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Abstract Aim of this study is to evaluate the outcome of

long-term conservative treatment with sulindac and high-

dose selective estrogen receptor modulators (SERMs) for

sporadic and FAP-associated desmoid tumors. Desmoids are

very rare tumors in the general population but occur fre-

quently in FAP patients, being encountered in 23–38 %.

Treatment of desmoids is still most controversial since

response cannot be predicted and they are prone to develop

recurrence. This study included all desmoid patients that

were treated and followed at our institution and had com-

pleted at least 1 year of treatment. Response was defined as

stable size or regression of desmoid size between two CT or

MRI scans. A total of 134 patients were included. 64

(47.8 %) patients had a confirmed diagnosis of FAP, 69

(51.5 %) patients were sporadic. Overall 114 (85.1 %)

patients showed regressive or stable desmoid size. Patients

with previous history of multiple desmoid-related surgeries

showed less-favorable response. The mean time to reach at

least stable size was 14.9 (±9.1) months. After regression or

stabilization, medication was tapered in 69 (60.5 %) of the

treated patients with only one long-term recurrence after

[10 years. The results of this study fortify the role of

sulindac and high-dose SERMs as an effective and safe

treatment for both, sporadic and FAP-associated desmoid

tumors. While invasive treatment frequently results in high

recurrence rates, high morbidity and high mortality, this

conservative treatment is successful in most patients. The

recurrence rate is negligible with no desmoid-related mor-

tality in this large series. Therefore surgical resection, espe-

cially for mesenteric desmoids, should be deferred favoring

this convincingly effective, well tolerated regimen.
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Introduction

Desmoids (also referred to as aggressive fibromatosis) are

rare tumors deriving from the mesenchymal sheath, known

for aggressive growth and, despite lacking frequent mitotic

forms and cellular atypia, locally fulfill the malignant cri-

teria of invasive growth. They are unable to metastasize but

frequently develop life threatening infiltrative growth and

may lead to severe morbidity and also mortality. Sources

estimate that desmoids account only for 0.03 % of all

tumors [1]. Their incidence is estimated to be 2–4 cases per

one million per year [2]. Patients diagnosed with familial

adenomatous polyposis (FAP) are known to be predisposed

for desmoid tumors with a 1000-fold higher risk compared

to the normal population [3, 4]. FAP is an autosomal dom-

inant syndrome caused by a germline mutation of the ade-

nomatous polyposis coli (APC) gene and is characterized by

hundreds to thousands of colorectal adenomas and frequent
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extracolonic manifestations [5]. Although the true preva-

lence of desmoids among these patients remains unclear,

studies report an overall prevalence of up to 30 %, rising to

38 % in high risk sub-groups [1, 6–13].

The underlying pathogenetic mechanism has yet to be

identified. However, several risk factors are well estab-

lished. Trauma, including surgical interventions such as

prophylactic colorectal surgery in FAP patients, is known

to trigger desmoid growth. The prevalence of desmoids in

FAP patients increases after surgical interventions [14].

When desmoids are removed surgically, a positive surgical

resection margin is a risk factor for recurrence [11, 15].

Generally, high estrogen levels are suspected to promote

growth since desmoid incidence is significantly higher in

young females. Desmoid prevalence is lower in males and

postmenopausal women and when they occur in these

patients, their growth pattern is generally slower [16, 17].

Furthermore, pregnancy or the use of oral contraceptives

increase the risk of desmoid development in the general

population [16, 18]. The role of gender and pregnancy for

desmoid occurrence in FAP-patients remains controversial

with some studies contradicting female predominance [19,

20]. However, most studies describe female gender or

pregnancy as predisposing risk factors [8, 10, 21–23].

Sporadic desmoids often present in the abdominal wall,

extremities and head and neck area [24, 25], whereas FAP-

associated desmoids are found mostly in the small bowel

mesentery after prophylactic colectomy or in the abdomi-

nal wall, mainly close to the incision line [9, 11, 14, 21].

The site of the genetic mutation in FAP patients seems to

influence desmoid localization, while this effect appears to

be of more importance in female patients [23]. Generally, a

30 mutation beyond codon 1444 was reported to be asso-

ciated with increased desmoid occurrence [26–28]. In

families with a positive history of desmoids there is a

higher desmoid incidence even when a mutation in the

high-risk location for desmoids of the APC gene is lacking

[10, 21]. Therefore a positive family history is regarded as

independent risk factor.

