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Abstract

Purpose Familial adenomatous polyposis (FAP)-asso-
ciated desmoid tumor (DT) is sometimes life threatening.
However, the optimal treatment for DTs has not been estab-
lished. The aim of this study was to analyze the outcomes
of surgical and pharmacological treatments for DT in Japa-
nese FAP patients.

Methods We retrospectively reviewed the data of 303
patients who underwent colectomy for FAP between 2000
and 2012. We analyzed 41 patients with DTs in which the
location was apparent. The selection of treatment for intra-
abdominal DTs was also evaluated according to Church’s
classification.

Results Surgery was frequently used to treat extra-
abdominal DTs. Multimodal treatments, including surgery,
and the administration of non-steroidal anti-inflammatory
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drugs, hormonal therapy, and chemotherapy were widely
used for intra-abdominal DTs. The most effective phar-
macological treatment was cytotoxic chemotherapy, which
was associated with a response rate of 45.5% and a disease
control rate of 72.7%. After a median follow-up period
of 53.0 months, the 5-year DT-specific survival rate in
patients with stage IV disease was 71.4%; in contrast, the
rate in patients with other stages was 100%. Four-stage IV
patients died of DT due to uncontrollable rapid progres-
sion. No cytotoxic chemotherapy was administered; how-
ever, incomplete resection was performed in three cases.
Conclusion Our findings will provide clues that may help
physicians in selecting the optimal strategy for this rare
disease.
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Introduction

Familial adenomatous polyposis (FAP) is a complex
genomic syndrome that is associated with the presence
of large numbers (*100) of colorectal adenomatous pol-
yps with high malignant potential. If not treated using
prophylactic colectomy, patients have an almost 100%
risk of developing colorectal cancer (CRC). Patients
with FAP often develop CRC by approximately 40 years
of age [1]. As a prophylactic or curative procedure for
FAP, restorative proctocolectomy with ileal pouch anal
anastomosis (IPAA) or total colectomy with ileorec-
tal anastomosis (IRA) are now widely indicated. Thus,
the recent increase in the performance of prophylactic
colectomy has reduced the risk of death from CRC in
FAP patients [2]. Moreover, the extra-colonic manifesta-
tions of FAP have become more clinically apparent [3].
Among these, desmoid tumor (DT) has now become the
leading cause of death in FAP patients who undergo pro-
phylactic colectomy [2, 4].

DTs are rare fibroblastic benign tumors that can arise
sporadically or in association with FAP. DTs are esti-
mated to occur in 10-25% of FAP patients [2]. Surgical
therapy is widely used as the initial treatment for DTs of
the abdominal wall, but is less frequently indicated for
mesenteric DTs because of the high risk of recurrence
and because extensive resection is associated with a high
risk of mortality [5-7]. Alternative therapies, such as
radiotherapy, hormonal therapy, and nonsteroidal anti-
inflammatory drugs (NSAIDs), have shown limited suc-
cess in the treatment of intra-abdominal DTs [8]. Recent
reports have also encouraged the administration of cyto-
toxic chemotherapy to FAP patients with DTs. However,
a few limited cohort studies have reported the results of
pharmacological treatments [9-11]. The optimal treat-
ment for DTs in FAP patients has not been established
and medical and surgical treatments have not been stand-
ardized due to a lack of clinical data regarding this rare
disease.

In this study, we collected the data from the patient
files of the Japanese Society for Cancer of the Colon and
Rectum (JSCCR) registry. The aim of the present study
was to analyze the outcomes of the surgical and pharma-
cological treatments of Japanese FAP patients with DTs.
We reviewed our experience to provide clues for select-
ing the optimal strategy for this rare disease.
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Methods
JSCCR registry

