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The incidence of deep vein thrombosis in Japanese patients
undergoing endoscopic submucosal dissection

Masafumi Kusunoki, MD," Kazumasa Miyake, MD, PhD," Tomotaka Shindo, MD, PhD,*
Nobue Ueki, MD, PhD,* Tetsuro Kawagoe, MD, PhD,* Katya Gudis, PhD,* Seiji Futagami, MD, PhD,"
Taku Tsukui, MD, PhD,* Ikuyo Takagi, MD, PhD,? Junro Hosaka, MD, PhD,?> Choitsu Sakamoto, MD, PhD"*

Tokyo, Japan

Background: Endoscopic submucosal dissection (ESD) is more invasive than other common endoscopic
procedures and may increase the risk for deep vein thrombosis (DVT)/pulmonary embolism. The incidence of
DVT/pulmonary embolism after ESD has not been adequately studied.

Objective: To evaluate DVT incidence and disease-specific features of D-dimer levels in ESD patients.
Design: Prospective cohort study.

Setting: Single academic center.

Patients: This study involved 60 patients with superficial gastric neoplasms indicated for ESD.

Intervention: For all patients who underwent ESD, ultrasonography of the lower limbs was performed to detect
DVT the day after ESD. D-dimer levels were measured 3 times: before ESD, immediately after ESD, and the day
after ESD.

Main Outcome Measurements: DVT incidence after ESD.

Results: The DVT incidence was 10.0% (6/60). At all 3 time points, D-dimer measurements were higher in patients
with DVT than in patients without DVT. According to receiver operating characteristic curve analysis, the resulting
cut-off value of the D-dimer level the day after ESD was 1.9 ug/mL (sensitivity 83.3%; specificity 79.6%) for ESD
patients, with superior association to pre-ESD or immediately after ESD. In univariate analyses, high D-dimer levels the
day after ESD and the presence of comorbidities were significantly associated with DVT development.

Limitations: Single center and small number of patients.

Conclusion: ESD procedures have a moderate risk for venous thromboembolism. In patients undergoing ESD,
D-dimer levels, especially on the day after ESD, may have specific features associated with DVT development.

(Gastrointest Endosc 2011;74:798-804.)

Pulmonary thromboembolism (PTE) is a clinically seri-
ous condition in which a thrombus or other embolic pro-
cess causes embolism in the pulmonary circuit. Overall,
90% of PTE results from deep vein thrombosis (DVT)
involving veins of the lower limbs. Recently, PTE and DVT

Abbreviations: AUC, area under the ROC curve; BMI, body mass index;
CI, confidence interval; DVI, deep vein thrombosis; ESD, endoscopic
submucosal dissection; P1E, pulmonary thromboembolism; ROC, re-
cetver operating characteristic; VIE, venous thromboembolism.
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have been regarded as sequential conditions, and the
general term venous thromboembolism (VIE) has been
applied. VTE is both a social and a health care problem.
Advanced age, malignant disease, inflammation, pro-
tracted bed rest, obesity, ischemic heart disease, and preg-
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nancy are among the known risk factors contributing
to VIE."

Endoscopic submucosal dissection (ESD) was devel-
oped to overcome the technical limitations of EMR.24 ESD
permits en bloc resection for larger lesions and has a
higher rate of histologically complete resection (>80%)
than conventional EMR.> However, ESD often necessitates
that patients assume the same position for a prolonged
period during and after the procedure, because of techni-
cal difficulties and frequent complications such as bleed-
ing or perforation.>¢ Therefore, the ESD procedure may be
associated with a risk for VTE. It is thus important to
confirm that the risk of thromboembolism is significant
when ESD is performed and to predict the occurrence of
DVT in order to prevent this clinically serious condition.
However, the incidence of DVT among patients undergo-
ing ESD has not previously been investigated.

The D-dimer is a marker of endogenous fibrinolysis and
should therefore be detectable in patients with DVT. On
the other hand, D-dimer levels vary depending on disease
characteristics, sampling time points after surgery, and the
amount of bleeding. Several studies have shown the
D-dimer assay to be a sensitive but nonspecific marker of
DVT.? However, disease-specific screening for DVT has
received little attention.!0

The present study aimed to evaluate DVT incidence
and investigate the disease-specific features of D-dimer
levels in patients undergoing ESD as a potential accurate
marker of DVT.

METHODS

Study design and patient population

This prospective, cohort study was conducted from
June 2007 to February 2009 at Nippon Medical School. We
included consecutive patients aged at least 20 years with
gastric neoplasms indicated for ESD. The lesions were
judged by using magnified chromoendoscopy and pathol-
ogy evaluation of biopsy specimens. The judgment was
based on the expanded criteria for ESD. These criteria
indicate an extremely low risk of lymph node metastasis,
as reported by Gotoda et al.!! The exclusion criteria were
age >90 years; the presence of congenital and secondary
coagulopathy, thrombophilia, malignancy other than gas-
tric neoplasm, recent surgical procedures (within the pre-
ceding 12 months); pregnancy; use of estrogens; acute
inflammatory disease, and body mass index (BMID) exceed-
ing 30. Patients with preexisting coagulation disorders, as
evidenced by DVT on ultrasonography of the lower limbs
in the preoperative state, were also excluded. The follow-
ing demographic characteristics were collected at screen-
ing before ESD: age, sex, BMI (18.5 kg/m? = normal value
range < 25.0 kg/m?), comorbidities (chronic heart failure,
chronic obstructive pulmonary disease, chronic renal dis-
ease, stroke), and use of anti-thrombotic drugs (warfarin,
aspirin, ticlopidine, ethyl icosapentate, clopidogrel, and

dipyridamole). When patients had taken anti-thrombotic
drugs, therapy with these drugs was stopped from 5, 10,
14, 5, and 7 days before the ESD procedure, respectively,
until at least the day after ESD. Patients who had been
treated with warfarin were routinely treated with heparin
when warfarin was discontinued, and heparin treatment
was stopped 3 hours before and restarted 3 hours after
ESD, as indicated in the guidelines.!2

The protocol was approved by institutional review
boards. Written, informed consent was obtained from all
participants.