Well-established treatment of desmoids includes surgery,

radiation and pharmacological approaches. Surgery is per-

formed especially in localized extra-abdominal or abdomi-

nal wall tumors [29, 30]. Small series report a low rate of

recurrence or low morbidity after surgical desmoid resection

[30, 31]. By contrast, other studies describe high recurrence

rates from up to 85 % and recurrent and increasingly

aggressive growth after surgical interventions [1, 32–35].

Primary or adjuvant radiotherapy is mainly applied in extra-

abdominal tumors and/or a positive surgical margin after

resection, leading to reduced recurrence rates in these cases

[35, 36]. Pharmacological approaches include cytotoxic

chemotherapy [37], imatinib [38], interferones [39], sor-

afenib [40], non-steroidal anti-inflammatory drugs

(NSAIDs) [41] and Selective Estrogen Receptor Modulators

(SERMs) [42].

FAP associated desmoids are known to express

cyclooxygenase 2 [43]. Sulindac is a NSAID akin with

indomethacin and inhibits the cyclooxygenase via its active

metabolite sulindac-sulfide. Temporary reduction of ade-

nomas in the colon and rectum has been described in FAP-

patients [5]. Several case reports and small series reporting

successful treatment of desmoids with sulindac as a

monotherapy may be found in literature. A characteristi-

cally delayed response is observed in these cases. However,

to our knowledge no randomized-controlled study has been

published [4, 44, 45].

Tamoxifen, raloxifene and toremifene are SERMs,

demonstrating both selective agonistic and antagonistic

effects on estrogen receptors, depending on the target tis-

sue. Whilst endometrial cancer is described to be a major

side effect of tamoxifen in the mouse model, raloxifene

lacks estrogen-like stimulation of the uterus, therefore

preventing an increased endometrial cancer risk [46]. For

toremifene epidemiological studies display slightly less

side effects than tamoxifen at comparable response rates

[47].

Brooks et al. [48] described the therapeutic use of

SERMs in desmoids, using tamoxifen and toremifene

dosages up to 200 mg per day with a response rate of 65 %

and only few side effects. Further literature reports com-

parable observations with high-dose tamoxifen and ralox-

ifene [49–52]. According to these studies, high-dose

SERMs are more effective than lower dosages.

Desmoids were analyzed histopathologically in order to

identify the mechanism of SERMs in desmoid response.

Most desmoids were estrogen receptor (ER) alpha nega-

tive, whereas ER beta was identified in up to 100 % of

investigated desmoids [53–55]. Interestingly in both, ER

alpha negative and positive desmoids, therapy with SERMs

proved effective on inhibiting desmoid growth [42, 55].

Possible explanations for response to SERMs despite

negative ER alpha status could be either the finding of a

large number of anti estrogen binding sites in microsomal

fractions of ER alpha negative desmoids or the indirect

influence on growth factors [56, 57]. Expression of ER beta

might also explain the inhibiting influence of SERMs on

the tumor [54, 55]. Nonetheless the exact mechanism

leading to response remains unknown.

Patients and methods

Patients

In our institution, all patients with the diagnosis of a des-

moid tumor were treated following the guidelines for
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clinical management for FAP [5]. FAP patients with a

small (\1 cm) asymptomatic extraabdominal desmoid

detected at follow up post colectomy were subjected to a

watch and wait approach and therefore not treated and not

included in this series. All other patients with the diagnosis

of a desmoid tumor received medication unless an absolute

contraindication was identified (e.g. advanced liver dis-

ease), following the principle of a primary standardized

approach. The dosage was administered regardless of ini-

tial size, location, or previous treatment including previous

desmoid surgeries. No difference was made regarding

presence or absence of FAP. A minimum treatment period

of 1 year was defined as inclusion criteria, since a char-

acteristic prolonged time to response is known and has

been described by our group in a preceding paper. This

study also includes the long-term follow-up of the patients

reported by our group in 2003 [4].

