuclear-cytoplasmic ratio, mi-
totic figures and nucleolar prominence. When necessary,
the glass slide containing the nucleated cell layer is further
analyzed by immunohistochemistry using the CEA anti-
gen antibodies!".

Cytology can be easily and safely performed; it re-
quires approximately 15 min for a cytopathologist to ana-
lyze the patient’s slides and its estimated cost is $60.20".
The method has a sensitivity of 90% to 96.7% and neatly
100% specificity in the diagnosis of IFCCs™, False-pos-
itive results have been recognized with a rate of 4.5% to
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5%, probably secondary to reactive mesothelial cellsP 4,

but this problem can be eliminated by the use of immu-
nohistochemistry™,

The detection rate of IFCC ranges between 14%
and 47%, depending upon the cohort of patients in-
cluded™*** ' while, when only potentially curative resec-
tions were included, the rate of IFCC varied from 4.4%
to 11%** and from 22% to 30% in gastric carcinoma
involving the serosa ",

Mezhir ¢t ol demonstrated that a positive peritoneal
cytology, even in the absence of gross peritoneal disease,
indicates a poor outcome. In the Dutch Gastric Cancer
Groupm], positive cytological findings were found in 4.4%
of the patients and were indicative of a poor prognosis,
with a median survival of 13 mo. In Bentrem ¢z a/s study™,
which included 371 patients with gastric carcinoma un-
dergoing diagnostic laparoscopy and peritoneal washing
cytology prior to any attempt for RO resection, IFCCs
were detected in 6.5% of the patients and this finding was
an independent dismal prognostic factor, correlating with
a median survival of 14.8 mo »s 98.5 mo for patients with
negative cytology. Thus, the Japanese Society for Gastric
Cancer has included peritoneal cytology as part of the
staging procedureﬁz], while the TNM classification system
has classified cytology-positive gastric cancer patients as
stage IV patients since 19977,

In cases of gross peritoneal recurrence, the promising
results which have been reportedmsﬂ following cytore-
ductive surgery and intraperitoneal chemotherapy suggest
that an aggressive approach to the peritoneum may im-
prove survival. However, randomized studies examining
the effectiveness of cytoreductive surgery and intraperi-
toneal chemotherapy as a standard treatment strategy in
select patients with peritoneal carcinomatosis from gastric
cancer are required”. On the other hand, the manage-
ment of patients with positive peritoneal cytology as the
only evidence of M1 disease is largely unknown™**,
However, results from Western series suggest that a posi-
tive peritoneal cytology is related to a poor outcome re-
gardless of treatment™",

BONE MARROW MICROMETASTASES

Several studies in upper gastrointestinal tract cancer
patients disclosed the presence of bone marrow micro-
metastases, both in the preoperative period as well as up
to twelve mo after surgery. When micrometastases are
detected preoperatively, some do not persist and may
represent transient shed cells that the host can clear””
For micrometastases detected at the time of surgery, it is
believed that these tumor cells represent systemic residual
disease, while single clonogenic tumor cells are the reason
for later clinical relapse[ssl.

Bone marrow micrometastases do not represent “true”
micrometastases based on the TNM terminology. How-
ever, in gastric cancer patients, the incidence of epithelial
cells detected by immunohistochemistry at the time of the
curative resection in the bone marrow of the iliac crest
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ranges between 25%"" and 53%", although tumor cells
appear more frequently (79%) in resected rib marrow'"".

Compared to clinicopathological factors of the pri-
mary tumor, bone marrow micrometastases have been
reported to be related to the depth of invasion of the
gastric wall, cytological differentiation, lymph node spread
and increased tumor microvessel density .

The clinical or the prognostic significance of bone
marrow micrometastases are still a matter of debate.
Schlimok e a/*” found that epithelial cells were detectable
in the bone marrow of 35% of gastric cancer patients
without distant metastases and, in univariate analysis,
their presence has adverse prognostic significance for
the relapse-free survival. Jauch ef al™ found that epithe-
lial cells were detectable in the bone martow in 53% of
gastric cancer patients without distant metastases and,
in multivariate analysis, the presence of three or more
cells had adverse prognostic significance for disease free
survival for patients with T1-2NO tumors while it did
not reach significance for more advanced tumors or for
patients with less than three epithelial cells in bone mat-
row. Heiss ¢f a/”” concluded that a high expression of
plasminogen activator inhibitor type 1 in tumor cells in
bone marrow represents an independent dismal prog-
nostic factor for the disease free survival of T1-2 tumors.
On the other hand, Schott ez @/*" and de Manzoni ef a/*”
cleatly stated that the presence of cytokeratine-positive
cells in the bone marrow of curatively resected gastric
cancer patients did not affect outcome. However, bone
marrow micrometastases in the rib were detected in 67%
of esophagogastric cancer patients treated with surgery
alone, but only in 39% of post-neoadjuvant chemoradio-
therapy patients'®”,

The inconsistency among the previously mentioned
reports can be explained either by methodological prob-
lems related to the immunohistochemical techniques or
by the clinical behavior of the gastric cancer itself.

All authors agree that the published results make
comparison of data between groups almost impossible
due to severe methodological problems such as: the lack
of consensus about the preferable detection method; the
lack of standardization of the methods used; whether im-
munohistochemistry was chosen as the method of choice
and cytokeratins as the optimal antigens; the selection of
the antibody; the number of cell analyzed; and the selec-
tion of the control specimens which can all influence the
results. Finally how many cells are needed in order estab-
lish a positive result needs to be clarified”.

Unlike the hypothesis that the contact of gastric cancer
cells with peritoneal cells supports their ability to develop
the full metastatic phenotype, cancer cells in the bone
marrow might have been positively selected during early
stages of metastasis and the majority of these cells appear
to be in a dormant state of cell growth[ﬁgl.

CONCLUSION
A D2-lymphadenectomy specimen should always be
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evaluated for detection of lymph node micrometastases,
which should be further encountered in the loco-regional
staging of the disease. The detection of skip lymph node
micrometastases should also be encountered in the total
number of infiltrated lymph nodes. If there is a suspicion
of gastric serosa invasion (pI3 or pT4), peritoneal fluid
cytology examination should be obligatorily performed in
order to verify the presence of IFCCs. A positive cytol-
ogy classifies gastric cancer patients as stage 1V, indicating
a poot prognosis even for those who underwent a poten-
tially curative resection. Whether patients with a positive
cytology should be treated similatly to the patients with
macroscopic peritoneal recurrence should be evaluated
further. Since the prevalence of gastric cancer cells in the
bone marrow is high, neoadjuvant or adjuvant therapies
should not be precluded in selected groups of patients.
Which patients will be classified as high-risk should be
determined by future studies. If a uniformly accepted
methodological technique for bone marrow micrometas-
tases detection is established in the future, specific target
therapies may be applied in specific groups of patients.

REFERENCES

1 Folli S, Morgagni P, Roviello F, De Manzoni G, Marrelli D,
Saragoni L, Di Leo A, Gaudio M, Nanni O, Carli A, Cordiano
C, Dell’Amore D, Vio A. Risk factors for lymph node metas-
tases and their prognostic significance in early gastric cancer
(EGQ) for the Italian Research Group for Gastric Cancer (IR-
GGQ). Jpn ] Clin Oncol 2001; 31: 495-499

2 Shiraishi N, Sato K, Yasuda K, Inomata M, Kitano S. Multi-
variate prognostic study on large gastric cancer. | Surg Oncol
2007; 96: 14-18

3 Brennan MF. Current status of surgery for gastric cancer: a
review. Gastric Cancer 2005; 8: 64-70

4  Hartgrink HH, van de Velde CJ. Status of extended lymph
node dissection: locoregional control is the only way to sur-
vive gastric cancer. | Surg Oncol 2005; 90: 153-165

5 Yoo CH, Noh SH, Shin DW, Choi SH, Min ]S. Recurrence
following curative resection for gastric carcinoma. Br | Surg
2000; 87: 236-242

6 Koga S, Kaibara N, litsuka Y, Kudo H, Kimura A, Hiraoka
H. Prognostic significance of intraperitoneal free cancer cells
in gastric cancer patients. ] Cancer Res Clin Oncol 1984; 108:
236-238

7 Maekawa S, Saku M, Maehara Y, Sadanaga N, Ikejiri K, Anai
H, Kuwano H, Sugimachi K. Surgical treatment for advanced
gastric cancer. Hepatogastroenterology 1996; 43: 178-186