ESD

Gastric neoplasms were first identified and demarcated
by using white-light endoscopy and chromoendoscopy
with indigo carmine solution. ESD procedures were per-
formed by using a flex-knife (KD-630L; Olympus, Tokyo,
Japan), an insulation-tipped diathermy knife (IT knife;
Olympus), and electrosurgical generators (VIO 300D;
ERBE, Tubingen, Germany). Four operators (M.K., K.M.,
T.S., N.U.) carried out all ESD procedures in the present
study. Patients were placed in the left lateral decubitus
position on a pressure dispersion mattress and were se-
dated by intravenous injection of midazolam, flunitraz-
epam, and pentazocine. All patients were ordered to be at
bed rest overnight after ESD, except for use of the lavatory,
and none were given DVT prophylaxis.

Measurement of plasma D-dimer levels

Venous blood samples were collected at 3 time
points: before ESD, immediately after ESD, and the day
after ESD (18-24 hours after ESD). D-dimer levels were
measured by the latex turbidimetric method (Nanopia
D-dimer; Sekisui Medical, Tokyo, Japan: measurement
range 0.5-60 pg/mL).

Diagnosis of DVT by ultrasonography of the
lower limbs

We performed ultrasonography of the lower limbs for
DVT detection at 2 time points: preoperatively and the day
after ESD (24 hours after ESD). All examinations were
performed by an experienced vascular technologist who
used either an ATL Ultramark 9 or an ATL HDL 3000
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computed sonography/color flow Doppler scanner (Ad-
vanced Technologies Laboratories, Bothell, Wash).

Statistical analysis

Depending on the type of baseline data, the results of
comparisons between groups were analyzed by using a
paired or unpaired ¢ test for continuous variables. Contin-
uous variables are expressed as mean * SE. Crude asso-
ciations for categorical data were evaluated by using a
Fisher exact test or a chi-square test. One-way repeated-
measures analysis of variance was performed on the
plasma D-dimer data to identify interactions between time
and groups or time-specific effects for each group. All P
values were 2-tailed, and differences with values of P <
.05 were regarded as statistically significant.

Preoperative factors (age, sex, BMI, comorbidities, and
use of anti-thrombotic drugs), and postoperative factors
(operative time and D-dimer level) were included as po-
tential risk factors for DVT in the univariate analysis. Odds
ratios (OR) and 95% confidence intervals (CD) were calcu-
lated for risk factors. Statistical analysis was performed
with StatView version 5.0 (SAS Institute, Cary, NC) or SPSS
11.0 for Windows (SPSS Inc, Chicago, IID.

To identify the time of plasma D-dimer measurement
indicating the highest diagnostic performance in terms of
DVT development among 3 time points (before ESD, im-
mediately after ESD, and the day after ESD), we used
receiver operating characteristic (ROC) curve analysis.
ROC curves for D-dimer levels were plotted by using
Medcalc version 9 (Medcalc software, Mariakerke, Bel-
gium). The area under the ROC curve (AUC) was calcu-
lated and then compared among the 3 time points. The
time point with the largest AUC was defined as the most
associated with DVT. Optimal cut-off points were deter-
mined on the basis of maximum values of the Youden
index, calculated as [sensitivity + specificity — 1] and the
minimum values of the square root of [(1 — sensitivity)? +
(1 = specificity)?], which indicates minimum distance from
the upper left corner to the point on the ROC curve.!3

RESULTS

Patient characteristics

From June 2007 to February 2009, 71 patients with
gastric neoplasms were enrolled in the study. Of these, 11
were excluded because of age exceeding 90 years (n = 1),
incomplete follow-up (n = 5), detection of DVT on pre-
operative ultrasonography (n = 1), malignancy other than
gastric neoplasms (n = 2), or recent surgical procedures
(n = 2). Thus, 60 patients were studied and underwent
ultrasonography postoperatively. The mean age of the
patients was 71.2 years (range 49-88 years). Women ac-
counted for 26.7% of patients. The mean BMI was 22.4

(range 16.5-28.8 kg/m®). The mean operative time was
136.6 minutes (range 50-380 minutes).

Incidence of DVT after ESD

DVT was detected in 6 (10.0%; 95% CI, 2.3%-17.7%) of
the 60 cases by ultrasonography the day after ESD. How-
ever, these patients with DVT were clinically
asymptomatic.

Influence of ESD on plasma D-dimer levels in
venous blood samples

After time-specific effects of D-dimer levels had been
confirmed by 1-way repeated-measures analysis of vari-
ance in all patients (P = .0009), D-dimer levels were
compared among time points.