Diagnosis

In FAP-patients clinical diagnosis during follow-up with

CT- or MRI-imaging or intraoperative diagnosis was

regarded as sufficient, following the guidelines for clinical

management for FAP [5]. In sporadic desmoid patients a

histopathological confirmation of the diagnosis was obli-

gatory, particularly with regard to differential diagnoses

such as malignant mesenchymal tumors.

Drug regimen

Our standard treatment is based on our initial results pub-

lished by Hansmann et al. [4]. We follow the algorithm as

proposed in 2003 which implies incremental dosage of

SERMs as shown in Table 1 and a dosage of 300 mg

sulindac per day (100 mg 3x/day) [58]. The theory behind

incremental dosing is to allow hormonal regulatory circuit

adaptation and to ease potential side effects. Tapering of

medication was initiated after at least 1 year of quiescent

disease or continuing reduction in size, allowing approxi-

mately 3 months for each of the total of three steps of

reduction. The dosage of the specific SERM was halved

until the starting dosage was reached, then medication was

discontinued. Tapering medication enables early detection

of recurrent growth and allows the patient’s hormonal

balance to adjust. Tamoxifen, raloxifene and toremifene

were regarded as equally potent in treatment [48–52]. The

selection of the drug was done in consideration of possible

side-effects: female patients were preferably treated with

raloxifene, reducing the risk of endometrial cancer and

ovarian cysts. In male patients, treatment with tamoxifen

was favored.

Statistic methods

Categorical data was analyzed using two-sided Fisher’s

exact test. Confidence interval (CI) was calculated using

the modified Walt method. Level of significance a = 0.05,

95 % CI respectively. Age is reported as mean (±SD).

Continuous data was analyzed using unpaired t test. Sta-

tistical analyses were performed using SPSS Version 19

(SPSS Inc., Chicago, IL, USA).

Outcome

Outcome was categorized in desmoid-related death (DD,

invasive growth or other complications leading to death),

progressive disease (PD, every radiologically confirmed

increase of size compared with the previously recorded

imaging), stable disease (SD, no radiologically confirmed

increase or decrease of size compared with the previously

recorded imaging), partial regression (PR, every radiolog-

ically confirmed decrease of size compared with the pre-

viously recorded imaging) and complete remission (CR, no

radiological correlate of a former described desmoid).

When a patient suffered from multiple desmoids or diffuse

growth, e.g. in mesenteric desmoids, the outcome was

categorized using cross sectional area. Complications such

as bowel obstruction were always regarded as progressive

disease. If a patient deceased of other etiology than a

desmoid-associated cause, the last recorded staging was

considered for outcome. Staging was performed according

to the DES classification [4]. In all cases we performed a

regular follow-up via CT- or MR-imaging at least every

6 months during the first 2 years of treatment and every

12 months in the further follow-up until sustained stable

disease was documented or the patient deceased. Clini-

cally, for this study, stable disease was regarded as

response and therapeutic success.

Table 1 SERM dosing
Dose/day Dose/day Dose/day Dose/day

Week 1 (mg) Week 2 (mg) Week 3 (mg) Week 4

(target dose) (mg)

Tamoxifen 30 60 90 120

Raloxifene 60 120 180 240

Toremifene 30 60 90 120
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Results

Patients

A total of 134 patients were included of which 64 (47.7 %)

had the diagnosis of FAP. 70 (52.3 %) patients were spo-

radic patients. One male patient had an MSH-2 mutation,

leading clinically to the diagnosis of Muir–Torre syndrome

and was regarded as sporadic. 46 (71.9 %, CI 0.598–0.814)

FAP-patients were female and 18 (28.1 %, CI

0.185–0.402) were male whereas in the sporadic group 44

(62.9 %, CI 0.511–0.732) were female and 26 (37.1 %, CI

0.267–0.488) male. The higher percentage of males in the

sporadic group was not statistically significant (p = 0.27).