8 Lindemann F, Schlimok G, Dirschedl P, Witte J, Riethmiiller
G. Prognostic significance of micrometastatic tumour cells in
bone marrow of colorectal cancer patients. Lancet 1992; 340:
685-689

9 Kell MR, Winter DC, O’Sullivan GC, Shanahan F, Redmond

HP. Biological behaviour and clinical implications of micro-

metastases. Br | Surg 2000; 87: 1629-1639

Sobin LH, Gospodarowicz MK, Wittekind C, editos. TNM

classification of malignant tumours, 7th ed. Singapore: Black-

well Publishing Ltd., 2010

10

11 Lee E, Chae Y, Kim I, Choi ], Yeom B, Leong AS. Prognostic
relevance of immunohistochemically detected lymph node
micrometastasis in patients with gastric carcinoma. Cancer
2002; 94: 2867-2873

12 Arigami T, Natsugoe S, Uenosono Y, Mataki Y, Ehi K, Hi-

gashi H, Arima H, Yanagida S, Ishigami S, Hokita S, Aikou T.
Evaluation of sentinel node concept in gastric cancer based

February 15, 2012 | Volume 4 | Issue 2 |



13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Griniatsos J et a/. Clinical significance of micrometastases in gastric cancer

on lymph node micrometastasis determined by reverse
transcription-polymerase chain reaction. Ann Surg 2006; 243:
341-347

Davids V, Kidson SH, Hanekom GS. Melanoma patient
staging: histopathological versus molecular evaluation of the
sentinel node. Melanoma Res 2003; 13: 313-324

Yamamoto N, Kato Y, Yanagisawa A, Ohta H, Takahashi T,
Kitagawa T. Predictive value of genetic diagnosis for cancer
micrometastasis: histologic and experimental appraisal. Can-
cer 1997; 80: 1393-1398

Yanagita S, Natsugoe S, Uenosono Y, Arigami T, Arima H,
Kozono T, Funasako Y, Ehi K, Nakajo A, Ishigami S, Aikou
T. Detection of micrometastases in sentinel node navigation
surgery for gastric cancer. Surg Oncol 2008; 17: 203-210
Morgagni P, Saragoni L, Scarpi E, Zattini PS, Zaccaroni A,
Morgagni D, Bazzocchi F. Lymph node micrometastases in
early gastric cancer and their impact on prognosis. World |
Surg 2003; 27: 558-561

Fukagawa T, Sasako M, Shimoda T, Sano T, Katai H, Saka
M, Mann GB, Karpeh M, Coit DG, Brennan MF. The prog-
nostic impact of isolated tumor cells in lymph nodes of T2NO
gastric cancer: comparison of American and Japanese gastric
cancer patients. Ann Surg Oncol 2009; 16: 609-613

Lee HS, Kim MA, Yang HK, Lee BL, Kim WH. Prognostic
implication of isolated tumor cells and micrometastases in
regional lymph nodes of gastric cancer. World | Gastroenterol
2005; 11: 5920-5925

Doekhie FS, Mesker WE, van Krieken JH, Kok NF, Hart-
grink HH, Kranenbarg EK, Putter H, Kuppen PJ, Tanke HJ,
Tollenaar RA, van de Velde CJ. Clinical relevance of occult
tumor cells in lymph nodes from gastric cancer patients. Am
] Surg Pathol 2005; 29: 1135-1144

Lee SE, Lee JH, Ryu KW, Cho 5], Lee JY, Kim CG, Choi IJ,
Kook MC, Nam BH, Park SR, Lee JS, Kim YW. Sentinel node
mapping and skip metastases in patients with early gastric
cancer. Ann Surg Oncol 2009; 16: 603-608

Kikuchi S, Kurita A, Natsuya K, Sakuramoto S, Kobayashi N,
Shimao H, Kakita A. First drainage lymph node(s) in gastric
cancer: analysis of the topographical pattern of lymph node
metastasis in patients with pN-1 stage tumors. Anticancer Res
2003; 23: 601-604

Li C, Kim S, Lai JF, Oh S], Hyung W], Choi WH, Choi SH,
Noh SH. Solitary lymph node metastasis in gastric cancer. |
Gastrointest Surg 2008; 12: 550-554

Miyake K, Seshimo A, Kameoka S. Assessment of lymph
node micrometastasis in early gastric cancer in relation to
sentinel nodes. Gastric Cancer 2006; 9: 197-202

Griniatsos J, Gakiopoulou H, Yiannakopoulou E, Dimitriou
N, Douridas G, Nonni A, Liakakos T, Felekouras E. Routine
modified D2 lymphadenectomy performance in pT1-T2NO
gastric cancer. World | Gastroenterol 2009; 15: 5568-5572
Saragoni L, Gaudio M, Morgagni P, Folli S, Bazzocchi F,
Scarpi E, Saragoni A. Identification of occult micrometastases
in patients with early gastric cancer using anti-cytokeratin
monoclonal antibodies. Oncol Rep 2000; 7: 535-539

Choi HJ, Kim YK, Kim YH, Kim SS, Hong SH. Occurrence
and prognostic implications of micrometastases in lymph
nodes from patients with submucosal gastric carcinoma. Ann
Surg Oncol 2002; 9: 13-19

Cai J, Ikeguchi M, Maeta M, Kaibara N. Micrometastasis in
lymph nodes and microinvasion of the muscularis propria in
primary lesions of submucosal gastric cancer. Surgery 2000;
127: 32-39

Maehara Y, Oshiro T, Endo K, Baba H, Oda S, Ichiyoshi Y,
Kohnoe S, Sugimachi K. Clinical significance of occult mi-
crometastasis lymph nodes from patients with early gastric
cancer who died of recurrence. Surgery 1996; 119: 397-402
Saito H, Osaki T, Murakami D, Sakamoto T, Kanaji S, Ohro S,
Tatebe S, Tsujitani S, Ikeguchi M. Recurrence in early gastric
cancer--presence of micrometastasis in lymph node of node

(49

TR
JBaishideng®

WJGO | www.wjgnet.com

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

negative early gastric cancer patient with recurrence. Hepato-
gastroenterology 2007; 54: 620-624

Yanagita S, Natsugoe S, Uenosono Y, Kozono T, Ehi K, Ari-
gami T, Arima H, Ishigami S, Aikou T. Sentinel node micro-
metastases have high proliferative potential in gastric cancer.
] Surg Res 2008; 145: 238-243

Park SS, Ryu JS, Min BW, Kim WB, Kim SJ, Kim CS, Mok Y]J.
Impact of skip metastasis in gastric cancer. ANZ | Surg 2005;
75: 645-649

Saito H, Tsujitani S, Ikeguchi M. Clinical significance of skip
metastasis in patients with gastric cancer. Gastric Cancer 2007;
10: 87-91

Nomura E, Sasako M, Yamamoto S, Sano T, Tsujinaka T,
Kinoshita T, Furukawa H, Shimizu T, Hiratsuka M, Ko-
bayashi O, Kurokawa Y, Tanigawa N. Risk factors for para-
aortic lymph node metastasis of gastric cancer from a ran-
domized controlled trial of JCOG9501. Jpn J Clin Oncol 2007;
37:429-433

Yanagita S, Natsugoe S, Uenosono Y, Arima H, Kozono T,
Ehi K, Arigami T, Higashi H, Aikou T. Morphological distri-
bution of metastatic foci in sentinel lymph nodes with gastric
cancer. Ann Surg Oncol 2008; 15: 770-776

Hayes N, Wayman ], Wadehra V, Scott DJ, Raimes SA, Grif-
fin SM. Peritoneal cytology in the surgical evaluation of gas-
tric carcinoma. Br | Cancer 1999; 79: 520-524

Nakajima T, Harashima S, Hirata M, Kajitani T. Prognostic
and therapeutic values of peritoneal cytology in gastric can-
cer. Acta Cytol 1978; 22: 225-229

Jaehne J, Meyer HJ, Soudah B, Maschek H, Pichlmayr R.
Peritoneal lavage in gastric carcinoma. Free cancer cells as a
valid staging parameter. Dig Surg 1989; 6: 26-28

Iitsuka Y, Kaneshima S, Tanida O, Takeuchi T, Koga S. In-
traperitoneal free cancer cells and their viability in gastric
cancer. Cancer 1979; 44: 1476-1480

Kaibara N, litsuka Y, Kimura A, Kobayashi Y, Hirooka Y,
Nishidoi H, Koga S. Relationship between area of serosal
invasion and prognosis in patients with gastric carcinoma.
Cancer 1987; 60: 136-139