In all patients, D-dimer levels in venous blood samples
increased significantly from 0.988 = 0.123 wg/mL before
ESD to 1.383 = 0.257 pg/mL immediately after ESD and
1.997 = 0.410 pg/mL the day after ESD (P = .0411 or P =
.0026, respectively). Additionally, the D-dimer level the
day after ESD was significantly higher than that immedi-
ately after ESD (P = .0239 by paired rtest). In patients with
DVT, D-dimer levels immediately after ESD or the day
after ESD tended to be elevated as compared with the
before-ESD levels, although the difference in D-dimer lev-
els between each time point was not statistically signifi-
cant. In patients without DVT, there were no significant
changes in D-dimer levels among any time points
examined.

As shown in Figure 1, after interactions for times and
groups of D-dimer levels had been statistically confirmed
(P = .001 by 1-way repeated-measures analysis of vari-
ance), the D-dimer levels were compared between pa-
tients with versus without DVT at each time point. The
D-dimer levels were higher in patients with DVT than in
those without DVT at all time points examined: before
ESD (1.88 * 0.746 mg/mL vs 0.89 * 0.105 wg/mL; P =
.0147, unpaired ¢ test), immediately after ESD (2.97 =
1.722 pg/mL vs 1.2 = 0.209 pg/mL; P = 0368, unpaired ¢
test), and the day after ESD (6.47 = 3.44 ug/mL vs 1.5 *
0.193 pg/mL; P = .0002, unpaired ¢ test) (Fig. 1.

Association with D-dimer levels and DVT
development

The association with D-dimer levels and DVT develop-
ment was assessed by using ROC curve analysis at 3 time
points. As shown in Figures 2, 3, and 4, AUCs before ESD,
immediately after ESD, and the day after ESD were 0.748
(95% CI, 0.620-0.852), 0.713 (95% CI, 0.582-0.822), and
0.843 (95% CI, 0.726-0.924), respectively.

Judging from the AUC values, the association with DVT
development and D-dimer levels on the day after ESD was
stronger than that before ESD or immediately after ESD.
Thus, cut-off points showing optimal performance were
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Figure 1. Differences in perioperative D-dimer levels in patients undergoing ESD. After interactions for times and groups of D-dimer levels had been
statistically confirmed, D-dimer levels were compared between patients with versus without DVT at each time point. D-dimer levels were higher in
patients with than without DVT at all time points examined. DV7, deep vein thrombosis; ESD, endoscopic submucosal dissection.
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Figure 2. Receiver operating characteristic curve of D-dimer levels be-
fore endoscopic submucosal dissection. The curves are plotted with
sensitivity (y value) and [100 — specificity] (x value).

chosen by using the distance to the ROC curve and the
Youden index for the D-dimer level the day after ESD. The
resulting cut-off point was 1.9 pg/mL (sensitivity 83.33%;
specificity 79.63%) for patients who underwent ESD (Ta-
ble 1.

Factors in association with DVT development
identified through univariate analyses

Based on the ROC curve analysis results and optimal
cut-off points of D-dimer levels determined earlier, a
D-dimer level above 1.9 pg/mL the day after ESD was used
in univariate analyses.

As shown in Table 2, univariate analysis demonstrated
that a high D-dimer level the day after ESD (P = .0009;

100
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60
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20

0 20 : 40 60 80 100
100-Specificity(%)

Figure 3. Receiver operating characteristic curve of D-dimer levels mea-
sured immediately after endoscopic submucosal dissection. The curves
are plotted with sensitivity (y value) and [100 — specificity] (x value).

95% CI, 1.264-48.357; OR, 7.818) and comorbidities (P =
.0267; 95% CI, 1.450-58.367; OR, 9.200) were significantly
associated with the development of DVT. However, no
other risk factors examined in the present study were
significantly associated with DVT development.

Warfarin therapy was started for 6 patients with DVT 3
days after ESD, and disappearance of the thrombus was
confirmed by ultrasonography 3 to 6 months after ESD in
all patients. ‘

DISCUSSION

This is the first prospective study to assess the incidence
of DVT after ESD for gastric neoplasia. The overall fre-
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Figure 4. Receiver operating characteristic curve of D-dimer levels mea-
sured the day after endoscopic submucosal dissection. The curves are
plotted with sensitivity (y value) and [100 — specificity] (x value).

quency of asymptomatic DVT after ESD was 10.0%. The
incidence of objectively confirmed, hospital-acquired VTE
is approximately 40% to 60% after major orthopedic sur-
gery.! The overall incidence of VIE also has been shown
to be approximately 20% for abdominal surgery without
appropriate thromboprophylaxis.!4 The risk of thrombo-
embolism with an ESD procedure was shown to be mod-
erate, in this study, in accordance with American Col-
lege of Chest Physicians guidelines.! For patients who
are at moderate risk for VIE and also have a high risk of
bleeding, the guidelines recommend using mechanical
thromboprophylaxis (intermittent pneumatic compres-
sion, venous foot pump, and/or graduated compression
stockings).

The American Society of Clinical Oncology VTE guide-
line panel has recommended that all hospitalized patients
with cancer be considered for VTE prophylaxis with anti-
coagulants in the absence of bleeding or other contrain-
dications. The following treatment-related factors were
identified as VTE risk factors in patients with malignant
disease: recent major surgery, current hospitalization, ac-
tive chemotherapy, active hormonal therapy, current or
recent antiangiogenic therapy, current erythropoiesis-
stimulating agent use, and the presence of central venous
catheters. However, endoscopic therapies have not yet
been demonstrated to be treatment-related risk factors for
VTE. Although ESD treatment is not considered to be more
invasive than abdominal surgery, the risk for thromboem-
bolism (DVT) with ESD was moderate, that is, almost the
same level as that of abdominal surgery. One explanation
for these findings may be that ESD procedures often re-
quire patients to remain in the same position for pro-

longed periods with the use of intravenous sedation. In
addition, the increased intraabdominal pressure created
by air insufflations during ESD may cause venous pooling
in the legs, via vessel wall damage, as suggested by animal
studies of pneumoperitoneum.!> Therefore, it may be
more appropriate for air insufflations during ESD to use
rapidly absorbed CO, gas in order to prevent gas accumu-
lation in the intestine.