This investigation was conducted by the JSCCR Retrospec-
tive Cohort Study of the Familial Adenomatous Polypo-
sis group in Japan. The data from 303 FAP patients who
underwent colorectal surgery between 2000 and 2012 were
collected from 23 member institutions of the JSCCR. The
inclusion criteria for this study were FAP patients who
underwent surgical resection from January 2000 to Decem-
ber 2012 with any of the following conditions: (a)>100
polyps in the colon and rectum; (b) a family history of FAP
if there were <100 polyps in the colon and rectum; and (c)
a germline mutation of the APC gene. The diagnosis of DT
was ascertained based on a combination of clinical exami-
nations, surgical exploration, and radiological evaluation.
This study included patients who were diagnosed with DTs
before the diagnosis of FAP, and those who were diagnosed
at the same time or after initial colectomy. We analyzed the
history of DT according to the location: extra-abdominal
(or abdominal wall), intra-abdominal (or mesenteric), or
mixed. Intra-abdominal DTs were also classified according
to Church’s classification (Fig. 1) [12]. We clarified the fol-
lowing patient characteristics: surgical treatment for DTs;
pharmacological treatment including NSAIDs, hormonal
therapy, cytotoxic chemotherapy, and tyrosine kinase inhib-
itors; the response to treatment; and the prognosis. The
study protocol was approved by the Ethical Committees of
both the JSCCR and each institution.

The surgical procedures for FAP

We performed restorative proctocolectomy as well as
IPAA, and total proctocolectomy (TPC) with permanent
ileostomy. IPAA consists of ileoanal anastomosis (usu-
ally performed by means of mucosectomy with hand-sewn
anastomosis), and ileoanal canal anastomosis (usually per-
formed by stapled anastomosis). Partial colectomy (PC)
and IRA are designated as surgical procedures that could
be performed without the use of proctocolectomy. TPC or
PC was also indicated for older patients or those with coex-
isting advanced CRC.

The classification of FAP

We defined the patients with >100 polyps in the colon
and rectum as having classic FAP, and those with <100
polyps as having attenuated FAP. Classic FAP was also
classified into the sparse (100—1000 polyps) and pro-
fuse (>1000 polyps) types. The mutation data were not
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Stage
I Asymptomatic, <10cm maximum diameter, and not growing
II Mildly symptomatic*, <10cm maximum diameter, and not growing
III Moderately symptomatic**, or bowel/ureteric obstruction,
or 10 to 20 cm or slowly growing
v Severely symptomatic***, septic complications such as fistula and

abscess, or >20cm or rapidly growing

*Mildly symptomatic; sensation of mass, pain, but no restriction

**Moderately symptomatic; sensation of mass, pain, restrictive but not hospitalized

ok Severely symptomatic; sensation of mass, pain, restrictive and hospitalized

Fig. 1 Desmoid tumor staging system established by Church [12]

collected, because we could not obtain informed consent;
however, germline mutations of the APC gene were con-
firmed in some of the cases.

The pharmacological treatments for DT

The pharmacological treatments included NSAIDs, sulin-
dac, meloxicam, celecoxib, hormonal therapy, tamox-
ifen, luteinizing hormone-releasing hormone (LH-RH)
agonist, tyrosine kinase inhibitor, imatinib, sunitinib, or
cytotoxic chemotherapy. Different cytotoxic chemother-
apy regimens were used, these included combinations of
doxorubicine (DOX), methotrexate (MTX), vinblastine
(VBL), cyclophosphamide (CYC), carboplatin (CARBO),
and dacarbazine (DTIC). The combination regimens
included dacarbazine-based chemotherapy (DTIC with
DOX or VBL or CYC or CARBO), and methotrexate-
based chemotherapy (MTX plus VBL). The details of
each regimen including the doses and administration
schedules were not compiled in our study.

The success of a pharmacological treatment was
defined based on the regression or the stabilization of
the DTs on computed tomography (CT) or magnetic
resonance imaging (MRI). The responses were catego-
rized as follows: progressive disease (PD; a radiologi-
cally confirmed increase in size in comparison to the
previous imaging), stable disease (SD; no radiologically
confirmed increase or decrease in size in comparison to
previous imaging), partial response (PR; a radiologically
confirmed decrease in size in comparison to previous
imaging), or complete response (CR; the radiological dis-
appearance of the DTs). The responses to each regimen
were also calculated as the proportion of PR/CR in the
same treatment lines.

