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Comparison of Surgical and Oncological Outcomes
Between Sporadic and Familial Adenomatous
Polyposis-Associated Abdominal Desmoid Tumors:
A Single Center Retrospective Study
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ABSTRACT M —

Aim: Desmoid tumors (DT) originate in musculoaponeurotic tissues. However, there is scarce data regarding DT-related clinical and oncological
outcomes. This study presents the oncological outcomes of patients who underwent surgery for abdominal DT in our clinic over a 10-year period and
compares the outcomes between sporadic and familial adenomatous polyposis (FAP)-associated DTs.

Method: The records of patients who underwent surgery for DT between January 2011 and 2021 were retrospectively analyzed.

Results: The study included 18 patients, of which 15 were female, and with a median age of 43 (range: 21-59) years. Of the 18 cases, four developed
DT following surgery for FAP coli syndrome. The mean age was lower in patients with FAP-associated DTs than in those with non-FAP-associated
tumors (28 vs. 46.5 years, p=0.574). After a follow-up period of 68.1 months (95% confidence interval: 12,799-123,519), four patients developed
recurrence, and the recurrence rate was higher (50% vs. 14.28%, p=0.130). Additionally, the time to recurrence was shorter in patients with FAP-
associated DTs than in those without FAP (31.3 vs. 120.9 months, p=0.028). The tumor board decided that adjuvant tyrosine kinase inhibitor therapy
would be administered to four patients and adjuvant 50.4 Gy radiotherapy to three patients.

Conclusion: DT are more common in women. As recurrence is more common and the time from index surgery to recurrence is shorter in patients
with FAP-associated DTs, more intensive follow-up protocols would be necessary in this group.
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Introduction are available for DTs, including antiestrogen therapy,

non-steroidal  anti-inflammatory  drugs, radiotherapy,

Desmoid tumor (DT), known also as desmoid-type ) ) ]
] ) ) ] chemotherapy, and surgical resection. Due to its local
fibromatosis, is a monoclonal, non-metastatic, locally . .

) ) ) ) ) aggressiveness and non-metastatic nature, complete
aggressive, sometimes multifocal, and fibroblastic

macroscopic surgery has been the standard approach for

proliferative disease that originates from connective tissues.! . .
many years. However, many questions remain unanswered

The incidence of DT is very low, with only 2-4 new cases regarding early diagnosis, the role of surgery (indication,

per million each year. Approximately 85-90% of DT cases
are sporadic and harbor mutations in the f3-catenin-encoding
CINNBI gene, while the remaining 10-15% of cases are
associated with familial adenomatous polyposis (FAP) and
harbor germline APC mutations.>>

The biology of DT that can point to a standard therapeutic
approach is poorly understood. Several treatment options

role, timing, and scope), and the place of conservative
therapy. Despite radical local treatment, local recurrence or
regional spread in many patients has led to difficulties in the
management of patients with DT>~

There are several differences between sporadic and FAP-
associated DTs in terms of the demographic characteristics,
clinical behaviors, and mutational statuses.®” Sporadic DTs
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can occur in any part of the body but are often located in the
abdominal wall and limbs, whereas FAP-associated DTs are
more commonly located intra-abdominally.*®

There are limited studies in the literature comparing the
clinical characteristics and management of sporadic and
FAP-related DTs, and the question of how the emerging
characteristics of this rare
management has not yet been fully addressed.®” The present
study compares the clinical characteristics of sporadic and
FAP-associated DTs as well as their surgical outcomes.

tumor affect its clinical

Materials and Methods

The Cukurova University Local Ethics Committee’s approval
was gained for the study (approval number: 114/31, date:
10.09.2021), which included patients who underwent
surgical therapy for DT between January 2011 and 2021. The
patients’ medical records were reviewed retrospectively for
the collection of clinical data. In our institution, all patients
diagnosed with DTs were treated following the clinical
management guidelines for FAP,? in which an intraoperative
diagnosis or clinical diagnosis during follow-up with
computed tomography (CT) or magnetic resonance imaging
(MRI) is considered sufficient. For patients with sporadic
DTs, the histopathological confirmation of the diagnosis
was mandatory, especially for differential diagnoses such as
malignant mesenchymal tumors.

The patients were divided into the following two groups:
group 1 included patients with sporadic DTs, and group 2
featured those with FAP-associated DTs. The two groups’
demographic and clinical characteristics, presenting
symptoms, medical history, applied surgical therapy,
tumor size, surgical margin positivity, need for reoperation,
need for chemotherapy/radiotherapy during the follow-
up, presence of recurrence, time to recurrence, and size of
recurrence masses were compared.