A D-dimer level exceeding 1.9 ug/mL the day after ESD
was thought to be the most reliable marker associated with
DVT development. D-dimer levels, especially the day after
ESD, appear to have specific features for DVT develop-
ment in patients undergoing ESD. The D-dimer is a marker
of endogenous fibrinolysis and should therefore be detect-
able in patients with VTE.'® The D-dimer assay has gen-
erally been reported to be a sensitive but nonspecific
marker of DVT, thus making it a good rule-out test with
appropriate pretest probability.!71® D-dimer levels usually
show large individual deviations and could be elevated by
bleeding and coagulation during the ESD procedure. Al-
though we could not estimate precise amounts of bleeding
during ESD procedures in this study, individual deviations
in D-dimer levels could be corrected by the analysis pro-
cedure used in the present study. Furthermore, no patients
needed blood transfusions in this study. In our experience,
bleeding that requires blood transfusion appears to affect
D-dimer levels. Although it is difficult to estimate precise
amounts of bleeding during ESD procedures, in cases
requiring transfusion, the volume of blood transfused
might have to be assessed to determine the impact of
bleeding during ESD procedures on D-dimer levels. In
patients undergoing orthopedic or general surgery,
D-dimer levels the day after surgery varied widely because
of differences in internal hypercoagulability and surgical
procedures, such as the amount of bleeding and frequen-
cies of transient coagulation. Despite this variability,
Dindo et al? reported that D-dimer levels do not increase
after superficial surgery (no opening of the abdominal
cavity, such as open hernia repairs), although D-dimer
levels after general abdominal surgery are elevated even in
patients without DVT. On the other hand, in our study of
patients undergoing ESD, which does not involve opening
the abdominal cavity, there were no significant changes in
D-dimer levels at any of the time points examined in
patients without DVT. However, D-dimer levels after ESD
in patients with DVT were significantly elevated and were
higher than in those patients without DVT. D-dimer levels
are more specifically related to DVT after ESD. This is
different from D-dimer levels after general abdominal sur-
geries, which are elevated even in patients without DVT.

Univariate analysis demonstrated that a high D-dimer
level the day after ESD and comorbidities were signifi-
cantly associated with the development of DVT, but other
predictors were not. Because DVT development is com-
plicated by some factors, multivariate analysis is desirable
to evaluate predictors for DVT development after ESD.
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ESD, Endoscopic submucosal dissection; DVT, deep vein thrombosis; PPV, positive predictive value; NPV, negative predictive value; ROG, receiver operating
characteristic.

*#Distance to ROC curve = v/[(1 — sensitivity)? + (1 — specificity)?].
1Youden index = sensitivity + specificity — 1.

Likelihood
ratio

Distance to

NPV (%) ROC curve* Youden indext

1.69 0.4074

4.09 0.6296

95.9 5.14 03576

94.5 0.5013 0.4630

93 0.6670 0.3148

91.5 0.8333 0.1667

However, in this study, multivariate analysis could not be
done with such a small number of outcomes to assess.
Further studies are necessary to permit meaningful multi-
variate analysis.

Interestingly, statistically significant differences in D-
dimer levels between patients with DVT and without
DVT were demonstrated not only immediately after ESD
and the day after ESD but also before ESD. Mukubo and
Kawamata!® reported that patients with rheumatoid arthri-
tis, a typical chronic inflammatory disease, have higher
D-dimer levels preoperatively than patients with non-
inflammatory osteoarthrosis, and that the D-dimer level
was still elevated 1 week after the operation. This obser-
vation means that distinct disorders could show different
perioperative hemostatic changes. These findings indicate
that intrinsic or comorbid factors might be involved in
DVT development after ESD in patients with gastric
neoplasms.

The incidence of VTE had been considered to be lower
in Japan than in Western countries. However, the mortality
rate from PTE is rapidly increasing in Japan according to
reports of routine autopsy examinations and has become
comparable to that in Western countries, because this
disease is now more often correctly diagnosed, Japanese
lifestyles have become westernized, and the BMI has in-
creased.?Y We showed that the overall frequency of DVT
after ESD was 10.0%. However, all 6 patients with DVT

were asymptomatic, and if ultrasonography of the lower
limbs had not been performed, we would not have de-
tected the DVT. In addition, the occurrence of PTE, a
clinically serious condition, is thought to be rare after ESD
because early ambulation is usually allowed, unlike ortho-
pedic surgeries, in our setting. Nevertheless, when pro-
longed bed rest is required because of special situations
such as ESD complications (perforation or late bleeding),
a serious condition such as PTE might, on rare occasions,
develop. Our results raise the possibility that greater
awareness of the need for VTE prophylaxis is required.?!