Overall, a female: male ratio of approximately 2:1 with 90

female (67.2 %, CI 0. 588–0.745) and 44 (32.8 %, CI

0.254–0.411) male patients was noted. Patients’ age at

diagnosis deviated significantly (p = 0.04) between these

groups. FAP-patients were diagnosed at an earlier age of

39.69 (±13.6) years while patients without FAP were

diagnosed at 44.61 (±14.3) years. For the whole cohort the

mean age at diagnosis was 35.54 (±13.7) years. The

longest desmoid follow-up patient included was diagnosed

in January 1989. Overall patients had a mean follow-up

after diagnosis of 7.12 (±4.5) years. Non-FAP-patients had

a mean follow-up of 7.9 (±4.0) years, resulting in a sig-

nificantly longer period than FAP-patients’ follow-up [6.3

(±5.0) years] (p = 0.0001).

Pregnancy

Five (5.6 %) of all female patients developed desmoids

after delivery. The mean time from delivery to the diag-

nosis of a desmoid was 15.4 (±8.3) months. 3 (60 %)

women had underlying FAP; all of these presented with

mesenteric desmoid formation. Only one (20 %) of these

patients had previous colectomy, 5 years before delivery.

Of the 2 (40 %) women without FAP, one also developed

an intraabdominal desmoid whereas the other had an

abdominal wall desmoid only. Raloxifene was adminis-

tered in all five cases. All patients responded to treatment

[2 (40 %) with SD, 3 (60 %) with PR] in a mean time of

13.4 (±6.8) months, independently of c-section or vaginal

birth.

Localization

In FAP-patients, 38 (59.4 %) had intraabdominal, 33

(51.6 %) had abdominal wall and 11 (17.2 %) had

extraabdominal manifestations. 15 (23.4 %) of all FAP

patients had desmoids in at least two separate sites. For

patients with sporadic tumors the main localization was

extraabdominal with 46 (65.7 %) whereas 21 (30 %) of

these patients had abdominal wall and only 5 (7.1 %) had

intraabdominal desmoids. 15 (88.3 %) of the total 17

(12.7 %) patients with multiple tumors had underlying

FAP. In the entire cohort 57 (42.5 %) had extraabdominal

manifestations, abdominal wall desmoids were present in

54 (40.3 %) and intraabdominal desmoids in 43 (32.1 %)

of patients. FAP patients demonstrated a statistically sig-

nificantly increased manifestation of intraabdominal des-

moids (p\ 0.01) and multiple occurrences of desmoids

(p\ 0.01). Sporadic patients had significantly more

extraabdominal desmoids (p\ 0.01). No difference was

found between the groups for the localization of abdominal

wall desmoids (p = 0.17).

Prophylactic surgery in FAP patients

Prophylactic colorectal surgery had been performed prior

to desmoid diagnosis in 59 (92.2 %) of the FAP patients at

a mean age of 29.7 (±12.4) years. Proctocolectomy (PCE)

predominated the surgical procedures with a total of 50

(84.7 %) patients. Initially 14 (23.7 %) of the FAP patients

had an ileorectal anastamosis (IRA) but 7 (50 %) required

completion surgery due to excessive polyp growth in the

remaining rectal remnant. These patients were included in

the pouch group, but numbers of prior surgeries take this

condition into account. The mean time between IRA and

secondary PCE was 148.3 (±105.5) months. Of the

patients with PCE, 4 (8 %) underwent a redo pouch

reconstruction after the primary operation. Of these

patients three had an unsatisfactory pouch function while

one patient developed multiple pouch adenomas. The mean

time to pouch resection or reconstruction in this group was

147.7 (±129.5) months. PCEs overall had significantly less

secondary surgeries than IRAs (p\ 0.01). Primary end-

ileostomy (IST) was performed in 2 (3.4 %) patients only.

Symptomatic desmoid occurrence was noted in 8 (13.6 %)

FAP patients prior to any abdominal surgery, mean 73

(±63.1) months before prophylactic colectomy. The other

51 (86.4 %) FAP patients developed desmoid growth fol-

lowing prophylactic surgery, in average 64.1 (±80) months

after surgery and ranging from 0 (intraoperative diagnosis

of asymptomatic desmoid) to 309 months. 51 (73.9 %) of

the sporadic desmoid patients have a documented history

of previous surgery close to the site of desmoid

development.