Iitsuka Y, Shiota S, Matsui T, Murata Y, Kimura A, Koga S.
Relationship between the cytologic characteristics of intra-
peritoneal free cancer cells and the prognosis in patients with
gastric cancer. Acta Cytol 1990; 34: 437-442

La Torre M, Ferri M, Giovagnoli MR, Sforza N, Cosenza G,
Giarnieri E, Ziparo V. Peritoneal wash cytology in gastric
carcinoma. Prognostic significance and therapeutic conse-
quences. Eur | Surg Oncol 2010; 36: 982-986

Nath J, Moorthy K, Taniere P, Hallissey M, Alderson D.
Peritoneal lavage cytology in patients with oesophagogastric
adenocarcinoma. Br | Surg 2008; 95: 721-726

Runyon BA, Hoefs JC, Morgan TR. Ascitic fluid analysis in
malignancy-related ascites. Hepatology 1988; 8: 1104-1109
Ribeiro U, Gama-Rodrigues JJ, Bitelman B, Ibrahim RE,
Safatle-Ribeiro AV, Laudanna AA, Pinotti HW. Value of
peritoneal lavage cytology during laparoscopic staging of
patients with gastric carcinoma. Surg Laparosc Endosc 1998; 8:
132-135

Benevolo M, Mottolese M, Cosimelli M, Tedesco M, Gianna-
relli D, Vasselli S, Carlini M, Garofalo A, Natali PG. Diagnos-
tic and prognostic value of peritoneal immunocytology in
gastric cancer. | Clin Oncol 1998; 16: 3406-3411

Bentrem D, Wilton A, Mazumdar M, Brennan M, Coit D.
The value of peritoneal cytology as a preoperative predictor
in patients with gastric carcinoma undergoing a curative re-
section. Ann Surg Oncol 2005; 12: 347-353

Kodera Y, Yamamura Y, Shimizu Y, Torii A, Hirai T, Yasui
K, Morimoto T, Kato T. Peritoneal washing cytology: prog-
nostic value of positive findings in patients with gastric
carcinoma undergoing a potentially curative resection. | Surg
Oncol 1999; 72: 60-64; discussion 64-65

Bonenkamp JJ, Songun I, Hermans J, van de Velde CJ. Prog-

February 15, 2012 | Volume 4 | Issue 2 |



49

50

51

52

53

54

55

56

57

58

59

Griniatsos J et a/. Clinical significance of micrometastases in gastric cancer

nostic value of positive cytology findings from abdominal
washings in patients with gastric cancer. Br | Surg 1996; 83:
672-674

Ribeiro U, Safatle-Ribeiro AV, Zilberstein B, Mucerino D,
Yagi OK, Bresciani CC, Jacob CE, Iryia K, Gama-Rodrigues
J. Does the intraoperative peritoneal lavage cytology add
prognostic information in patients with potentially curative
gastric resection? | Gastrointest Surg 2006; 10: 170-176, discus-
sion 176-177

Suzuki T, Ochiai T, Hayashi H, Hori S, Shimada H, Isono K.
Peritoneal lavage cytology findings as prognostic factor for
gastric cancer. Semin Surg Oncol 1999; 17: 103-107

Mezhir JJ, Shah MA, Jacks LM, Brennan MF, Coit DG,
Strong VE. Positive peritoneal cytology in patients with gas-
tric cancer: natural history and outcome of 291 patients. Ann
Surg Oncol 2010; 17: 3173-3180

Japanese Gastric Cancer Association. Japanese classification
of gastric carcinoma: 3rd English edition. Gastric Cancer 2011;
14:101-112

Sobin LH, Fleming ID. TNM Classification of Malignant
Tumors, fifth edition (1997). Union Internationale Contre le
Cancer and the American Joint Committee on Cancer. Cancer
1997; 80: 1803-1804

Yonemura Y, Endou Y, Sasaki T, Hirano M, Mizumoto A,
Matsuda T, Takao N, Ichinose M, Miura M, Li Y. Surgical
treatment for peritoneal carcinomatosis from gastric cancer.
Eur ] Surg Oncol 2010; 36: 1131-1138

Kuramoto M, Shimada S, Ikeshima S, Matsuo A, Yagi Y,
Matsuda M, Yonemura Y, Baba H. Extensive intraoperative
peritoneal lavage as a standard prophylactic strategy for
peritoneal recurrence in patients with gastric carcinoma. Ann
Surg 2009; 250: 242-246

Gold JS, Jaques DP, Bentrem DJ, Shah MA, Tang LH, Bren-
nan MF, Coit DG. Outcome of patients with known meta-
static gastric cancer undergoing resection with therapeutic
intent. Ann Surg Oncol 2007; 14: 365-372

O’Sullivan GC, Collins JK, Kelly J, Morgan ], Madden M,
Shanahan F. Micrometastases: marker of metastatic potential
or evidence of residual disease? Gut 1997; 40: 512-515

Heiss MM, Allgayer H, Gruetzner KU, Babic R, Jauch KW,
Schildberg FW. Clinical value of extended biologic staging
by bone marrow micrometastases and tumor-associated pro-
teases in gastric cancer. Ann Surg 1997; 226: 736-744; discus-
sion 744-745

Juhl H, Stritzel M, Wroblewski A, Henne-Bruns D, Kremer

(4 9

TR
JBaishideng®

WJGO | www.wjgnet.com

21

60

61

62

63

64

65

66

67

68

B, Schmiegel W, Neumaier M, Wagener C, Schreiber HW,
Kalthoff H. Immunocytological detection of micrometastatic
cells: comparative evaluation of findings in the peritoneal
cavity and the bone marrow of gastric, colorectal and pan-
creatic cancer patients. Int | Cancer 1994; 57: 330-335

Jauch KW, Heiss MM, Gruetzner U, Funke I, Pantel K, Babic
R, Eissner HJ, Riethmueller G, Schildberg FW. Prognostic
significance of bone marrow micrometastases in patients
with gastric cancer. | Clin Oncol 1996; 14: 1810-1817
Bonavina L, Soligo D, Quirici N, Bossolasco P, Cesana
B, Lembertenghi Deliliers G, Peracchia A. Bone marrow-
disseminated tumor cells in patients with carcinoma of the
esophagus or cardia. Surgery 2001; 129: 15-22

Macadam R, Sarela A, Wilson J, MacLennan K, Guillou P.
Bone marrow micrometastases predict early post-operative
recurrence following surgical resection of oesophageal and
gastric carcinoma. Eur | Surg Oncol 2003; 29: 450-454
Schlimok G, Funke I, Pantel K, Strobel F, Lindemann F,
Witte ], Riethmiiller G. Micrometastatic tumour cells in bone
marrow of patients with gastric cancer: methodological as-
pects of detection and prognostic significance. Eur | Cancer
1991; 27: 1461-1465

Schott A, Vogel I, Krueger U, Kalthoff H, Schreiber HW,
Schmiegel W, Henne-Bruns D, Kremer B, Juhl H. Isolated
tumor cells are frequently detectable in the peritoneal cavity
of gastric and colorectal cancer patients and serve as a new
prognostic marker. Ann Surg 1998; 227: 372-379

de Manzoni G, Pelosi G, Pavanel F, Di Leo A, Pedrazzani
C, Durante E, Cordiano C, Pasini F. The presence of bone
marrow cytokeratin-immunoreactive cells does not predict
outcome in gastric cancer patients. Br | Cancer 2002; 86:
1047-1051

Ryan P, McCarthy S, Kelly ], Collins JK, Dunne C, Grogan L,
Breathnach O, Shanahan F, Carey PD, Walsh TN, O’Sullivan
GC. Prevalence of bone marrow micrometastases in esopha-
gogastric cancer patients with and without neoadjuvant
chemoradiotherapy. ] Surg Res 2004; 117: 121-126

Miiller P, Schlimok G. Bone marrow “micrometastases” of
epithelial tumors: detection and clinical relevance. ] Cancer
Res Clin Oncol 2000; 126: 607-618

Pantel K, Schlimok G, Braun S, Kutter D, Lindemann F,
Schaller G, Funke I, Izbicki JR, Riethmiiller G. Differential ex-
pression of proliferation-associated molecules in individual
micrometastatic carcinoma cells. | Natl Cancer Inst 1993; 85:
1419-1424

S- Editor Wang JL L- Editor Roemmele A E- Editor Zheng XM

February 15, 2012 | Volume 4 | Issue 2 |



J‘ & World Journal of
; Gastrointestinal Oncology

Online Submissions: http:/ /www.wjgnet.com/1948-5204office World ] Gastrointest Oncol 2012 February 15; 4(2): 22-25
wjgo@wijgnet.com ISSN 1948-5204 (online)
doi:10.4251/wjgo.v4.i2.22 © 2012 Baishideng. All rights reserved.