In conclusion, patients undergoing ESD were consid-
ered to be at moderate risk, as defined by the American
College of Chest Physicians guidelines, for thromboembo-
lism. D-dimer levels, especially on the day after ESD,
appear to have specific features associated with DVT de-
velopment in patients undergoing ESD. Because of the
high incidence of DVT after ESD procedures, mechanical
thromboprophylaxis should be considered in these pa-
tients, except for those with comorbidities, such as arterial
circulatory deficits, cellulitis or thrombophlebitis of the
lower limbs, congestive heart failure, and acute myocar-
dial infarction, which might be aggravated by thrombopro-
phylaxis. However, mechanical thromboprophylaxis has
yet to be assessed by an interventional, randomized trial.
Thus, further study is needed to determine appropriate
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Univariate analysis
DVT, no. (%) P

Absence Presence value

Characteristic

14 (25.9) 2(33.3)

A

Female

Age,y 2212

=65 43 (79.6) 6 (100)

i

5(83.3)

<25 41 (75.9)

Anti-thrombotic drugs 9114

Used 10 (18.5)

Aspirin 6(11.1) 0(0) .3894

1(1.85)

0(0) .7368

Ethyl icosapentate

Comorbidity 0267

Presence 5(9.3) 3(50.0)

Heart failure 2 (3.70) 1(16.7) 1669

COPD 1(1.85) 0(0) 7368

<100 21(38.9)

D-dimer level the day .0009
after ESD (ug/mL)

>1.9 11 (20.4) 5(83.3)

DVT, Deep vein thrombosis; BMI, body mass index; COPD, chronic
obstructive pulmonary disease; £SD, endoscopic submucosal
dissection.

thromboprophylaxis recommendations for patients under-
going ESD. ‘
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Primary gastrointestinal follicular lymphoma
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entity: A multicenter, retrospective analysis in Japan
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We conducted a multicenter, retrospective study to determine the
anatomical distribution and prognostic factors of gastrointestinal
(G) follicular lymphoma (FL). This study included 125 patients with
stage | and ll; GI-FL. Of the 125 patients, the small intestine was
examined in 70 patients, with double-balloon endoscopy and/or
capsule endoscopy. The most frequently involved GI-FL site was
the duodenal second portion (DSP) (81%), followed by the jeju-
num (40%); 85% of patients with involvement of the DSP also had
jejunal or ileal lesions. The absence of abdominal symptoms and
macroscopic appearance of multiple nodules were significantly
present in the DSP-positive group. During a median follow up of
40 months, six patients showed disease progression. Patients with
involvement of the DSP had better progression-free survival (PFS)
than those without such involvement (P = 0.001). A multivariate
analysis revealed that male sex, the presence of abdominal symp-
toms, and negative involvement of the DSP were independently
associated with poor PFS. In conclusion, most patients with GI-FL
have duodenal lesions associated with multiple jejunal or ileal
lesions. Gastrointestinal follicular lymphomas involving the DSP
might be a distinct entity showing a favorable clinical course.
(Cancer Sci 2011; 102: 1532-1536)

P rimary gastrointestinal (GI) follicular lymphoma (FL) has
been regarded as a relatively rare malignant disease,
accounting for 1-3.6% of primary non-Hodgkin lymphomas of
the GI tract.” In Japan, because screening for gastric cancer is
common, asymptomatic patients can undergo routine endoscopic
examinations. In recent years, however, this lymphoma has been
increasingly reported.* Gastrointestinal follicular lymphomas
are clinically indolent, harbor t(14;18) translocation similar to
nodal follicular lymfhomas,(4’5) and most tumors remain local-
ized in the GI tract.®

The International Workshop classification (Lugano classifica-
tion) is used for the clinical staging of common GI lymphomas,
such as gastric mucosa-associated lymphoid tissue (MALT)
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lymphoma, diffuse large B-cell lymphoma gDLBCL), mantle
cell lymphoma, and Burkitt’s Iymphoma.’® To date, the
applicability of Lugano clinical staging to GI-FL has not been
examined. Gastrointestinal follicular lymphomas are frequently
found in the duodenum, but also involve other parts of the small
intestine, as often detected by double-balloon endoscopy (DBE)
or capsule endoscopy (CE)."~ However, there are no accurate
data on the distribution of GI-FL in the whole GI tract of a large
series of patient studies. Moreover, the clinical behavior of GI-
FL, including overall and progression-free survival, has not been
clarified. As well as this, ways of therapy are various, and there
is no consensus.

We therefore conducted a multicenter, retrospective study of
a large number of patients with GI-FL, in order to analyze the
anatomical distribution of the tumors, clinical characteristics,
and response to therapy, and to elucidate the prognostic factors
for this disease.

Materials and Methods

Patient selection. Invitations to join the study were sent to
members of the Japan Gastrointestinal Lymphoma Study Group,
and 18 participating institutes in Japan formed the GI-FL. Work-
ing Group. The method used was a questionnaire-based enquiry
requesting clinical and pathological data from databases at each
institute. The inclusion criteria were: patients diagnosed as hav-
ing GI-FL by upper and lower endoscopies, together with
biopsy, and tumor cells immunohistochemically positive for
both CD10 and BCL2 proteins.