Statistical analysis

The JMP software program (version 7, SAS Institute,
Cary, NC, USA) was used to perform the statistical analy-
ses. The data are presented as the median (range). Contin-
gency tables were analyzed using Fisher’s exact test or a
2 test with Yates’ correction. Correlations between con-
tinuous and categorical variables were evaluated using
the Mann—Whitney U test. Kaplan—Meier survival curves
were constructed and differences were analyzed using the
log-rank test. P values of <0.05 were considered to indicate
statistical significance.

Results
The study population

Among the 303 patients with FAP who were registered
in the JSCCR registry database, 48 (15.8%; male, n=19;
female, n=29) patients had DTs. The rate of female
patients was high in comparison to the rate of female
FAP patients without DTs (p=0.0548). Among these 48
patients, 16 (33.3%) were diagnosed with DTs before ini-
tial colectomy, and 32 (66.7%) had DTs after surgery. The
locations of the DTs in the 48 patients were classified as
follows: extra-abdominal (n=38), intra-abdominal (n=25),
mixed (n=8), and unknown (n=7). In the present study,
we excluded the cases in which the location was unknown.
Thus, 41 patients were included in the analysis. The
demographic information of the patients is summarized
in Table 1. Thirty (73.2%) patients were diagnosed with
a DT diagnosed after the initial colectomy. Intra-abdomi-
nal and mixed DTs were definitively diagnosed after sur-
gery more frequently than extra-abdominal DTs (89.7 vs.
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Table 1 Patients’ characteristics

Total study population Extra-abdominal DTs Intra-abdominal DTs Mixed DTs
n=41 n=8 n=25 n=8

Male gender 19 (46.3%) 4 (50%) 10 (40%) 2(25%)
Age at first abdominal surgery* 30.0 (12-75) 34.5 (21-64) 34.0 (19-39) 25.0 (18-36)
Diagnosis after the first abdominal surgery 30 (73.2%) 4 (50%) 20 (80%) 6 (75%)
First abdominal surgery

IPAA 28 (68.3%) 3 (37.5%) 20 (80%) 5(62.5%)

IRA 10 (24.4%) 3 (37.5%) 5 (20%) 2 (25%)
FAP phenotype

Attenuated 4(9.8%) 2 (25%) 2 (8%) 0

Sparse 29 (70.7%) 5 (62.5%) 17 (68%) 7 (87.5%)

Profuse 8 (19.5%) 1(12.5%) 6 (24%) 1(12.5%)
Church’s classification

1 11 - 8 3

I 0 - 0 0

1 8 - 5 3

v 7 - 6 1

Unknown 7 - 6 1
Treatment for DT

Yes 35 (85.4%) 7 (87.5%) 21 (84%) 7 (87.5%)

Coexistence with CRC 15 (36.6%) 6 (75%) 7 (28%) 2 (25%)

Follow-up (months)

Median (range) 53.0 (0.5-166.4)

90.8 (12.4-166.6) 48.9 (8.5.1-121.7) 79.5 (14.7-161.7)

Deaths 5(12.2%) 1 (12.5%) 3 (12%) 1 (12.5%)
Death related to DT 4 (2.4%) 0 3(12%) 1(12.5%)
*Median (range)

DT desmoid tumor

50.0%; p=0.0152). Among the 41 patients, 35 (85.4%) had
received medical and/or surgical treatment for DTs, while 6
(14.6%) received no treatment for their DTs.