CASE REPORT

Simultaneous intraductal papillary neoplasms of the bile
duct and pancreas treated with chemoradiotherapy

Roberto Valente, Gabriele Capurso, Paola Pierantognetti, Elsa Iannicelli, Matteo Piciucchi, Adriana Romiti,
Paolo Mercantini, Alberto Larghi, Giulia Francesca Federici, Viola Barucca, Maria Falchetto Osti, Emilio Di Giulio,
Vincenzo Ziparo, Gianfranco Delle Fave

Roberto Valente, Gabriele Capurso, Matteo Piciucchi, Emilio frequent mucin hyper-secretion and progression to mu-
Di Giulio, Gianfranco Delle Fave, Digestive and Liver Disease cinous carcinoma. To date there are just four reported
Unit, Second Medical School, “La Sapienza” University, S. An- cases of patients with synchronous IPMN-B and IPMN-P
drea Hospital, 00189 Rome, Italy , all of which were treated surgically. We hereby report
anla Pl.eran:c,ogn'ettl,'Nursery Science Second Medical School, the case of a 76-year-old woman who was incidentally
La Sapienza” University, 00189 Rome, ltaly diagnosed with both an asymptomatic 3 cm bulky fluid

Elsa Iannicelli, Giulia Francesca Federici, Radiology Unit, “La . . . -
Sapienza” University, 00189 Rome, Ttaly lesion obstructing the bile duct lumen, diagnosed as a

Adriana Romiti, Viola Barucca, Oncology Unit, “La Sapienza” malignant IPMN-B, and synchronous multiple pancreatic
University, 00189 Rome, Italy cystic lesions (10-13 mm) communicating with an irreg-
Paolo Mercantini, Vincenzo Ziparo, General Surgery Unit, “La ular Wirsung, diagnosed as branch duct IPMN-P. Since
Sapienza” University, 00189 Rome, Italy surgery was ruled-out because of the patient’s age and
Alberto Larghi, Digestive Endoscopy Unit, Catholic University, preferences, she underwent a conservative manage-
000192 Rome, Italy ment regimen comprising both chemotherapy and radio-

Maria Falchetto Osti, Radiotheraphy Unit, “La Sapienza™ Uni-  therapy. This was effective in decreasing the mass size
versity, 00189 Rome, Italy and in resolving subsequent jaundice. This is also the

Author contributions: Capurso G and Delle Fave G designed . ) .
the research; Valente R, Pierantognetti P, Piciucchi M, lannicelli E, first reported case of IPMN-B successfully treated with

Romiti A, Mercantini P, Larghi A, Federici GF, Baracca V, Osti chemoradiotherapy. _C”ni_dans_ Sh(?L!|d consider m_edical
ME, Di Giulio E and Ziparo V contributed to data acquisition and treatment as an option in this clinical scenario, in pa-
drafting; Valente R, Capurso G, Larghi A and Delle Fave G wrote tients who may be unfit for surgery.

the paper; all authors revised the paper and approved the final

version. © 2012 Baishideng. All rights reserved.

Correspondence to: Gianfranco Delle Fave, Professor, Di-

gestive and Liver Disease Unit, Second Medical School, “La Sa- Key words: Intraductal papillary neoplasm; Bile duct;

pienza” University, S. Andrea Hospital, Via Di Grottarossa 1035, Simultaneous; Pancreatic intraductal papillary mucinous
00189 Rome, Italy. gianfranco.dellefave@uniromal..it neoplasm

Telephone: +39-6-33775691 Fax: +39-6-33775526
Received: August 30,2011 Revised: December 16, 2011
Accepted: December 23, 2011

Published online: February 15,2012

Peer reviewer: Yo-ichi Yamashita, MD, PhD, Department
of Surgery, Hiroshima Red Cross Hospital and Atomic Bomb
Survivors Hospital, Senda-machi 1-9-6, Naka-ku, Hiroshima
730-8619, Japan

Valente R, Capurso G, Pierantognetti P, Iannicelli E, Piciuc-
Abstract chi M, Romiti A, Mercantini P, Larghi A, Federici GF, Barucca

Some authors have suggested that intraductal papillary ~ Y> Osti MF, Di Giulio E, Ziparo V, Delle Fave G. Simultane-
mucinous neoplasms of the bile duct (IPMN-B) could ous intraductal papillary neoplasms of the bile duct and pan-
be the the biliary counterpart of IPMN of the pancreas creas treated with chemoradiotherapy. World J Gastrointest
(IPMN-P) since they share several clinical-pathological ~ ©7col 2012; 4(2): 22-25 Available from: URL: http://www.
features. These include prominent intraductal papil- wjgnet.com/1948-5204/full/v4/i2/22.htm DOI: http://dx.doi.

lary proliferation pattern, a gastrointestinal phenotype, org/10.4251/wjgo.v4.i2.22

(4 9

Boishidongs  WJGO | www.wijgnet.com 22 February 15,2012 | Volume 4 | Issue 2 |



INTRODUCTION

Intraductal papillary mucinous neoplasms of the pan-
creas (IPMN-P) are lesions generally characterized by
proliferation of the mucinous epithelium with vary
degrees of ductal and cystic dilatation”. By definition,
these tumours reside within the main pancreatic duct or
its side branches and frequently manifest with grossly vis-
ible papillary growths producing mucin.

Depending on their location within the pancreatic
ductal system, they are subclassified as branch duct
IPMN, main duct IPMN, or combined-IPMNs, the latter
being characterized by the involvement of both the main
pancreatic duct and the branch-ducts. The reported 5-year
risk of developing high grade dysplasia or invasive catci-
noma is directly related to this localization with a risk ex-
ceeding 70% for tumours arising from the main duct, and
substantially lower (25%) risk for lesions of the branch

Accordingly, surgery has been indicated for patients
with main duct IPMN-P, for branch duct lesions of size
> 30 mm or when particular features, such as nodules or
thick walls, as present”.

The clinical behaviour of IPMN-P is less aggressive
than pancreatic adenocarcinoma, even when the lesion
shows malignant features. The overall 5-year survival
rate is indeed higher in patients with malignant invasive
IPMN than in those with pancreatic ductal carcinoma
(36% vs 21%)".

In the past few yeats a rare subtype of cholangiocar-
cinoma, which shows a mainly papillary proliferation into
the bile duct lumen, has been identified and classified
as papillary cholangiocarcinoma. The term intraductal
papillary mucinous neoplasms of the bile duct {PMN-B)
has also been employed for this tumour type, as it shares
some histopathologic and clinical aspects with IPMN-P.
Indeed, IPMN-B seem to have a better clinical prognosis
than the other major types of cholangiocarcinoma”, with
a reported 5-year survival rate for IPMN-B after surgical
resection close to 38%!". However, most reported cases
or seties of IPMN-B have been treated surgically, and
the possible role of medical treatments in patients with
IPMN-B has not been investigated.

Interestingly, a few cases of IPMN-B and IPMN-P
occurting simultaneously have been reported” ', possibly
suggesting a common carcinogenesis pathway.

As all reported cases of simultaneous IPMN-B and
IPMN-P wete also treated surgically, the possible out-
come of such patients when managed conservatively is
unknown. We hereby report a case in which IPMN-B and
IPMN-P were diagnosed, simultaneously and incidentally,
in a patient who received chemoradiotherapy, with excel-
lent results in long-term follow-up.

CASE REPORT

A 76-year-old woman, with a history of hypertension,
hypercolesterolemia and type II diabetes was incidentally
diagnosed with an asymptomatic mass in the liver during
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routine abdominal ultrasonography (US) performed for
evaluation of haematuria. She subsequently underwent
abdominal computer tomogtraphy (CT) scan and magnetic
resonance imaging, resulting in the identification a 25 mm
X 18 mm intrahepatic cholangiocarcinoma. Moreover,
both imaging modalities disclosed the presence of mul-
tiple pancreatic cystic lesions (ranging 10-13 mm) located
in the uncinate process and in the tail of the pancreas.