The extent of surgical resection aimed to obtain a negative
surgical margin. Adjuvant treatments were decided by
considering tumor-related and patient-based factors in
the multidisciplinary tumor council, accompanied by the
guidelines shown in Figure 1.>? Patients with DT were
routinely followed up in the clinic with a CT or MRI every
4-6 months for the first 2 years of treatment and then every
12 months until the disease was documented as sustained
and stable.

Statistical Analysis

A statistical analysis of the study data was carried out
with IBM SPSS Statistics (version 23.0. Armonk, NY: IBM
Corp.). Descriptive statistics were presented as the mean,
standard deviation, median, frequency, ratio, and minimum/
maximum. A Shapiro-Wilk test was used to assess the

| Symptomatic DT patients I
I Abdominal wall | | Intra-abdominal involvement I
| Resection 14 patients | I
Resectable I Irresectable
[ Resection 4 patients | | Sulindac/Raloksifen
or
Methotrecate/Vinorelbin
or
Doxorubicin

Figure 1. Treatment algorithm

DT: Desmoid tumors

normality of the continuous variables; a Mann-Whitney
U test was used to compare non-normally distributed
data; and Pearson’s chi-square, Fisher-Freeman-Halton,
and Fisher’s exact tests were used for the comparison of
categorical variables. A Kaplan-Meier analysis and log-
rank test were used for the survival analyses. The level of
statistical significance was set at 0.05 for all tests.

Results

Of the 18 patients included in the study, four developed
FAP-associated DTs. There was a female predominance in
both groups (78.6% vs. 100% p=0.574), and comorbidities
were more common in group 1 (57.1% vs. 0%, p=0.43). The
demographic and clinical characteristics are presented in
Table 1.

The development of tumors in the location of previous
surgical incisions was common in both groups (50% vs.
75%, p=0.375), and the tumor size was similar in the two
groups (6.6 cm vs. 11.5 cm, p=0.192). Surgical treatment
was applied to one patient in group 2 due to recurrence, and
local excision with intestinal resection was performed in this
patient. Local excision was performed in two patients with
recurrence in group 2. The conducted surgical procedures
are presented in Table 2.

Oncologic follow-up data are presented in Table 3. Although
the difference was statistically insignificant, recurrence was
more frequent in group 2 patients (14.3% vs. 50%, p=0.13)
(Figure 2). The time to recurrence was shorter in group 2
than in group 1 (31.3 vs. 120.9 months, p=0.028) (Table 3).
In line with the tumor board’s decision, adjuvant tyrosine
kinase inhibitor therapy was applied to four patients after
the first surgery, and adjuvant 50.4 Gy radiotherapy was
applied to three patients after the second surgery.
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Table 1. Patient demographics

Gender
Male 3(214)
Female 11 (78.6)
Age 46.5 (26-59)
Comorbidities
No 6 (42.9)
Yes 8 (57.1)
Previous surgery
No 4 (28.6)
Yes 10 (71.4)
Symptoms
Palpable mass 6 (42.9)
Abdominal pain 8 (57.1)
Localization
Intra-abdominal 1(7.D)
Anterior abdominal wall 13 (92.9)
Intra-abdominal + anterior abdominal wall 0
DT: Desmoid tumors, FAP: Familial adenomatous polyposis
Survival Functions
0 - Absent
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. e
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Time between recurrence and surgery

Figure 2. Kaplan-Meier curves for local recurrence rates in group 1 and
group 2
FAP: Familial adenomatous polyposis

Discussion

By comparing sporadic and FAP-associated DTs, the present
study has revealed that FAP-associated DTs recurred faster
and more often. There is evidence that FAP-associated DTs

represent a challenging disease. Compared with sporadic

0(0) 3(16.7)

0.310
4 (100) 15 (83.3)
28 (21-33) 43 (21-59) 0.574
4 (100) 10 (55.6)

0.043
0 (0) 8 (444)
0(0) 4(22.2)

0.225
4 (100) 14 (77.8)
2 (50) 8 (44.4)

0.800
2 (50) 10 (55.6)
0 1(5.6)
1(25) 14 (77.8) 0.002
3(75) 3 (16.7)

tumors, FAP-associated DTs have been reported to originate
more often from more critical anatomical regions, have a
higher risk of complications, and have a higher chance of
being intra-abdominal.® In this study, DTs in FAP patients
also tended to be located in a complicated intra-abdominal
region. Contrary to previous findings, there was no size
difference between the sporadic tumors and FAP-associated
tumors.®

A study of the literature comparing the characteristics of
sporadic and FAP-associated desmoid-type fibromatoses
revealed FAP in 70 (16%) out of 447 DT patients,'® which
is a lower rate than reported in the present study (22%).%7
Some patients who present with sporadic desmoid-type
fibromatoses may have undiagnosed FAP, and these patients
may benefit from screening colonoscopy.