Treatment selection

Among the 35 patients who received treatment for DTs,
21 (60.0%) underwent surgery. Surgery was frequently
selected for extra-abdominal DTs, while medical treat-
ment as well as surgery was more commonly selected for
intra-abdominal DTs (Fig. 2). NSAIDs were administered
to 22 of the 35 (62.9%) patients. Only 7 of the 22 (31.8%)
patients received NSAIDs as a single agent therapy, mainly
for extra-abdominal DTs. In addition, 6 of the 12 (50.0%)
patients who underwent complete DT resection received
NSAIDs as adjuvant therapy. Hormonal therapy was
administered to 15 of the 35 (42.9%) patients; one patient
received hormonal therapy alone. Chemotherapy was also
administered to 14 of the 35 (40.0%) patients.

We also evaluated the selection of treatments for intra-
abdominal DTs according to Church’s classification [12].
The Church’s classifications of the patients were as follows:
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stage I (n=11), stage II (n=0), stage III (n=8), and stage
IV (n=7). Multi-modal treatments, including surgery,
NSAIDs, hormonal therapy, and chemotherapy were intro-
duced in each stage (Table 2). The mean number of treat-
ments was 2 (1 in stage I, 2.5 in stage III, and 2.1 in stage
IV). In comparison to the stage I and III patients, chemo-
therapy was administered significantly less frequently to
stage IV patients, (p=0.0112).

Surgical treatments

Among the 21 patients who underwent surgery, 12 (57.4%)
underwent complete resection. Ten of the 11 (91.0%)
patients with limited abdominal wall DTs, including
patients with mixed DTs, underwent complete resection,
while complete resection was less frequently performed
in cases involving limited intra-abdominal DTs (7/15
[46.7%]). Seven of twelve (58.3%) patients who underwent
complete resection also received medical treatment includ-
ing NSAIDs (n=6), and hormonal therapy (n=35) as adju-
vant therapy.
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Fig. 2 Proportion of each treatment according to DT location; a extra-abdominal desmoid tumors, b intra-abdominal desmoid tumors, ¢ mixed

desmoid tumors

Table 2 Treatment selection according to the Church’s classifications Pharmacological treatments

Church’s n  Surgery NSAIDs  Hormonal Chemo-

None of the patients who were treated with NSAIDs and/

classifica- therapy therapy

tion or hormonal therapy without chemotherapy showed a par-

Stage 1 1L 3075% 8(27%) 4(364% 8 (12.7% tial or complete response. Chemotherapy included cyto-

Stage I 0 (27.5%) 8(72.7%) 4(364%) (72.7%) toxic agents and tyrosine kinase inhibitors. Overall, 19
age - - - -

Stage III 8 5(62.5%) 5(62.5%) 4(50.0%) 6 (75.0%)
Stage IV 7 4(57.1%) 5(714%) 5(71.4%) 1 (14.3%)

treatment lines were administered to patients with DTs,
these included Ist to 3rd line chemotherapy regimens
(Table 3). Eleven treatment lines of cytotoxic chemother-

NSAIDs nonsteroidal anti-inflammatory drugs apy achieved a response rate (RR) of 45.5% (5/11), and a

Table 3 Efficacy of
chemotherapy for DTs

Regimen n Cycle (mean) Response Response Disease
rate (%) control rate

(%)

Imatinib or sunitinib 8 lines NA 2 PR, 6SD 25 100

DTIC + DOX 5 lines 5 2PR,2SD, 1PD 40 80

MTX+ VBL 3 lines 10 1CR,1PR,1PD 67 67

DTIC+CYC 1 line 4 1SD

DTIC+ VBL 1 line 22 1 CR

DTIC + CARBO 1 line 12 1 PD

DT desmoid tumor, DTIC dacarbazine, DOX doxorubicine, MTX methotrexate, VBL vinblastine, CARBO
carboplatin, CR complete response, PR partial response, SD stable disease, PD progressive disease
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progression-free or regression rate of 72.7% (8/11). Eight
treatment lines that included tyrosine kinase inhibitors
achieved an RR of 25.0% (2/8), and a progression-free or
regression rate of 75.0% (6/8). Among the cytotoxic chem-
otherapy regimens, the most frequently used regimen was
DTIC plus DOX (5 lines; RR, 40%); followed by MTX plus
VBL (3 lines; RR, 66.7%). In our study, only 2 patients
experienced severe toxicities, this included one patient who
developed Grade 3 neutropenia while being treated with
DTIC plus DOX, and one patient who developed Grade 4
neutropenia while being treated with MTX plus VBL. The
others patients had no toxicities.