The patient was referred to our Centre 3 mo after the
initial US, and a magnetic resonance cholangiopancrea-
tography (MRCP) was performed. This demonstratied a
30-mm bulky fluid lesion, with a 25-mm endoluminal sol-
id component, occupying the bile duct lumen in the right
liver, as well as multiple pancreatic cystic lesions (rang-
ing 10-13 mm) in the uncinate process and in the tail of
pancreas and communicating with an irregular Wirsung,
consistent with the diagnosis of diffuse branch duct pan-
creatic IPMN. Endoscopic ultrasound (EUS) confirmed
the presence of an hepatic irregular fluid lesion originat-
ing from the bile duct (major diameter 23 mm) with an
internal solid component, and multiple dilatations in both
the uncinate process and of in the tail of the pancreas,
suggestive for branch duct IPMN-P. However, an EUS-
guided fine needle aspiration of the biliary lesion was
inconclusive for cancer cells. At that time the patient
was asymptomatic, the carbohydrate antigen 19-9 levels
were normal and there was no biliary tract dilatation or
biochemical abnormalities. The possibility of surgery was
discussed with the patient, who refused this option and a
follow-up was programmed.

Seven months later a follow-up MRCP demonstrated
disease progression (Figure 1A) with an increased size of
the bile duct lesion (40 mm), which now extended to the
biliary confluence. Its content was described as a fluid
proteic component consistent with mucin. The pancreatic
lesions were stable. Blood tests showed initial signs of cho-
lestasis [aspattate transaminase 331 U/L (n.v 15-46 U/L),
alanine transaminase 273 U/L (a.v 11-66 U/L), y glutamyl
transferase 476 U/L (n.v 8-78 U/L), alkaline phosphatase
161 U/L (n.v 35-128 U/L)]. An endoscopic retrograde
cholangiopancreatography (ERCP) was performed and a
biliary plastic stent (10 FR) was inserted. Multiple endo-
scopic bioptic and brushing assays on the biliary lesion
indicated biliary duct cells with a papillary growth, showing
severe dysplasia and cancer foci, within lakes of mucin.
The findings were considered suggestive for an invasive
IPMN-B.

Given the patient’s preferences, age and co-morbid-
ities, a conservative management was chosen and the
patient underwent concomitant chemotherapy (5-fluoru-
racine, 5 d infusion for 6 wk 225 mg/ m’ per die) and ra-
diotherapy (total 50.4 Gy; 1.8 Gy/28 fractions, for 6 wk).

Three months after the end of the treatment (18 mo
after the diagnosis) she underwent a re-staging CT-scan
and a MRCP which showed a decrease in the size of the
biliary lesion (30 mm) and a prevalence of the endolumi-
nal component (Figure 1B), and an absence of bile duct
dilation. The pancreatic lesions were again stable in size.
As the patient was asymptomatic and blood tests in the
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Figure 1 Haste in coronal plane. A: Biliary lesion ( 40 mm in size) extending
to the biliary confluence (arrow); B: A reduction of the biliary lesion (30 mm in
size) after radio-chemotherapy with a prevalence of the endoluminal compo-
nent, in the absence of bile duct dilatation (arrowhead).

normal range, a new ERCP was performed and the plas-
tic biliary plastic was removed.

Five months later (23 mo after the diagnosis) a new
MRCP again showed signs of disease progression, with
an increase in the size of both the biliary (45 mm) and of
the largest pancreatic lesions (31 mm). This increase in
size of > 1 cm in few months, with a lesion size exceed-
ing 3 cm is considered to be suggestive of a potentially
malignant behaviour™”. A second EUS confirmed the
presence of the biliaty lesion extending from the median
third of the main biliary duct to the hepatic hilum, and
of multiple pancreatic lesions communicating with a
dilated Wirsung’s duct. EUS-FNA of the largest cystic
pancreatic lesion (Figure 2) in the uncinate process was
performed and fluid collected for further analyses. The
cystic fluid level of Carcinoembryonic Antigen (CEA)
was 27 U/L and amylase was 23.8842 U/L. Cytological
examination showed dysplastic epithelium within lakes of
mucin.

The patient then underwent second-line chemotherapy
treatment (Gemcitabine 1000 mg/ m’, 1,8,15 q28, 3/4 wk).

A restaging CT-scan 28 mo after diagnosis showed a
new stabilization, of both the biliary (45 mm) and of the
pancreatic lesions. This was further confirmed by another
MRCP conducted 3 mo later (31 mo after the diagnosis),
which demonstrated a significant decrease in size of the
major pancreatic lesion (20 mm).

Currently (36 mo after the diagnosis) the patient is as-
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Figure 2 Ultrasound endoscopy image of the pancreatic lesion in the unci-
nate process showing a 30-mm anechoic lesion without any solid nodule or
solid component.

ymptomatic and in good clinical conditions, the disease is
stable, and she is undergoing her 26th administration of
chemotherapy.

DISCUSSION

We have described a case of concomitant biliary and pan-
creatic IPMNs that were diagnosed incidentally and were
managed conservatively by endoscopic stent placement
and chemo-radiotherapy with a good clinical outcome in
a 3-year follow-up.

The term biliary IPMN refers to a recently classified
subtype of cholangiocarcinoma, which is considered the
biliary counterpart of pancreatic IPMN, as they share
several clinico-pathological features. These include a
prominent intraductal papillary proliferation pattern, a

gastrointestinal phenotype, frequent mucin hyper-secre-
[8,14]

tion and progression to mucinous carcinoma

Such intraductally-growing tumours account for only
a small fraction of cholangiocarcinomas, and represent an
equivocally-classified entity that has been described in the
literature with several different names (mucin-producing
intrahepatic cholangiocarcinoma, biliary papillary tumor,
mucin producing bile duct tumor, intrahepatic biliary in-
traductal papillary mucinous neoplasia, IPMN-B, biliary
IPMN)",

IPMN-Bs present with striking similatities to pancre-
atic IPMNs, including intraductal papillary growth, the
production of mucin and the relatively indolent clinical
behaviour. As the biliary tract and the pancreas have a
common embryologic origin from the ventral foregut, it
seems plausible that some common genetic events may
lead to the development of IPMN-P and IPMN-B.

Interestingly, it has recently been proposed that only
IPMN-Bs with proper mucin production, such as the one
diagnosed in the present report, share histopathologi-
cal and molecular similarities with IPMN-P"”, and that
although the clinicopathological features of IPMN-B re-
semble those of IPMN-P, the biliary lesions have a higher
malignancy rate”

To the best of our knowledge, there have been only
four reported cases of patients with synchronous IPMN-B
and IPMN-P, all of which weresurgically treated” . We
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have made the first presentation of the clinical course of
a case treated conservatively with a good clinical outcome
in a long-term follow-up. This suggests that even in ag-
gressive cases, with clear signs of malignant transforma-
tion, concomitant IPMN-B and IPMN-P may be con-
servatively managed with chemoradiotherapy in patients
with a relatively high surgical risk.

Intraductal papillary mucinous neoplasms of the pan-
creas are being increasingly diagnosed due to improved
imaging techniques and greater awareness' . Therefore,
their incidental diagnosis often occur in elderly patients
undergoing imaging procedures for other disorders' ™.
In such cases, surgery may be ruled-out, even in presence
of factors associated with a higher risk of malignancy.

However, there have been no reported studies specifi-
cally investigating the possible efficacy of chemotherapy
and/or radiotherapy in this setting. Our finding of a
radiologic response of both biliary and pancreatic intra-
ductal papillary mucinous neoplasms to medical treat-
ments may therefore prove interesting for similar cases,
in the absence of evidence from clinical trials.

On the other hand, whether the coincidence of these
two neoplasms is merely accidental, or part of a defined
phenotype requires further detailed clinical and molecular
studies on larger series.