The female predominance reported in DTs in earlier
studies”!! is supported by the present study, and although
this is associated with DT expressing estrogen receptors, and
thus being exposed to the proliferative effect of estrogen,
the exact mechanism is unknown. While some studies
failed to establish a significant age difference between DT
development in FAP and non-FAP settings,'® other have
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Table 2. Surgical outcomes

Location of desmoid tumor previous surgical incision

No 7 (50) 1(25) 8 (44.4)
0.375
Yes 7(50) 3(75) 10 (55.6)
Surgery
Debulking + right oophorectomy 0(0) 125 1(5.6)
Local excision 13 (92.5) 2 (50) 14 (77.8) 0.158
Local excision + segmental small bowel resection 1(7.5) 1(25) 2(11.1)
Surgical margin positivity
No 12 (85.7) 3(75) 15 (83.3)
0.612
Yes 2 (14.3) 1(25) 3(16.7)
Size 6.5 (3-23) 11.5 (4-23) 7 (3-23) 0.192
Secondary surgery
No 10 (71.4) 3(75) 13 (72.2)
0.888
Yes 4 (28.6) 1(25) 5(27.8)
Reason for secondary Metachronous recurrence 2 (50) 1 (100) 3 (60) "
N
surgery Positive surgical margins 2 (50) 2 (40)
Local excision 2 (50) 0 2 (40)
SRSy | Local excision + intestinal resection 0 1 (100) 1(20) 291
procedure
Re-excision for positive surgical margin 2 (50) 0 2 (40)
DT: Desmoid tumors, FAP: Familial adenomatous polyposis, N/A: Not applicable
Table 3. Oncological follow-up data
Chemotherapy
No 11 (78.6) 2 (50) 13 (72.2)
0.261
Yes 3214 2 (50) 5(27.8)
Radiotherapy
No 12 (85.7) 3(75) 15 (83.3)
0.612
Yes 2 (14.3) 1(25) 3(16.7)
Recurrence
No 12 (85.7) 2 (50) 14 (77.8)
0.130
Yes 2 (14.3) 2 (50) 4222)
Size of recurrence mass 9 (3-15) 7.25 (4.5-10) 7.25 (3-15) N/A
. . 120,904+13.09 31,386£15.196
Time to recurrence in groups (months) 0.028

95% CI (95,247-146,561)  95% CI (1,602-61,171)
DT: Desmoid tumors, FAP: Familial adenomatous polyposis, N/A: Not applicable
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reported DT development at an earlier mean age in FAP
patients than in those without FAP.%" In the present study,
the age distribution was similar in patients with FAP-
associated and non-FAP-associated DTs, which the authors
believe makes it unreliable for individual patients as a
distinguishing factor for the identification of FAP.

The most important predisposing factor for the development
of DTs in FAP patients is previous surgical trauma. Previous
studies have reported that prophylactic colectomy-related
surgical trauma increases the risk of tumor formation in FAP
patients.'” Clark et al.”® reported that 82% of patients with
FAP-associated DTs in their study had previous predisposing
surgery. It has further been shown that sporadic DTs occur
in 3% of the first laparotomy but are responsible for up to
30% in subsequent laparotomy procedures.'* Since patients
with FAP are up to 100% more likely to develop colorectal
cancer, prophylactic surgery is unavoidable for these patients.
In their study, Church et al.'> compared the incidence of
DT at follow-ups between FAP patients undergoing ileal
pouch-anal anastomosis (IPAA) and those treated with total
abdominal colectomy-ileorectal anastomosis and reported a
higher DT incidence in patients who underwent IPAA. This
may be attributed to the increased surgical trauma associated
with pelvic dissection.” This study also provided evidence
that previous surgical trauma increases the development of
DT, which supports earlier studies. All FAP patients in this
study had undergone proctocolectomy and IPAA, which
supports this finding.