Previous desmoid treatment

Overall 31 (48.4 %) of FAP patients were referred to us

with history of desmoid-related surgical interventions. 33

(51.6 %) patients had been managed conservatively with-

out desmoid surgery and/or were diagnosed at our
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institution. The attempt of surgical resection was more

frequent in the sporadic setting, affecting 50 (71.2 %) of

sporadic desmoid patients leaving 20 (28.8 %) without a

surgical intervention other than biopsy. All sporadic des-

moid patients had been subjected to histological verifica-

tion of the diagnosis. Surgical desmoid treatment was

attempted less frequently in the group of known FAP

patients (p\ 0.01). The total number of patients treated

surgically for their sporadic or FAP-related desmoid at

least once (not including biopsies) was 81 (60.4 %).

Before referral, 23 (17.1 %) were treated with radio-

therapy and 14 (10.4 %) had other chemotherapeutic

agents. 27 (20.1 %) of the reported patients were treated

with a combination of chemotherapy, radiotherapy or sur-

gery before referred to us with recurrent disease. The total

number of patients with previous treatment and recurrent

disease before being referred to our institution was 91

(67.9 %).

Sulindac and SERMs

Three different estrogen receptor-modulating agents were

administered in this study: 68 (50.7 %) patients received

tamoxifen, 61 (45.5 %) received raloxifene and 5 (3.7 %)

received toremifene. In three (2.2 %) patients the medi-

cation was changed for better tolerability due to hot flashes

and nausea. Among FAP-patients, 27 (42.2 %) were trea-

ted with tamoxifen, 33 (51.6 %) were treated with ralox-

ifene and 4 (6.3 %) were treated with toremifene. In the

sporadic patients 41 (58.6 %) received tamoxifen, 28

(40 %) patients received raloxifene and one (1.4 %) patient

received toremifene. With 60 (66.7 %) the majority of

female patients (premenopausal) received raloxifene, while

25 (27.8 %) were treated with tamoxifen (postmenopausal)

and 5 (5.6 %) received toremifene. By contrast 43 (97.7 %)

of the male patients received tamoxifen leaving one

(2.3 %) of the male patients treated with raloxifene.

Common side effects attributed to SERMs were ovarian

cysts, detected with significant size in 9 (10 %) of all

female patients. Two (2.9 %) patients suffered tamoxifen-

induced retinopathy but had already reached stable disease,

so that medication was successfully discontinued without

desmoid recurrence. Other minor side effects encountered

were nausea, hot flushes and dyspepsia. For sulindac, 2

(1.5 %) of the patients showed high elevations in liver

function tests, leading to dose reduction. Generally, venous

thrombosis was found in 3 (2.2 %) patients in long-term

hospitalized conditions.

Outcome

The response to therapy was analyzed accounting for the

genetic status, assuming differing response rates related to

a different underlying etiology. There were no statistically

significant differences except for the outcome of complete

remission (CR), which was significantly more frequent in

non-FAP patients (p\ 0.01) as illustrated in Fig. 1.

Accounting SD, PR and CR as response and PD and DD as

non-response, an overall success rate of 114/134 (85.1 %)

was achieved. Comparison of response and non-response

between FAP and sporadic patients as defined above did

not demonstrate a statistically significant difference:

(85.9 %) in the FAP-group versus 84.3 % in the non-FAP

group, p = 0.81). Outcome was statistically independent of

the SERM applied, with no statistically significant differ-

ence between tamoxifen, raloxifene or toremifene. The

mean period to respond with at least stable disease was

14.9 (±9.1) months (Table 2). Until the cut-off date of the

study, medication was tapered in 69 (60.5 %) of patients.

The mean duration of treatment with sulindac and SERMs

when medication was tapered was 42.4 (±24.3) months

(Table 2). Genetic status, gender or the SERM applied did

not influence these intervals significantly. One FAP patient

had recurrent growth or rather new mesenteric desmoid

growth 10 years after cessation of therapy. This patient had

severe post-colectomy desmoid disease and medication

was resumed.

Outcome of surgical desmoid resection was analyzed

without accounting for prior prophylactic FAP-surgery

compared to any other surgery. Patients after surgical

desmoid resection, especially after repetitive surgery,

demonstrated a significantly higher rate of progressive

disease (p = 0.03; Table 3). Patients with a primary sur-

gical approach were as a rule initially treated by other

institutions and then referred to us after recrudescence. As

displayed in Table 3, patients that did not undergo desmoid

surgery had a higher percentage of response (92.5 %) than

patients that underwent at least one surgical desmoid

intervention (81.5 %), although this trend did not reach

statistical significance (p = 0.08).