Our observation seems to confirm that IPMN-B and
IPMN-P, even when occurring simultaneously and with
signs suggesting a malignant behaviour, have a relatively
good prognosis and require a specific multidisciplinary
therapeutic approach.
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Abstract

Gastric B-cell lymphoma of the mucosa associated lym-
phoid tissue (MALT) lymphoma is one of the most com-
mon forms of extranodal lymphoma. In addition to in-
fection with Helicobacter pylori (H. pylori), the presence
of an underlying autoimmune disease has also been
associated with MALT lymphoma development. To date,
no familial predisposition for MALT lymphomas has
been reported as opposed to other types of lymphoma.
A 65-year-old woman was admitted at our institution
in 1998 with a diagnosis of H. pylori positive gastric
MALT lymphoma and the presence of chronic autoim-
mune thyroiditis was established on further work-up.
H. pylori eradication did not result in regression of the
lymphoma and RT-PCR showed the presence of the
t(11;18)(g21;921) translocation. About 1.5 years after
H. pylori eradication, chemotherapy with cladribine
resulted in complete remission. Due to lymphoma re-
currence 13 mo later, radiotherapy to the stomach (46
Gy) resulted in minimal residual disease without further
progression. The patient developed a second malig-
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nancy (Epstein-Bar virus-associated anaplastic large cell
lymphoma in the mediastinum) in 2004 which initially
responded to two courses of chemotherapy, but she re-
fused further therapy and died of progressive lympho-
ma in 2006. In 2008, her 55 years old daughter with a
long standing Sjogren’s syndrome was diagnosed with
MALT lymphoma of the right parotid, but no evidence
of gastric involvement or H. pylori infection was found.
Currently, she is alive without therapy and undergoing
regular check-ups. To our knowledge, this is the first
report of MALT lymphoma in a first-degree relative of a
patient with gastric MALT lymphoma in the context of
two autoimmune diseases without a clearly established
familial background.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Malignant lymphomas are tumors with an increasing inci-
dence. Despite wide geographic variations, the overall in-
cidence is currently estimated at 2/100 000" As opposed
to solid tumors, however, malignant lymphomas consti-
tute a heterogeneous group of different disease entities.
In view of this, an explanation for the rising incidence
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1s difficult, as various types of lymphomas have distinct
characteristics and contributing pathogenetic factors. In
general, the presence of an autoimmune disease has been
judged to be risk factor for the development of malignant
lymphomas and Sjégren’s syndrome (SS), rheumatoid
arthritis, autoimmune thyroiditis and Lupus erythemato-
sus have especially been associated with the development
of diffuse large B-cell lymphomas, extranodal marginal
B-cell lymphomas of the mucosa associated lymphoid
tissue (MALT lymphoma), but also Hodgkin’s disease™ .
Controversially, immunosuppression has also been linked
to lymphoma development, as evidenced by patients with
post-transplant lymphoproliferative diseases and patients
being given immunosuppression for rheumatoid diseases.
In the latter, however, there is still some controversy as
to whether lymphoma development is de facto linked to
the underlying disease necessitating immunosuppression
rather than the immunosuppressive agents[s’()].

A familial background of non-Hodgkin’s lymphoma
(NHL) has repeatedly been reported to constitute a sig-
nificant risk factor for lymphoma development. In an
evaluation of first-degree relatives of lymphoma patients,
Palticl ¢z a/” observed an increased rate of both NHL
as well as Hodgkin’s lymphoma development among
the population when compared to control groups. The
Swedish Family Cancer database analyzed familial risk for
NHL in terms of histopathological subtypes and showed
a significantly increased risk for diffuse large B-cell lym-
phomas and follicular lymphomas'”.

MALT lymphoma is among the more common
lymphoma subtypes and constitutes about 7%-8% of
all newly diagnosed B-cell lymphomasm. In terms of
pathogenesis, gastric MALT lymphoma is the paradigm
for an immunomediated malighancy, as evidenced by
the strong association with SS, autoimmune thyroiditis
and, in case of gastric MALT lymphoma, infection with
Helicobacter pylori (H. ]‘)]/M‘Z)“O]. The validity of the latter
model/association has been demonstrated by the impres-
sive response of gastric MALT lymphomas to eradication
of the bacteria, resulting in complete remissions in up to
80% of selected patientsm’m. Apart from autoimmunity
and chronic antigenic stimulation driven by infections,
however, no risk factors for MALT lymphoma have
been reported, and no evidence for familial clustering of
MALT lymphomas can be found in the current literature.

We report the cases of two women (mother and
daughter), who both developed MALT lymphoma with

the background of an autoimmune disease.

CASE REPORT

A 65-yeat-old woman was admitted at our institution for
further treatment of a recently diagnosed gastric MALT
lymphoma in September 1998. Due to epigastric com-
plaints for a period of about five mo, a gastroscopy was

performed, which disclosed the presence of a gastric ulcer
in the corpus. Multiple biopsies from the ulcer as well
as from the surrounding hyperemic mucosa were taken,
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and disclosed the presence of extranodal marginal zone
MALT lymphoma along with active infection with H. pylori.
Antibiotic therapy with clarithromycin, metronidazole for
10 d and intake of pantoprazole were initiated. At our
institution, a re-gastroscopy was performed 6 wk after
eradication therapy, showing no evidence of H. pylori and
healing of the ulcer, but unchanged histological presence
of MALT lymphoma. RT-PCR performed on paraffin
embedded specimens showed the presence of the MALT
lymphoma specific t(11;18)(q21;q21)-translocation.

The patient’s initial physical condition was good
and blood counts were normal except an elevated B2-
microglobulin level (2.73 mg/L) and anemia grade I re-
lated to slight chronic blood loss from the gastritis. The
medical history revealed appendectomy, cholecystectomy
and hysterectomy and the familial history was positive for
malignancies (mother died age 38 years from what the
patient related as “acute leukemia” and a brother had died
from pancreatic carcinoma). At the time of admission,
the medical history of both the patient’s daughters was
uneventful, except SS in the older daughter which had
been histologically verified in 1993. Extensive staging in-
cluding endosonography of the stomach and duodenum,
colonoscopy with multiple biopsies, 18F-FDG-PET,
CT-scan of thorax and abdomen, ultrasound of lymph
nodes, thyroid and salivary glands as well as a bone mar-
row biopsy showed restriction of the lymphoma to the
stomach, corresponding to stage [ disease. Thyroid ultra-
sound, however, was suggestive of chronic autoimmune
thyroiditis, which was also verified by the presence of
elevated thyroid autoantibodies with subclinical hypothy-
reosis (TSH 8.9 mU/L and thyreoglobulin-autoantibodies
424 ng/ml).

Consecutive serial gastroscopies performed every three
mo showed no chance of the MALT lymphoma infiltrate
1.5 years after initial diagnosis and chemotherapy with the
nucleoside analogue cladribine was initiated. Treatment
consisted of 0.12 mg/kg cladribine given iv. days 1-5 ev-
ery 28 d for four courses, resulting in complete remission
(CR) of the gastric MALT lymphoma.

Thirteen months after initial CR, a control gastros-
copy disclosed histological evidence for H. pylori-negative,
t(11;18)(q21;q21)-positive relapse of gastric MALT lym-
phoma and endosonography showed enlarged lymph
nodes along the lesser curvature. Consequently, the pa-
tient received radiotherapy at a dose of 46 Gy and again
achieved a histologically verified CR. Upon the third
follow-up gastroscopy, however, the presence of probable
minimal residual disease (pMRD) was suspected and the
CR was rated as a probable sampling error. All gastrosco-
pies until the patient’s death repeatedly disclosed pMRD
without progression in spite of the fact that no therapy
was given.

In July 2004, the patient developed acute dyspnea and
a CT scan showed a subglottic mass leading to massive
tracheal compression. Histological assessment showed
the presence of anaplastic large B-cell lymphoma as-
sociated with Epstein-Bar virus. Molecular assessment
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disclosed the absence of t(11,18)(q21;q21) and no clonal
relationship to the initial MALT lymphoma and was thus
rated as a second malignancy. Two cycles of chemothera-
py were administered containing rituximab, mitoxantrone,
cyclophosphamide and vincristine, resulting in complete
remission of the lymphoma. The patient, however, re-
fused any further therapy and remained in CR until Feb-
ruary 2006, when the patient had to be re-admitted due
to rapidly progressing dyspnea and deteriorating general
condition, resulting in the patient’s death in May 2006.

In February 2008, the patient’s daughter was admitted
at our institution at the age of 55 years. After having been
diagnosed with SS in 1993, she had developed a painless
swelling in the right parotid gland. Ultrasound and a con-
secutive MRI were suggestive of a Warthin tumor and
the patient underwent superficial parotidectomy. Upon
histological assessment, infiltration of the parotid with
MALT lymphoma was found. Apart from the diagnosis
of SS with consecutive dryness of eyes and mouth, the
patient’s general condition was excellent and her medical
history uneventful.