Survival

The median follow-up period from the initial colectomy for
FAP was 53.0 months. Among the 302 patients with FAP, 4
died due to DTs and 16 died of other causes (CRC, n=14;
gastric cancer, n=1; other malignancy, n=1). There were
no significant differences in the 5-year overall survival of
patients with and without DTs (93.5 and 93.5%, respec-
tively); however, the rate of CRC in patients with DTs was
significantly lower than that in patients without DTs (37.5
vs. 64.3%; p=0.0007). Furthermore, there were no sig-
nificant differences in 5-year DT-specific survival between
the patients whose DTs were diagnosed at colectomy and
those who developed DTs after colectomy (83.3 and 96.4%,
p=0.7238). According to Church’s classification [12], the
5-year DT-specific survival in stages I, and III was 100%,
while it was 71.4% in stage IV. The details of the 4 stage
IV patients who died from their DTs are shown in Table 4.
None of the 4 patients had malignancies (such as CRC).
None of the patients was treated with cytotoxic chemother-
apy; 2 of the patients underwent incomplete resection fol-
lowed by hormonal therapy including NSAIDs; 1 received

Table 4 Details of the patients who died because of their DTs

hormonal therapy including NSAIDs, and 1 underwent
incomplete resection in combination with tyrosine kinase
inhibitor treatment.

Discussion

The prevalence of DTs (15.8%) in our study was compara-
ble to the previously reported prevalence (10-25.0%) [2].
In addition, 80.5% of our DT cases had intra-abdominal or
mixed DTs. Intra-abdominal or mixed DTs were especially
frequent among the patients who were diagnosed after the
initial colectomy. This finding is in accordance with studies
that show that sporadic DTs are often present in the abdom-
inal wall and extremities, whereas FAP-associated DTs are
mostly found in the abdominal cavity after prophylactic
colectomy [13, 14]. There are few reports on the treatment
of DTs in FAP patients; however, surgery has historically
been the mainstay treatment for abdominal DTs. In the pre-
sent study, surgery was frequently used for extra-abdominal
DTs, with a high rate of complete resection (91.0%), while
medical treatment was frequently administered to patients
with intra-abdominal DTs. Because intra-abdominal DTs
tend to occur at the root of the small bowel mesentery, sur-
gery frequently involves the loss of significant amounts of
small bowel. Indeed, Smith et al. reported morbidity and
mortality rates of 19 and 29%, respectively, in cases involv-
ing intra-abdominal DTs, due to the need for extensive
intestinal resection [15]. Thus, nonsurgical management
including NSAIDs, hormonal therapy, and chemotherapy
are now more frequently used for the treatment of intra-
abdominal DTs [11].

NSAIDs and hormonal therapy are commonly used as
pharmacological agents. FAP-associated DTs are known
to express cyclooxygenase 2 [16]; NSAIDs, including

Patients Gender Initial location Church’s DT diagnosis  Age at first Initial Surgery for Medical treat- DT-specific
of DT classifica- abdominal surgery for DT ments survival time
tion surgery FAP (months)
1 Female Mixed Stage IV Before 20 IRA Incomplete NSAID +hor-  14.7
abdominal monal
surgery therapy
2 Female Intra-abdom-  Stage IV After abdomi- 31 IPAA - NSAID+hor- 2.9
inal nal surgery monal
therapy
3 Female Intra-abdom-  Stage IV After abdomi- 22 IPAA Incomplete Imatinib, Suni- 66.3
inal nal surgery tinib
4 Female Intra-abdom-  Stage IV After abdomi- 34 IRA Incomplete NSAID +hor- 10.1
inal nal surgery monal
therapy