2
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28
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16
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DD (p= 0.22)

PD (p= 0.45)

SD (p= 0.29)

PR (p= 0.32)

CR (p< 0.01)

Frequency in non-FAP-patients Frequency in FAP-patients

Fig. 1 Outcome considering genetic status. CR complete remission,

PR partial regression, SD stable disease, PD progressive disease, DD

desmoid related death
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Mortality

Seven (4.5 %) patients deceased until the end of the study.

Five (71.4 %) patients died of unrelated causes, such as

trauma or other malignant disease. In two (28.6 %) of the

deceased patients, desmoids or related complications were

regarded as cause of death. This corresponds to an overall

desmoid mortality of 1.5 %. These patients were both

characterized by rapid mesenteric desmoid growth and

reduced general physical condition. Both patients were

referred to us after having undergone radio- and

chemotherapy in addition to 5 desmoid surgeries per

patient beforehand. In a palliative setting, both were treated

with sulindac and raloxifene. Causes of death were infil-

trative growth and port sepsis after port implantation

required for parenteral nutrition.

Discussion

Although well described as trigger of desmoid growth, the

role of surgery in desmoid therapy is discussed contro-

versially. In this study, history of previous surgery was

evident in 92.2 % of the FAP and 73.9 % of the sporadic

desmoid patients, underlining the role of surgical trauma in

desmoid progression. Studies supporting a primary non-

surgical approach are increasing for both, FAP-associated

and sporadic desmoid patients [59, 60]. For isolated spo-

radic desmoids, Lahat et al. [31] reported a series of suc-

cessful surgery without any recurrence, but without

reporting the long-term outcome or investigating patients’

long-term morbidity. In FAP-patients, there are only case

reports of surgical desmoid resection without recurrence.

Larger cohorts and long-term studies always reported

patients with recurrent disease or high mortality after sur-

gical treatment [32–34, 61]. Several authors recommend

non-invasive first line therapies, especially for FAP-asso-

ciated desmoid patients [5, 33, 62]. These include sulindac

and SERMs with well-documented success. Tonelli et al.

described successful treatment of FAP-related desmoids

with high dose raloxifene in 2003. Of the 13 FAP-patients

treated, 12 (92.3 %) responded at least with partial

response. 61.5 % had a complete remission [52]. Tamox-

ifen and toremifene were also administered by Brooks et al.

[48] with an overall response rate of 65 %. Sulindac as a

single agent is reported to show lower response rates.

Tsukada et al. [44] reported a 57 % response rate in a series

of 14 patients. The combination of sulindac and SERMs in

treating sporadic and FAP-related desmoids was reported

successful as first and second line treatment previously by

our group [4]. None of these studies report such a large

cohort combined with such an extensive long-term follow-

Table 2 Time to respond to medication

Patients

responding

Mean time to response

(months)

Medication discontinued after

response

Mean time to discontinuation

(months)

General 114 (85.1 %) 14.9 (±9.1) 69 (51.5 %) 42.4 (±24.3)

FAP patients 55 (85.9 %) 16.0 (±9.8) 26 (40.6 %) 45.5 (±32.2)

Non-FAP patients 60 (85.7 %) 13.6 (±8.4) 43 (61.4 %) 40.6 (±18.1)

Female 79 (87.8 %) 15.2 (±9.2) 51 (56.7 %) 44.3 (±25.2)

Male 36 (81.8 %) 13.8 (±9.1) 18 (40.9 %) 37.1 (±20.9)

Sulindac ? tamoxifen 59 (86.8 %) 15.4 (±9.2) 34 (50 %) 42.5 (±23.6)

Sulindac ? raloxifene 55 (90.2 %) 13.7 (±7.8) 34 (55.7 %) 41.6 (±25.2)

Sulindac ? toremifene 3 (60 %) 21.0 (±25.2) 1 (20 %) 68

Table 3 Outcome after

repeated surgery
Outcome DD PD SD PR CR Number of patients

Surgeries

0 1 (50 %) 3 (16.6 %) 29 (48.3 %) 15 (44.1 %) 5 (25 %) 53 (39.6 %)