The lymphoma was analyzed for MALT lymphoma
specific genetic aberrations including RT-PCR for t(11;18)
(921;q21) as well as FISH for t(14;18) involving IGH/
MALT and assessment of trisomies 3 and 8, yielding
negative results. For staging, a CT scan of thorax and
abdomen and MRI of orbit, salivary glands and the cervi-
cal region were performed. Findings were inconspicuous
except enlarged bilateral lymph nodes measuring up to 22
mm, which were rated as involvement with lymphoma.
However, no histological verification of these lymph
nodes was done. In view of the mother’s medical history,
a gastroscopy and a bone marrow biopsy were performed.
No evidence of lymphoma involvement was seen on
these investigations and the patient was rated negative
for H. pylori both on histology as well as serology. As the
patient was asymptomatic and without documented pro-
gression of the disease, she is currently on a wait-and-see
strategy with radiological assessment consisting of MRI
of salivary glands and cervical region as well as a CT of
thorax and abdomen every 3 mo.

DISCUSSION

A familial background of non-Hodgkin lymphoma or
other lymphoproliferative malignancies has repeatedly
been reported as a significant risk factor for NHL. A
computerized literature research identified nine recent
analyses, including a total of 21 378 patients with NHL

(81319

for assessment of familial ris I An analysis of
the Swedish Family Cancer Database, including 4.445
patients diagnosed with NHL having at least one first-
degree relative diagnosed with NHL, has assessed the fa-
milial risk in terms of standardized incidence ratios (SIRs).
A first-degree relative suffering from NHL significantly
increased the general risk for NHL (SIR = 1.8), with the
SIR for diffuse large B-cell lymphoma being 1.8, follicu-
lar lymphoma 2.0 and “B-cell lymphoma, not otherwise
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specified” being 3.4%,

Wang et al™ evaluated 10 211 cases and 11 905 con-
trols from the International Lymphoma Epidemiology
Consortium comprising 17 case control studies and re-
ported similar results. The overall NHL risk for a person
with a first-degree relative compared to a stratified con-
trol collective was reported at an odds ratio (OR) of 1.5.
Controversial findings, however, were reported whether
a parent or sibling with NHL provides a higher risk for
consecutive NHL-development. Furthermore, the level
of risk seemed to be higher for histopathological specific
concordant neoplasm than for other subtypes in various
reports, but due to the limited number of cases, statistical
significance was not reached®'™.

While infectious agents and autoimmune diseases
have repeatedly been linked with MALT lymphoma
pathogenesis, no data on a familial background in pa-
tients with MALT lymphoma have been published so far.

As it 1s, the case of the patient with gastric MALT
lymphoma also highlights various clinically relevant points.
First of all, it underscores the potential influence of chron-
ic autoimmune disease on the development of gastric
MALT lymphoma, as recently highlighted by Troch ez al™.
As has been shown, these lymphomas might be indepen-
dent of H. pylori even at early stages and the presence of
an underlying autoimmune disease has been reported as a
negative prognostic risk factor for lymphoma regression
after H. pylori eradication'. In addition, the lymphoma
cells in our patient harbored the t(11;18)(q21;q21) trans-
location, which is also thought to confer resistance to
antibiotic therapy. Consequently, no response was seen
with H. pylori eradication and chemotherapy subsequently
resulted in complete remission (CR). This CR was never-
theless relatively short and consecutive radiation resulted
in pMRD, which was initially erroneously assessed as CR
probably due to a sampling error. In spite of the fact that
no further therapy was applied, the MALT lymphoma was
stable for a prolonged time, i.c., until the patient’s death.
This is in keeping with recent data published by Fischbach
et al”"" who have shown that patients with pMRD after
H. pylori-eradication should not undergo further therapy,
as has also been underscored by the recently published
EGILS-consensus for management of gastric MALT-
lymphomam]. To our knowledge, the cases presented in
this article constitute the first report of MALT lymphoma
developing in first degree relatives. A computerized search
of the published literature disclosed no information on
MALT lymphoma and a familial background, and “MALT
lymphoma” as a distinct lymphoma entity was not listed
in the Swedish Family Cancer Database or in any other
article related to familial NHL development.

The MALT lymphomas diagnoses in our patients, how-
ever, showed different characteristics, as the mothet’s lym-
phoma developed in the stomach, while the daughter was
diagnosed with parotid MALT lymphoma. As expected
in a t(11;18)(q21;q21) positive gastric MALT lymphoma,
no response to H. pylori eradication was seen and necessi-
tated chemotherapy. In the parotid MALT lymphoma, no
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genetic abnormalities could be detected and no evidence
of gastric MALT lymphoma or H. pylori infection was
seen at a staging gastroscopy. Interestingly, both mother
and daughter suffered not only from MALT lymphoma
but were also diagnosed with an autoimmune disorder
(chronic autoimmune thyroiditis in the mother, SS in the

daughter).

To date, no familial background for the development

of MALT lymphoma has been reported, but our cases
nevertheless suggest that the combination of autoim-
mune disease and MALT lymphoma in a first degree rela-
tive might constitute a risk factor for consecutive MALT
lymphoma development.
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results, conclusion or facts and data of pertinent literature so as to
validate the innovativeness, scientific and practical values of their own
research achievements, thus ensuring that their articles have novel
arguments or viewpoints, solid evidence and correct conclusion; and
(4) Maximization of the benefits of employees: It is an iron law that a
first-class journal is unable to exist without first-class editors, and only
first-class editors can create a first-class academic journal. We insist
on strengthening our team cultivation and construction so that every
employee, in an open, fair and transparent environment, could con-
tribute their wisdom to edit and publish high-quality articles, thereby
realizing the maximization of the personal benefits of editorial board
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members, authors and readers, and yielding the greatest social and
economic benefits.
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vances in basic and clinical research on gastrointestinal oncology. The
topics of WJGO cover the carcinogenesis, tumorigenesis, metastasis,
diagnosis, prevention, prognosis, clinical manifestations, nutritional
support, molecular mechanisms, and therapy of benign and malignant
tumors of the digestive tract. This cover epidemiology, etiology, im-
munology, molecular oncology, cytology, pathology, genetics, genom-
ics, proteomics, pharmacology, pharmacokinetics, nutrition, diagnosis
and therapeutics. This journal will also provide extensive and timely
review articles on oncology.
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introduce and comment on major advances and developments in the
field; (2) Frontier: To review representative achievements, comment
on the state of current research, and propose directions for future
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strategies on how to solve the questions; (5) Guidelines for Basic
Research: To provide guidelines for basic research; (6) Guidelines for
Clinical Practice: To provide guidelines for clinical diagnosis and treat-
ment; (7) Review: To review systemically progress and unresolved
problems in the field, comment on the state of current research, and
make suggestions for future work; (8) Original Articles: To report in-
novative and original findings in gastrointestinal oncology; (9) Brief
Articles: To briefly report the novel and innovative findings in cardiol-
ogy; (10) Case Report: To report a rare or typical case; (11) Letters to
the Editor: To discuss and make reply to the contributions published
in WJGO, or to introduce and comment on a controversial issue of
general interest; (12) Book Reviews: To introduce and comment on
quality monographs of gastrointestinal oncology; and (13) Guidelines:
To introduce consensuses and guidelines reached by international and
national academic authorities wotldwide on the research in gastroin-
testinal oncology.
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Biostatistical editing

Statisital review is performed after peer review. We invite an expert in
Biomedical Statistics from to evaluate the statistical method used in
the paper, including ~test (group or paired comparisons), chi-squared
test, Ridit, probit, logit, regression (lineat, curvilinear, or stepwise),
cotrelation, analysis of variance, analysis of covatiance, e#. The te-
viewing points include: (1) Statistical methods should be described
when they ate used to verify the results; (2) Whether the statistical
techniques are suitable or correct; (3) Only homogencous data can be
averaged. Standard deviations are preferred to standard errors. Give
the number of observations and subjects (7). Losses in observations,
such as drop-outs from the study should be reported; (4) Values such
as ED50, 1.D50, IC50 should have their 95% confidence limits cal-
culated and compared by weighted probit analysis (Bliss and Finney);
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peting commercial, personal, political, intellectual, or religious interests
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cate any potential conflict they might have reviewing a particular
paper. Before submitting, authors are suggested to read “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Research:
Conflicts of Interest” from International Committee of Medical
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Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee or it
should be stated clearly in the text that all persons gave their informed
consent prior to their inclusion in the study. Details that might dis-
close the identity of the subjects under study should be omitted. Au-
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thors should also draw attention to the Code of Ethics of the World
Medical Association (Declaration of Helsinki, 1964, as revised in
2004).