A total of 191 patients who had been diagnosed with GI-FL
between 1996 and 2009 were retrospectively registered. We
excluded 66 patients with stage II, and IV, because it was not
clear whether the primary site was GI or nodal origin. We also
excluded two patients with grade 3B, because these patients are

21To whom correspondence should be addressed.
E-mail: yoshino@md.okayama-u.ac.jp
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managed as DLBCL and have separate molecular and clinical
entities, ranging from grades 1 and 2 to 3A.9%1 In 70 of the
125 patients, the small bowel was examined by DBE and/or CE
(DBE only: 32 patients, CE only: 1 patient, both DBE and CE:
38 patients). The remaining 55 patients were examined by upper
and lower endoscopies. Duodenal second portion (DSP) is
detectable by routine upper endoscopy. Some of these patients
were included in previous studies. ®) The diagnosis of FL,
including the histological grade (1, 2, and 3A), was made
according to the World Health Organization classification crite-
ria.'? The clinical staging of each Patient was determined
according to the Lugano classification.’® Stage I, according to
Lugano staging, could involve multiple segments of the GI
tract. Involved Field Radiation Therapy (IF-RT) is sometimes
considered for duodenal involvement alone, and this appears to
be rare in this series. In addition, the FL international prognostic
index (FLIPI) was used for the evaluation of patient status.'®
Staging methods, including computed tomography scans and/or
PET and/or MRI were performed in all patients. Bone marrow
biopsy was performed for all patients in the initial staging
assessment. After treatment, upper and lower endoscopies
(including DBE or CE) were performed and evaluated by
biopsy for restaging. All study protocols were approved by the
institutional review board at each institute and complied with
all provisions of the Declaration of Helsinki.

Distribution and macroscopic classification. To determine the
FL-affected sites, we anatomically subdivided the GI tract into
the esophagus, stomach, duodenum (first to fourth portions),
jejunum, ileum, cecum, colon, and rectum.

Endoscopically, the majority of GI-FL manifest as multiple
small polyps or whitish nodules.**”™ Although this macro-
scopic appearance can be categorized as lymphomatous polypo-
sis type, endoscopists now prefer to use the term ‘‘multiple
nodules’’ (MN).(2’4’8’9> We therefore classified the tumors mac-
roscopically into MN and other types (superficial, polypoid,
ulcerative, diffuse, and unclassified) for the purpose of this
study."® The definition of lymphomatous lesions in the GI tract
was based on the endoscopic findings and/or biopsy of the
lesion.

Treatment and response. Patients underwent one of the fol-
lowing initial treatment modalities: (i) watch and wait; (ii) ritux-
imab containing anthracycline-based chemotherapy; (iii)
rituximab monotherapy; (iv) surgical resection and chemother-
apy; or (v) surgery alone. The anthracycline-based regimens
used were as follows: cyclophosphamide, doxorubicin, vin-
cristine, and prednisolone (CHOP); rituximab with CHOP
(R-CHOP); or cyclophosphamide, pirarubicin, vincristine,
and prednisolone, as previously described.">®  Antitumor
responses were assessed after initial chemotherapy or at the end
of treatment, and were classified as complete response (CR),
partial response, no change, or progressive disease (PD), as pre-
viously described.!”

Statistical analysis. Overall survival (OS) was measured from
the date of diagnosis to the date of death or the last follow-up
visit.“'® Progression-free survival (PFS) was measured from the
date of diagnosis to the date when PD was first documented or
when death occurred. Time to the next treatment was measured
from the last day of primary treatment (when patients were trea-
ted) or from the date of diagnosis (when patients were not trea-
ted upon diagnosis) to the first date when treatment began. The
probabilities of OS and PFS were calculated by the Kaplan-Me-
ier method, and the values were compared using the log-rank
test. All variables that influenced the prognosis with a probabil-
ity of <0.1 were used for the multivariate Cox regression analy-
sis. Other statistical differences were assessed using chi-squared
test or Fisher’s exact test. Although P-values < 0.05 were
regarded as statistically significant, Bonferroni’s correction was
applied for multiple comparisons. All statistical analyses were
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performed using the SPSS software package (version 14.0;
Chicago, IL, USA)."?

Results

Patient characteristics. Patient characteristics are summarized
in Table 1. The median age of the 125 patients was 59 years
(range: 34-84 years). There was no obvious sex trend; the
male : female ratio was 53% versus 47%. Ninety-six patients
(77%) were asymptomatic when the disease was detected.
Twenty-nine (23%) had abdominal symptoms, such as abdominal
pain, abdominal discomfort, intestinal obstruction, or diarrhea.

Macroscopically, 80% of tumors were classified as MN type.
Histologically, all tumors were found to be grade 1 or 2 (low
grade). According to the Lugano classification, the clinical
stages were as follows: stage I in 108 patients (86.4%), and
stage II; in 17 patients (13.6%). The serum lactate dehydroge-
nase level was elevated in three patients (3%).

Table 1. Baseline patient characteristics of primary gastrointestinal
follicular lymphomas

Characteristic Values (%)

Age (years) 34-84
Median 59
Sex
Male 66 (53)
Female 59 (47)
Clinical symptoms (n = 125)
Abdominal pain 10 (8)
Abdominal discomfort 13 (10)
Intestinal obstruction 5 (4)
Diarrhea 1(1)
Absent 96 (77)
Macroscopic type (n = 110)
Multiple nodules (LP) 88 (80)
Polypoid 13 (12)
Ulcerative 5 (5)
Diffuse 2 (2)
Unclassified 2(2)
Site of involvement (n = 125)
Esophagus 0 (0)
Stomach 22
Duodenum 111 (89)
Bulbus 6 (5)
Second portion 101 (81)
Third or fourth portion 36 (29)
Jejunum 50 (40)
lleum 28 (22)
Cecum 2(2)
Colon 1(1)
Rectum 2(2)
Histological grade {(n = 115)
Low grade (grade 1-2) 115 (100)
Stage (Lugano) (n = 125)
| 108 (86.4)
I 17 (13.6)
Serum LDH (n = 108)
Normal 105 (97)
Elevated 3(3)
FLIPI score (n = 107)
Low 96 (90)

Intermediate 11 (10)