DT desmoid tumor, NSAID nonsteroidal anti-inflammatory drug, /RA total colectomy with ileorectal anastomosis, /PAA restorative proctocolec-

tomy with ileal pouch anal anastomosis
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sulindac, inhibit cyclooxygenase and prostaglandin syn-
thase [17]. A few reports have shown NSAID use to be
associated with the remarkable shrinkage of DTs. Nieu-
wenhuis et al. [18] reported on 12 patients who were
treated with NSAIDs and demonstrated a 5-year progres-
sion-free survival rate of 50.0%. The rates of regression or
stabilization of DTs in patients treated with NSAIDs are
reported to range from 27.6 to 29.0% [5, 11]. In our study,
NSAIDs were administered to 22 (62.9%) of the patients
who received treatment for DTs. Only 7 patients received
NSAIDs alone—these cases mainly involved extra-abdom-
inal DTs. The other patients received NSAIDs in combina-
tion with hormonal therapy, chemotherapy, and/or surgery.
Tamoxifen and LH-RH agonists were used as hormonal
therapy; both demonstrated selective effects on estrogen
receptors. There are reports of the application of hormonal
therapy in the treatment DTs. While a few cases in these
reports showed the stabilization of DTs; however, most
cases showed no remarkable shrinkage [5, 11, 18]. More
recently, Quast et al. [19] reported 62 patients who were
treated with hormonal therapy combined with sulindac,
and showed a RR of 37.1% and a disease control rate of
88.7%. In our study, hormonal therapy was administered
to 15 (42.9%) patients who received treatment for DTs,
and 14 (93.4%) received hormonal therapy combined with
other therapies. None of the patients who received NSAIDs
and/or hormonal therapy without chemotherapy showed a
partial response or complete response. It seems likely that
neither hormonal therapy nor NSAIDs have the ability to
induce significant shrinkage of DTs in FAP patients.
Recently, Desurmont et al. [11] conducted a compara-
tive study to assess the results of the different treatments
used for FAP-associated DTs. The RRs were as follows:
cytotoxic chemotherapy (including DOX, MTX, VBL,

and cisplatin), 77%; tamoxifen, 40%; and sulindac, 28%.
These authors concluded that chemotherapy was the most
effective treatment, especially for intra-abdominal DTs.
Several combinations of cytotoxic agents have recently
been reported to be safe and effective for the treatment of
FAP-associated DTs [20-30]. The most commonly used
regimens include DOX plus DTIC and MTX plus VBL
chemotherapy. Table 5 shows the details of the cytotoxic
chemotherapies that were administered to FAP patients
with DTs in previous studies. Although the number of
patients in each study was too small, favorable RRs of
33-100% and 40-75% were achieved with DOX-based
and MTX-based chemotherapy regimens, respectively.
Our results are consistent with these previous studies, and
showed the safety of cytotoxic chemotherapy regimens,
with a favorable RR (45.5%; for all regimens); the most fre-
quently used regimen was DITC plus DOX (RR, 40%), fol-
lowed by MTX plus VBL (RR, 67%).

In 2008, Church et al. [12] proposed a system for clas-
sifying intra-abdominal DTs into four stages based on the
size, clinical presentation, and lesion severity, in an effort
to optimize management through more defined guide-
lines (Fig. 2). Stage IV was the most advanced stage, with
lesions measuring >20 cm, symptomatic disease, rapid
growth, or intra-abdominal complications. In our study, the
5-year DT-specific survival was 100% in stage I-III, but
only 71.4% in stage IV. Among our 302 patients, 4 with
stage IV disease died as a result of their DTs. No cyto-
toxic chemotherapy was administered; however, 3 patients
underwent incomplete resections in combination with other
medical agents including NSAIDs, hormonal therapy, and
tyrosine kinase inhibitors. All four patients died as a result
of uncontrollable rapid progression, with a median DT-spe-
cific survival time of 12.4 months.