Statement of human and animal rights

When reporting the results from experiments, authors should follow
the highest standards and the trial should comform to Good Clinical
Practice (for example, US Food and Drug Administration Good Clini-
cal Practice in FDA-Regulated Clinical Trials; UK Medicines Research
Council Guidelines for Good Clinical Practice in Clinical Ttials) and/
or the World Medical Association Declaration of Helsinki. Generally,
we suggest authors follow the lead investigator’s national standard. If
doubt exists whether the research was conducted in accordance with
the above standards, the authors must explain the rationale for their
approach and demonstrate that the institutional review body explicitly
approved the doubtful aspects of the study.

Before submitting, authors should make their study approved by
the relevant research ethics committee or institutional review board.
If human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If experimental animals were used,
the materials and methods (experimental procedures) section must
clearly indicate that appropriate measures were taken to minimize
pain or discomfort, and details of animal care should be provided.

SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals of
their institution or national animal welfare committee. For the sake of
transparency in regard to the performance and reporting of clinical
trials, we endorse the policy of the ICMJE to refuse to publish pa-
pers on clinical trial results if the trial was not recorded in a publicly-
accessible registry at its outset. The only register now available, to our
knowledge, is http://wwwclinicaltrials.gov sponsored by the United
States National Library of Medicine and we encourage all potential
contributors to register with it. However, in the case that other reg-
isters become available you will be duly notified. A letter of tecom-
mendation from each author’s organization should be provided with
the contributed article to ensure the privacy and secrecy of research is
protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned to
the author(s) and the editors will not be responsible for loss or dam-
age to photographs and illustrations sustained during mailing;

Online submissions

Manuscripts should be submitted through the Online Submis-
sion System at: http://www.wignet.com/1948-5204office. Authors
are highly recommended to consult the ONLINE INSTRUC-
TIONS TO AUTHORS (http://www.wjgnet.com/1948-5204/
g info_20100312180518.htm) before attempting to submit online. For
assistance, authors encountering problems with the Online Submi-
ssion System may send an email desctibing the problem to wigo@
wjgnet.com, or by telephone: +86-10-85381891. If you submit your
manuscript online, do not make a postal contribution. Repeated on-
line submission for the same manuscript is strictly prohibited.
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All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins.
Style should conform to our house format. Required information for
each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should be
provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by International Committee of Medical Journal
Editors, based on (1) substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data; (2)
drafting the article or revising it critically for important intellectual
content; and (3) final approval of the version to be published. Au-
thots should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde Medi-
cal College, Chengde 067000, Hebei Province, China. One authot may
be represented from two institutions, for example, George Sgourakis,
Department of General, Visceral, and Transplantation Surgery, Es-
sen 45122, Germany; George Sgourakis, 2nd Surgical Department,
Korgialenio-Benakio Red Cross Hospital, Athens 15451, Greece

Author contributions: The format of this section should be: Author
contributions: Wang CL and Liang L. contributed equally to this work;
Wang CL, Liang L, Fu JE Zou CC, Hong F and Wu XM designed
the research; Wang CL, Zou CC, Hong F and Wu XM performed the
research; Xue JZ and Lu JR contributed new teagents/analytic tools;
Wang CL, Liang I and Fu JF analyzed the data; and Wang CL, Liang
L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of sup-
portive foundations should be provided, e.g. Supported by National
Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, af-
filiation, the complete name of institution, city, postcode, province,
country, and email. All the letters in the email should be in lower case.
A space interval should be inserted between country name and email
address. For example, Montgomery Bissell, MD, Professor of Medi-
cine, Chief, Liver Center, Gastroenterology Division, University of
California, Box 0538, San Francisco, CA 94143, United States. mont-
gomety.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, country
number, district number and telephone or fax number, e.g. Tele-
phone: +86-10-85381891 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. Nor-
mally, three experts are invited for each article. Decision for accep-
tance is made only when at least two experts recommend an article
for publication. Reviewers for accepted manuscripts are acknowl-
edged in each manuscript, and reviewers of articles which were not
accepted will be acknowledged at the end of each issue. To ensure
the quality of the articles published in ]GO, reviewers of accepted
manuscripts will be announced by publishing the name, title/posi-
tion and institution of the reviewer in the footnote accompanying
the printed article. For example, reviewers: Professor Jing-Yuan Fang,
Shanghai Institute of Digestive Disease, Shanghai, Affiliated Renji
Hospital, Medical Faculty, Shanghai Jiaotong University, Shanghai,
China; Professor Xin-Wei Han, Department of Radiology, The First
Affiliated Hospital, Zhengzhou University, Zhengzhou, Henan Prov-
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ince, China; and Professor Anren Kuang, Department of Nuclear
Medicine, Huaxi Hospital, Sichuan University, Chengdu, Sichuan
Province, China.

Abstract

There are unstructured abstracts (no more than 256 words) and
structured abstracts (no more than 480). The specific requirements
for structured abstracts are as follows:

An informative, structured abstracts of no more than 480 words
should accompany each manuscript. Abstracts for original contribu-
tions should be structured into the following sections. AIM (no more
than 20 words): Only the purpose should be included. Please write
the aim as the form of “To investigate/study/...; MATERIALS
AND METHODS (no more than 140 words); RESULTS (no more
than 294 words): You should present P values where appropriate and
must provide relevant data to illustrate how they were obtained, e.g.
6.92 £ 3.86 »s3.61 £ 1.67, P < 0.001; CONCLUSION (no more than
26 wotds).

Key words
Please list 5-10 key words, selected mainly from Index Medicns, which
reflect the content of the study.

Text

For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and DIS-
CUSSION, and should include appropriate Figures and Tables. Data
should be presented in the main text or in Figures and Tables, but not
in both. The main text format of these sections, editorial, topic high-
light, case teport, letters to the editors, can be found at: http:/ /www.
wignet.com/1948-5204/¢_info_listhtm.

Hllustrations

Figures should be numbered as 1, 2, 3, ex., and mentioned cleatly
in the main text. Provide a brief title for each figure on a sepa-
rate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wijgnet.com/1007-9327/13/4891.pdf; http://www.
wignet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is nec-
essary in line-art image. Scale bars should be used rather than magnifi-
cation factors, with the length of the bar defined in the legend rather
than on the bar itself. File names should identify the figure and panel.
Avoid layering type directly over shaded or textured areas. Please use
uniform legends for the same subjects. For example: Figure 1 Patho-
logical changes in atrophic gasttitis after treatment. A: ..; B: .; C: ..; D:
w; Bi w5 Frs G LLete It ds our principle to publish high resolution-
figures for the printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into the
text where applicable. The information should complement, but not
duplicate the text. Use one horizontal line under the title, a second
under column heads, and a third below the Table, above any foot-
notes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that ate not statistically significant should not be noted. ‘P < 0.05,
"P < 0.01 should be noted (P > 0.05 should not be noted). If there
are other seties of P values, °P < 0.05 and P < 0.01 are used. A third
seties of P values can be expressed as ‘P < 0.05 and P < 0.01. Other
notes in tables or under illustrations should be expressed as 'E ’E °F;
or sometimes as other symbols with a superscript (Arabic numer-
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als) in the upper left corner. In a multi-curve illustration, each curve
should be labeled with @, o, m, O, A, A, e, in a certain sequence.
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should be included. Authors are responsible for obtaining written
permission to use any copytighted text and/or illustrations.
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p B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h, blood
glucose concentration, ¢ (glucose) 6.4 £ 2.1 mmol/L; blood CEA
mass concentration, p (CEA) = 8.6 24.5 pg/L; CO, volume fraction,
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10% formalin; and mass fraction, 8 ng/g, e#. Arabic numerals such as
23,243, 641 should be read 23243 641.

The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/1948-5204/
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Abbreviations

Standard abbreviations should be defined in the abstract and on first
mention in the text. In general, terms should not be abbreviated un-
less they are used repeatedly and the abbreviation is helpful to the
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breviations: A Guide for Biological and Medical Editors and Authors
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Guidelines for clinical practice: http:/ /www.wijgnet.
com/1948-5204/¢_info_20100312181552.htm

Review: http://wwwwignet.com/1948-5204/
g info_20100312181719.htm

Original articles: http:/ /wwwwijgnet.com/1948-5204/
g info_20100312181919.htm

Brief atticles: http://wwwwjgnet.com/1948-5204/
g info_20100312182057.htm

Case report: http:/ /www.wignet.com/1948-5204/
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Book reviews: http:/ /www.wjgnet.com/1948-5204/
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g info_20100312182544.htm
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sion. (1) Grade A: priotity publishing; (2) Grade B: minor language
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