The reported rate of recurrence is 23-31%, and the 5-year
recurrence-free survival is 69% in sporadic desmoid
fibromatoses, while the recurrence rate in FAP-associated
tumors has been reported to be at the same level as in their
sporadic counterparts. A positive resection margin, young
age, large tumor size, and tumor location in the extremities
have been shown to predict recurrence.”** In their 35-
year series, Koskenvuo et al.® reported a recurrence rate of
26% when FAP patients were included, a 5-year recurrence-
free survival of 50% in the FAP group, and 74% in the
sporadic group. In the study, the median time to recurrence
was 29 months in the sporadic group and 26 months in
the FAP group.® This rate is supported by the literature,
where studies reported as short a time as 14-22 months.>**
In the present series, the recurrence rate was 22% when
all patients were included, which is relatively lower
compared with the literature. In this respect, the authors
believe that close follow-up protocols for DTs would be
appropriate, especially in cases of FAP treated with a total
proctocolectomy.

Various treatment options are available for the induction
of tumor remission or the management of symptoms.
Surgical resection, radiotherapy, and pharmacological

therapies have all been used, although there is no treatment
yet that currently considers optimum.?® The present series
included patients who underwent surgical treatment. Due
to the decision of the tumor board, adjuvant tyrosine kinase
inhibitor therapy was administered to four patients and
adjuvant 50.4 Gy radiotherapy to three patients, suggesting
that a multidisciplinary approach should be adopted in the
management of DT.

Study Limitations

The limitations of the present study include its retrospective
nature and the limited patient population. The small sample
size has created a concern that false positive results may
occur in statistical analyzes. That said, considering the rarity
of this tumor group, the authors believe that this study
makes valid contributions to the literature.

Conclusion

Recurrence is more common and the time from index surgery
to recurrence is shorter in patients with FAP-associated
DTs; therefore, more intensive follow-up protocols would
be necessary in this group.

Ethics

Ethics Committee Approval: This study was approved by
the Cukurova University Local Ethics Committee (approval
number: 114/31, date: 10.09.2021).

Informed Consent: Retrospective study.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: A.R., I.C.E., O.Y., Concept:
AR.,UT., CA.,1CE.,O.Y., Design: AR,U.T.,, CA,ILCE.,
0.Y., Data Collection or Processing: A.R., C.A., Analysis or
Interpretation: A.R., I.C.E., O.Y., Literature Search: A.R.,
U.T., C.A., Writing: A.R., U.T.

Conlflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Jo VY, Fletcher CD. WHO classification of soft tissue tumours: an update
based on the 2013 (4th) edition. Pathology 2014;46:95-104.

2. Kasper B, Baumgarten C, GarciaJ, Bonvalot S, Haas R, Haller F, Hohenberger
P, Penel N, Messiou C, van der Graaf WT, Gronchi A; Desmoid Working
Group. An update on the management of sporadic desmoid-type
fibromatosis: a European Consensus Initiative between Sarcoma PAtients
EuroNet (SPAEN) and European Organization for Research and Treatment
of Cancer (EORTC)/Soft Tissue and Bone Sarcoma Group (STBSG). Ann
Oncol 2017;28:2399-2408.

3. Napolitano A, Provenzano S, Colombo C, Vitellaro M, Brunello A,
Badalamenti G, Nannini M, Ibrahim T, Hohenberger P, Gasperoni S,
Gennatas S, Jones RL, Hindi N, Martin-Broto J, Spalato Ceruso M, Silletta



Renctizogullari et al.
Abdominal Desmoid Tumors 63

10.

11.

12.

13.

M, Dei Tos AP, Gronchi A, Stacchiotti S, Santini D, Tonini G, Palassini
E, Vincenzi B. Familial adenomatosis polyposis-related desmoid tumours
treated with low-dose chemotherapy: results from an international, multi-
institutional, retrospective analysis. ESMO Open 2020;5:6000604.

Mussi CE, Colombo P, Lo Russo C, Kasangian A, Cananzi F, Marrari A,
Morenghi E, De Sanctis R, Quagliuolo V. Sporadic desmoid tumors of the
abdominal wall: the results of surgery. Tumori 2016;102:582-587.

Schiessling S, Kihm M, Ganschow P, Kadmon G, Biichler MW, Kadmon M.
Desmoid tumour biology in patients with familial adenomatous polyposis
coli. Br J Surg 2013;100:694-703.

Koskenvuo L, Ristimaki A, Lepisto A. Comparison of sporadic and FAP-
associated desmoid-type fibromatoses. J Surg Oncol 2017;116:716-721.

Nieuwenhuis MH, Casparie M, Mathus-Vliegen LM, Dekkers OM,
Hogendoorn PC, Vasen HF. A nation-wide study comparing sporadic and
familial adenomatous polyposis-related desmoid-type fibromatoses. Int J
Cancer 2011;129:256-261.