Table 5 Cytotoxic

. . Authors Year n Regimen RR

chemotherapies administered

to FAP patients with DTs in the Tukuda et al. [20] 1991 8 DOX +CYC + VCR 2CR, 1 PR (37%)

previous studies Patel et al. [21] 1993 12 DOX +DTIC 2 CR, 4 PR (50%)
Lynth et al. [22] 1994 2 DOX +DTIC 2 CR (100%)
Hamilton et al. [23] 1996 3 DOX +DTIC 1 PR (33%)
Schnizler et al. [9] 1997 5 DOX +DTIC 1 CR, 3 PR (80%)
Poriz et al. [24] 2001 8 DOX +DTIC 2 CR, 4 PR (75%)
Gega et al. [10] 2006 7 DOX + DTIC + meloxicam 3 CR, 4 PR (100%)
Yamamoto et al. [25] 2013 2 DOX +DTIC 1 CR, 1 PR (100%)
Weiss et al. [26] 1989 8 MTX + VBL 2 CR, 4 PR (75%)
Skapek et al. [27] 1998 10 MTX + VBL 3 CR, 2 PR (50%)
Reich et al. [28] 1998 5 MTX + VBL 2 CR, 1 PR (60%)
Azzarelli et al. [29] 2001 30 MTX + VBL 12 PR (40%)
Weiss et al. [30] 1999 13 MTX + VNR CR+PR (60%)

DT desmoid tumor, DOX doxorubicin, MTX methotrexate, VBL vinblastine, DTIC dacarbazine, VNR
vinorelbine, CYC cyclophosphamide, CR complete response, PR partial response
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Based on these results, surgery as well as NSAIDs and
hormonal therapy are considered the mainstay treatments
for extra-abdominal DTs, and are able to stabilize DTs.
However, we should consider the therapeutic approaches
for intra-abdominal DTs, especially in cases involving stage
IV disease, because it represents a potentially life-threat-
ening condition. Harmful incomplete resection should be
avoided, and the immediate use of cytotoxic chemotherapy
may be important for achieving early tumor shrinkage in
patients with stage IV DTs. Indeed, there is a report on the
successful treatment of a 25-cm, extremely aggressive mes-
enteric DT by DOX plus DTIC [31].

The present study is associated with several limitations.
First, our sample size was relatively too small—especially
for the number of patients receiving each treatment—to
draw any definitive conclusions. However, the present
study was a nationwide multicenter study that included a
relatively large number of patients with a rare disease, and
the data derived from recent clinical practice is valuable.
Second, the study was retrospective in nature. Ideally, our
findings should be confirmed in a prospective study; how-
ever, this would be very difficult to achieve. Third, we did
not collect the data related to the analysis of the patients’
APC genes because we could not obtain informed consent
from the patients. Although the genotype-phenotype rela-
tionship is a well-known risk factor for DTs in FAP patients
[32], the correlation between the specific APC mutation
and the clinical outcomes has yet to be resolved. Fourth,
we could not collect any data concerning the precise doses
or schedules for each chemotherapy regimen or data on the
detailed tumor size. Finally, the selection of surgical and/or
medical treatments might have depended on the physician’s
preference; and missing data, although limited, might have
led to a bias in the interpretation of the results.

Nonetheless, to the best of our knowledge, this is the
first study to analyze the outcomes of the surgical and phar-
macological treatment of FAP-associated DTs in Japanese
patients. We therefore believe that our findings will provide
clues that will help physicians select the optimal treatment
strategy for this rare disease.

In conclusion, a multimodal treatment approach that
includes NSAIDs, hormonal therapy, chemotherapy, and
surgery is important for FAP-associated DTs. Cytotoxic
chemotherapy was found to be the most effective of these
treatments, especially for intra-abdominal DTs. Because
FAP-associated stage IV DTs are sometimes life-threat-
ening, cytotoxic chemotherapy, which has the potential
to result in early tumor shrinkage, may be important for
achieving the best prognosis.
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