DLBCL, diffuse large B-cell lymphoma; FLIPI, follicular lymphoma
international prognostic index; LDH, lactate dehydrogenase;
LP, lymphomatous polyposis.
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Distribution of tumors. The distribution of tumors in the GI
tract is shown in Table 1 and Figure 1(a). The most frequent site
was the DSP, followed by the jejunum. Figure 1(b-d) shows
tumor locations in patients who were examined by DBE or CE.
Of the 70 patients in whom the whole GI tract was surveyed, 63
had tumors in the duodenum (90%). Involvement of the DSP
was found in 54 patients (77%). Figure 1(c) exhibits tumor loca-
tions in patients with involvement of the DSP. Eight of 54
patients (15%) with DSP involvement had tumors only in the
DSP, whereas the other 46 patients (85%) with DSP involve-
ment had extensive involvement within the small intestine; pre-
dominantly the jejunum (74%). Figure 1(d) shows tumor
locations in patients without involvement of the DSP. In this
group, most of the tumors were also located in the small intes-
tine, and they tended to be found more frequently in the jejunum
(44%). We also analyzed the affected segments of patients with
or without involvement of the DSP (DSP-positive group or -neg-
ative group). In the DSP-positive group, the mean number of
affected segments was 2.8 (range: 1-5). However, in the DSP-
negative group, the mean number was 1.63 (range: 1-4).

Comparison between patients with and without DSP
involvement. Table 2 shows the clinicopathological features of
patients of the DSP-positive group or -negative group. Asymp-
tomatic patients were significantly more frequent in the DSP-
positive group than in the DSP-negative group (82% vs 54%,
P =0.0035). Macroscopically, the MN type was significantly
more prevalent in the DSP-positive than the DSP-negative group
(80% vs 29%, P < 0.0001). In addition, DSP-positive patients
tended to be younger than DSP-negative patients.

Treatment and response. Thirty-three patients received no
treatment (watch and wait), 42 patients were treated with
immunochemotherapy with R-CHOP or R-CHOP-like regimens,
and 29 patients were treated with rituximab alone. The other
patients underwent surgery (n = 3), radiotherapy (n = 1), or
Helicobacter pylori eradication (n = 3).

In total, CR was achieved in 61 patients (49%): 39 patients
treated with R-CHOP or R-CHOP-like immunochemotherapy,
20 patients who received rituximab monotherapy, one of four
patients who underwent surgery, one of three patients who
underwent Helicobacter pylori eradication, and one of 33
patients who received no treatment (watch and wait). All four
patients who underwent surgery had GI obstruction (ileus), but
it is not known exactly whether they had major bleeding. The
median duration of first response was as follows: R-CHOP or
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Fig. 1. Anatomical distribution of gastrointestinal
follicular lymphoma. (a) Distribution of tumors in
all patients (n = 125). Duodenal second portion
(DSP) was the most frequent site. (b) Tumor
location in 70 patients whose  whole
gastrointestinal tract was examined by double-
balloon endoscopy and/or capsule endoscopy.
Duodenum (D) is most commonly involved,
followed by the jejunum. (c¢) Tumor location in
patients whose whole gastrointestinal tract was
examined, and DSP involvement was found
(n = 54). Tumor locations were mainly in the small
intestine. (d) Tumor location in patients whose
whole gastrointestinal tract was examined, and DSP

3 (19%)

1(6%) 1 (6%)

] involvement was not found (n=16). Tumor
Tumor location (16) locations were mainly in the small intestine.
Table 2. Comparison of clinicopathological findings between

patients with duodenal second portion (DSP) involvement and
without involvement

Characteristics n D?: 5015(;?;/ € DSF(’nn:e%Z’;lve P-value”
Age (years)
Median 59 65.5 0.022
Sex
Male 66 52 14 0.546
Female 59 49 10
Abdominal
symptoms
(n = 125)
Absent 96 83 13 0.0035
Present 29 18 11
Macroscopic
type (n = 110)
Multiple 88 81 7 <0.0001
nodules
Others 22 3 19
Serum LDH
(n = 108)
Normal 105 85 20 0.538
Elevated 3 3 0
FLIPI score
(n =107)
Low 96 79 17 0.441
Intermediate 11 8 3

*P < 0.0055 is significant using Bonferroni’s correction, as indicated by
bold values. DSP, duodenal second portion; FLIPI, follicular lymphoma
international prognostic index; LDH, lactate dehydrogenase.

R-CHOP-like immunochemotherapy, 4 months (range: 0.7-
13 months); rituximab monotherapy, 9 months (range: 3—
60 months); and Helicobacter pylori eradication, 27 months.
Survival and prognostic factors. During a median follow up of
40 months (6-148 months), no patients died of primary disease.
Six of 125 patients (5%) showed PD (Two patients were DSP
positive, and four were DSP negative). The initial therapies for
these PD patients were R-CHOP or R-CHOP-like immunoche-
motherapy (Two patients), watch and wait (Three patients), and

doi: 10.1111/].1349-7006.2011.01980.x
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Table 3. Results of univariate analysis for possible prognostic

factors
PFS
Parameter
n 5-yr (%) P-value*
Sex
Female 60 98 0.031
Male 56 86
Age (years)
59 or younger 67 95 0.164
60 or older 49 92
Abdominal symptoms
Absent 90 97 0.008
Present 26 84
DSP involvement
Positive 97 98 <0.001
Negative 19 70
Macroscopic type
Multiple nodules 86 95 0.229
Others 19 88
Hemoglobin fevel
120 g/L or greater 81 95 0.393
Less than 120 g/L 18 100
Serum LDH
Normal 98 96 0.745
Elevated 3 100
FLIPI score
Low 90 97 0.34
Intermediate 10 88
Therapy
Watch and wait 33 86 0.921
Rituximab alone 29 92
R-CHOP or R-CHOP like 42 97

*Assessed by the log-rank test. Bold values indicate significance of
P < 0.05. BM, bone marrow; DSP, duodenal second portion; FLIPI,
follicular lymphoma international prognostic index; LDH, lactate
dehydrogenase; OS, overall survival; PFS, progression-free survival;
R-CHOP, rituximab with cyclophosphamide, doxorubicin, vincristine,
and prednisolone.

rituximab alone (One patient). The OS and PFS rates after
5 years were 100% and 93%, respectively.