Campos FG, Martinez CA, Novaes M, Nahas SC, Cecconello I. Desmoid
tumors: clinical features and outcome of an unpredictable and challenging
manifestation of familial adenomatous polyposis. Fam Cancer 2015;14:211-
219.

Desmoid Tumor Working Group. The management of desmoid tumours:
A joint global consensus-based guideline approach for adult and paediatric
patients. Eur J Cancer 2020;127:96-107.

Fallen T, Wilson M, Morlan B, Lindor NM. Desmoid tumors -- a
characterization of patients seen at Mayo Clinic 1976-1999. Fam Cancer
2006;5:191-194.

Vasen HF, Moslein G, Alonso A, Aretz S, Bernstein I, Bertario L, Blanco I,
Bulow S, Burn J, Capella G, Colas C, Engel C, Frayling I, Friedl W, Hes
FJ, Hodgson S, Jarvinen H, Mecklin JP, Mpller P, Myrhoi T, Nagengast
FM, Parc Y, Phillips R, Clark SK, de Leon MP, Renkonen-Sinisalo L,
Sampson JR, Stormorken A, Tejpar S, Thomas HJ, Wijnen J. Guidelines
for the clinical management of familial adenomatous polyposis (FAP). Gut
2008;57:704-113.

Sinha A, Tekkis PP, Gibbons DC, Phillips RK, Clark SK. Risk factors
predicting desmoid occurrence in patients with familial adenomatous
polyposis: a meta-analysis. Colorectal Dis 2011;13:1222-1229.

Clark SK, Neale KF, Landgrebe JC, Phillips RK. Desmoid tumours

complicating familial adenomatous polyposis. Br J Surg 1999;86:1185-
1189.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hartley Hartley JE, Church JM, Gupta S, McGannon E, Fazio VW.
Significance of incidental desmoids identified during surgery for familial
adenomatous polyposis. Dis Colon Rectum 2004;47:334-338.

Church JM, Xhaja X, Warrier SK, Laguardia L, O'Malley M, Burke C,
Kalady MF. Desmoid tumors do not prevent proctectomy following
abdominal colectomy and ileorectal anastomosis in patients with familial
adenomatous polyposis. Dis Colon Rectum 2014;57:343-347.

Crago AM, Denton B, Salas S, Dufresne A, Mezhir JJ, Hameed M, Gonen M,
Singer S, Brennan MF. A prognostic nomogram for prediction of recurrence
in desmoid fibromatosis. Ann Surg 2013;258:347-353.

He XD, He XD, Zhang YB, Wang L, Tian ML, Liu W, Qu Q, Li BL, Hong T,
Li NC, Na YQ. Prognostic factors for the recurrence of sporadic desmoid-
type fibromatosis after macroscopically complete resection: Analysis of 114
patients at a single institution. Eur J Surg Oncol 2015;41:1013-1019.

Thalainen HR, Koljonen V, Bohling TO, Tukiainen EJ, Sampo MM. The
desmoid tumour: local control after surgical treatment. J Plast Surg Hand
Surg. 2015;49:19-24.

Heiskanen 1, Jarvinen HJ. Occurrence of desmoid tumours in familial
adenomatous polyposis and results of treatment. Int J Colorectal Dis
1996;11:157-162.

Stoeckle E, Stoeckle E, Coindre JM, Longy M, Binh MB, Kantor G, Kind M,
de Lara CT, Avril A, Bonichon F, Bui BN. A critical analysis of treatment
strategies in desmoid tumours: a review of a series of 106 cases. Eur ] Surg
Oncol 2009;35:129-134.

Mullen JT, Delaney TF, Kobayashi WK, Szymonifka J, Yeap BY, Chen YL,
Rosenberg AE, Harmon DC, Choy E, Yoon SS, Raskin KA, Petur Nielsen G,
Hornicek FJ. Desmoid tumor: analysis of prognostic factors and outcomes
in a surgical series. Ann Surg Oncol 2012;19:4028-4035.

Burtenshaw SM, Cannell AJ, McAlister ED, Siddique S, Kandel R, Blackstein
ME, Swallow CJ, Gladdy RA. Toward Observation as First-line Management
in Abdominal Desmoid Tumors. Ann Surg Oncol 2016;23:2212-2219.

Sivanesan E, Gitlin MC. Desmoid Tumors: A Review of the Literature and
Pharmacologic Management. ] Pain Palliat Care Pharmacother 2016;30:99-
105.