1 0 10 (55.5 %) 15 (25 %) 13 (38.2 %) 9 (45 %) 47 (35.1 %)

2 0 2 (11.1 %) 9 (15 %) 3 (8.8 %) 6 (30 %) 20 (14.9 %)

C3 1 (50 %) 2 (11.1 %) 7 (11.7 %) 3 (8.8 %) 0 14 (10.4 %)

2 (1.5 %) 18 (13.4 %) 60 (44.8 %) 34 (25.4 %) 20 (14.9 %) 134

DD desmoid related death, PD progressive disease, SD stable disease, PR partial regression, CR complete

remission
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up combined with a standardized, non-invasive treatment

for sporadic and FAP-related desmoids as the present

study. Nonetheless, the present study is not a randomized-

controlled trial and there is no control group. But these

limitations are found in the majority of studies reporting or

evaluating treatment options for desmoid tumors. More-

over, smaller desmoids (\1 cm) were excluded in this

study as in these patients a watch-and-wait policy was

pursued. Spontaneous regressions or stable disease are

more common in these smaller lesions and they are known

to frequently regress spontaneously. Due to our role as

referral center, a high percentage of recurrent or large

desmoids were included in our series. Before being inclu-

ded, two-thirds of the reported patients had recurrent dis-

ease following other treatment strategies. Patients

diagnosed during FAP-follow-up at our institution were

selected towards larger size or mesenteric desmoids.

Therefore the results of this study document a surprisingly

high rate of response to the reported treatment, despite the

flaw of not having a control arm or being randomized. In

this set of patients with documented progression of des-

moid a subselection of particularly difficult to treat des-

moids has been accumulated. The substantial difference in

response depending on the amount of desmoid surgeries

previously performed is illustrated by the decreasingly

favorable outcome reported in this study. Therefore,

despite the discussed limitations, the reported results sup-

port studies recommending a non-invasive first and also

second line therapy. Taking into account the heterogeneity

of desmoid disease, beginning with the different aetiology,

localization, duration of disease, rate of growth, previous

surgeries, gender etc. a truly prospective randomized study

will always have serious limitations.

Long-term combination therapy resulted in higher

response rates without increasing toxicity compared to

literature reports with single agent strategies. Only in three

cases, medication had to be adapted and overall toxicity

and side effects were minor, especially when compared to

other treatment strategies. Morbidity in this series was very

low. Further evidence supporting the role of surgery as a

trigger for desmoid growth and increasing aggressive

growth was identified. Patients had better outcome and

higher response rates to medication when fewer surgical

interventions for desmoids were performed. A history of

surgical resection was linked to a more progressive course

of the disease as well as a deteriorated and delayed

response to medication. The overall response rate to con-

servative therapy of [85 % can be improved by avoiding

any desmoid surgery in the first place ([92 % response) as

demonstrated in our series. Although the trend of higher

response rates in patients that had never been exposed to

desmoid surgery did not reach statistical significance

(p = 0.08), it must be considered that our watch-and-wait

patients were excluded for this study. We reported a sig-

nificant coherence to therapy including these cases with a

total number of 154 patients at the InSiGHT (International

Society for Gastrointestinal Hereditary Tumours Incorpo-

rated) Meeting in San Antonio, Texas, in 2011 [63]. In

patients that developed desmoids after delivery, the

described regimen showed good results with no non-re-

sponders. An association between delivery and desmoid

occurrence was documented in this study. This supports the

thesis of estrogen-triggered desmoid growth described in

literature [8, 10, 21–23].

In 60.5 % of the responding patients medication was

tapered following the described algorithm. Recurrence was

observed only once and medication was resumed in this

particular case. The mean treatment time until medication

was tapered was almost 4 years. This led us to the con-

clusion that tapering medication after an intake of at least

2 years, depending on the individual situation, is reason-

able and safe. As long as growth is observed between two

imaging examinations, we recommend continuing the high-

dose medication to be pursued. Nevertheless this raises

more questions on the underlying mechanism leading to

response, especially when considering that the response

rate was not dependent on the SERM applied.