Table 3 shows the results of the Kaplan-Meier analysis
for possible prognostic factors for PFS. Patients with DSP
involvement had significantly better PFS than those without
DSP involvement (PFS, P < 0.001; Fig. 2). Other parameters,
including absence of abdominal symptoms and female sex, were
also associated with better PES.

In the multivariate analysis, three factors (negative involve-
ment of the DSP, male sex, and abdominal symptoms) were
found to be independently and significantly associated with poor
PES (Table 4).

Discussion

Follicular lymphoma is one of the most frequent indolent lym-
phomas, and most are of nodal origin. However, recently, GI-
FL has often been found by endoscopic examinations. The
objective of this analysis was to determine the distribution of
GI-FL in the GI tract, including extensive areas of the small
intestine, and to determine new biological parameters for tumor
progression. We found that the DSP was the most common site
of involvement for GI-FL. Furthermore, most patients with duo-
denal involvement (85%) had extensive distribution throughout
the small intestine, including the duodenum. These findings are
similar to those of a smaller study by Nakamura er al‘” and
Kodama ef al.® Among the patients whose entire GI tract was
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Fig. 2. Progression-free survival (PFS) of patients with gastrointestinal
follicular lymphoma. PFS of patients with duodenal second portion
(DSP) involvement (blue line, n=297) and those without DSP
involvement (green line, n = 19) (stage | and li;; P < 0.001) are shown.

Table 4. Prognostic factors for progression-free survival in the
multivariate analysis

Hazard ratio

Parameter (95% confidence interval) P-value
Duodenal second 73.14 (5.84-915.72) 0.001

portion involvement (-)

Abdominal symptoms (+) 18.07 (1.80-181.76) 0.014

Sex, male 67.86 (3.12-1476.06) 0.007

examined, the predominant site of involvement was the small
intestine. Damaji ef al.®® examined 25 patients with GI-FL,
and found that the most frequent site of involvement was the
small intestine, with a predilection for the ileum and ileocecal
region, followed by the duodenum. The difference between their
findings and ours might depend on the number of patients. The
Lugano classification was originally proposed for gastric lym-
phoma, and its applicability to GI-FL needs to be examined in
detail. In this regard, the distribution of FL within the GI tract
might be important to consider.

In the stage IV patient series, 21 of 41 patients (51%) had
bone marrow involvement without any distant lymph node
lesion. In these patients, GI-FL could be regarded as a primary
tumor site. In the present study, we excluded these stage IV
patients, because the tumor origin was unclear. However, this
stage IV patient series will need further study in order to under-
stand pathogenesis of GI-FL. In the stages I and II; patients,
negative involvement of the DSP, male sex, and abdominal
symptoms were found to be independently and significantly
associated with poor PES. In this analysis, DSP involvement
was also an independent prognostic factor, but the 95% confi-
dence interval was rather wide. The progression of patients in
this series was so small (6 patients) that it might have influenced
the results. Many DSP-positive patients might have their disease
detected by medical check-up, because the duodenum is rou-
tinely examined in medical check-ups in Japan. It might also
relate to lower tumor volume, which could correspond to
increased PES. The whole GI tract was examined in 70 patients.
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The other 55 patients did not have the jejunum and ileum exam-
ined, as the DBE has only been applied since 2004. However,
DSP lesions can be well detected by upper endoscopy (eso-
phagogastroduodenoscopy), even in the other 55 patients. The
progression of lymphomatous GI lesions, especially in the small
intestine, is notoriously elusive. Moreover, patients were fol-
lowed up according to each physician’s policy, as this study was
retrospective. There are limitations in this study.

We previously reported that in contrast to other FL, duodenal
FL lacked follicular dendritic cells (FDC), and moreover, it had
an immunoglobulin heavy-chain gene deviation from other FL,
which resembled that of MALT lymphoma.?'*? It has been
reported that FL cells interact with FDC within the tumor, and
that the presence of FDC gives a growth advantage to the lym-
phoma cells.® Thus, we can assume that the absence of FDC
might have contributed to lower histological grades and slower
tumor progression of duodenal FL. We previously examined the
CD21 expression, which is the FDC marker in 30 FL samples of
the DSP. Twenty-seven samples (90%) lacked FDC expression,
and 17 samples, which had monoclonal bands by PCR examina-
tions, showed an immunoglobulin heavy-chain gene deviation.
All of these patients were included in the present study. Taken
together, the present results might indicate that GI-FL involving
the DSP is distinct from other GI-FL. Of note, the duodenum
itself is not uniform for FL.

According to the FLIPI score, 96 of our patients (90%) were
classified into a low-risk group, a certain proportion of whom
actually showed PD.
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studies are required to establish optimal clinical strategies for
GI-FL, including diagnosis and treatment.
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