Overall 14.9 % of the patients in this study did not

respond until cut-off date. Since the mean time to response

is 14.9 (±9.1) months in this study, medication is contin-

ued in these patients. A very low morbidity and an

exceptionally low mortality of overall 1.49 % were docu-

mented in the long-term outcome of the series. It must be

considered that larger desmoids with complicated course

are usually more frequently treated surgically than smaller

lesions. It still remains unclear whether surgery is the

consequence of a complicated course or its cause. For FAP-

associated tumors not responding to a first line approach

with sulindac and SERMs, Latchford et al. concluded from

a series of 20 patients that surgery for abdominal wall and

extra-abdominal desmoids is safe and less hazardous than

previously reported in intra-abdominal tumors. This con-

clusion was drawn although the clinically significant

recurrence rate was over 40 % and up to 200 cm of small

bowel was resected in intra-abdominal desmoids [30],

clearly accounting for high morbidity with short bowel

syndrome and the need for parenteral nutrition with all

known morbidities and complications. This shows that

even in a second-line situation surgery often causes very

high morbidity. We thereby concluded that surgery in

general should be avoided if possible. Nonetheless, indi-

vidual decision of desmoid removal in specific constella-

tion may be justified, weighting the respective risks and

benefits. As Kasper et al. [35] pointed out perfectly ‘‘the

consequences of radical excision may be worse than the

disease itself’’.
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The results of this study led us to the conclusion that

between the varieties of treatments reported for desmoids,

SERMs and sulindac is a promising option. Nonetheless,

Skapek et al. [64] published rather disappointing results of

a study investigating the efficacy of high-dose tamoxifen

and sulindac for desmoid tumors in children, while only

few serious side effects were noticed. However, the cohort

reported by Skapek et al. is not comparable with the pre-

sent cohort and it must be considered that desmoids in

children usually grow more aggressively compared with

desmoids of the adult. Other authors still recommend a

conservative treatment in children [65]. Because of the

ongoing discussion in literature we concluded that treat-

ment with the reported regimen is an efficient first-line

option but all other options should always be considered

when progression continues or complications due to further

growth arise.

The secondary finding that IRAs in FAP patients overall

had significantly more secondary surgical interventions

such as surgical revision than PCEs (p = 0.004) is of

special interest for centers treating FAP patients. Although

the number of patients was very limited, it raises the

question whether IRA is equivalent to PCE in the long-time

outcome of prophylactic FAP surgery. Since Burgess et al.

[66] found no difference in desmoid associated morbidity

after restorative PCE or IRA, we can only encourage fur-

ther studies on the comparability of both techniques in

prophylactic FAP surgery.

In FAP-associated, sporadic tumors and even pediatric

tumors deregulation of the b-catenin pathway is currently

investigated [67–69]. In this study patients’ b-catenin sta-

tus was not evaluated. CTNNB1 mutations are reported to

be very frequent in sporadic tumors, but have been shown

to be mutually exclusive with APC gene mutations in all

tumor types studied so far [70]. For sporadic desmoids,

literature reports no significant difference in recurrence risk

according to either CTNNB1 mutation status or the specific

CTNNB1 mutation [71]. We therefore concluded that for

the lack of reliable markers, clinical features are currently

of significantly higher importance in general. Nonetheless,

further investigation of the role of b-catenin, especially in

FAP-patients, is one of the promising topics in desmoid

treatment, which we would encourage to evaluate in future

studies.

In literature an obvious lack of randomized-controlled

studies evaluating current treatment options for desmoids is

striking. The desmoid population itself proves to be very

diverse, making it virtually impossible to compare treat-

ment success between individuals. Consequently a ran-

domized, controlled multicentre study must be the long-

range objective for not leaving patients and physicians in

uncertainty about the optimal treatment. Beforehand, a

standardized staging system for desmoids should be

established to enable comparable results. The DES-staging

applied in this study is favored by our group, with simple

and comparable parameters and good clinical correlation to

the aggressiveness of the disease [4].

The present long-term observational study has limita-

tions, as it does not meet the high scientific standard of a

randomized-controlled study. Nonetheless the success rate

between 85.1 and 92 % in a cohort with a high percentage

of recurrent desmoids and the very low morbidity and

mortality rate compared to all other treatment modalities in

literature fortify the role of the combination of sulindac and

SERMs as treatment of choice for both FAP-associated and

sporadic tumors.
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