Soft Tissue Sarcomas Margin Assessment | Encyclopedia.pub

Soft Tissue Sarcomas Margin Assessment

Subjects: Health Care Sciences & Services

Contributor: Andrea Sambri

Many classifications to assess margins status for soft tissue sarcomas are reported in the literature. Most of the

series are heterogeneous and variable in size, making it difficult to compare results from study to study.

margins

soft tissue sarcoma

| 1. Introduction

classification

infiltrative

local recurrence

Surgical excision with a broad margin of the surrounding normal tissue is the mainstay of treatment for localized

soft tissue sarcomas (STS) @I in order to minimize the risk of local recurrence (LR). Current guidelines

recommend complete resection of STS with a negative surgical margin, without a specific recommendation for the

width of that margin or a standard definition of a negative margin . Due to their rarity and heterogeneity, most

studies regarding treatment outcomes in STS included all histologic grades and histologies (infiltrative and non-

infiltrative subtypes) 4, leading to general outcomes, which are intricate to use in a clinical setting. An adequate

margin must take into consideration both the margin width (quantity) and the type of anatomic barrier (quality) 2.

There are several classification schemes for reporting surgical resection margin status for STS (Table 1).

Classification

Description

Table 1. Classifications of margins in soft tissue sarcomas.
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AJCC: American Joint Committee on Cancer (R classification); MSTS: Muscoloskeletal Tumor Society; UICC:

Union Against cancer; TMCC: Toronto Margin Context Classification.

If the tumor is resected with a broad margin, a variety of tissues may exist between the resection margin and
tumor. Anatomic factors such as the tissue composition of the margin may impact the appropriateness of margin &
Bl with dense regular connective tissue assumed to provide a more robust anatomic barrier to tumor cell
infiltration. However, the significance of margin quality has been investigated rarely, so the efficacy of these
structures as a barrier is still debated.

| 2. Margins and Imaging

Modern imaging facilitates successful functional limb salvage, often with margins that would be classified as
marginal in the Enneking system [10] Precisely this distinction is important in the light of sparing as much tissue as
possible for preferable functional outcomes [11] Magnetic resonance imaging (MRI) is the imaging tool most
sensitive and accurate to assess margins in STS. On conventional MRI, there are several recognized features

related to margins infiltration and subsequent increased risk of LR after surgical excision.
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Recent technical development of imaging analyses and the increasing request for evidence-based medicine, led to
a greater use of quantitative imaging. One of the most promising tool is radiomics: it is a quantitative tool applicable
to imaging, which aims at enhancing the existing data by means of advanced mathematical analysis. Through
mathematical extraction of the spatial distribution of signal intensities and pixel interrelationships, this tool

quantifies textural data by using analysis methods from the field of artificial intelligence 12,

| 3. Margins Assessment

A recent consensus practice guideline remarked that “no available evidence-based data addressed how to
adequately assess margins” [2l. Pathologists assess surgical resection margins by submitting more sections from
margins that are close or concerning on gross inspection. However, careful gross assessment of surgical resection
margins can be misleading. Therefore, microscopic examination of six to eight perpendicular sections in total from

all margins <2 cm in width is a practical compromise and a reasonable recommendation 231,

| 4. Comparison between Classifications

Gundle et al. 14 by direct comparison of three schemes (R, R+1 and TMCC classifications) concluded that the
traditional R classification best determined the risk of LR, but TMCC provides additional stratification of positive
margins that may aid in the surgical planning. Kainhofer et al. 13 compared different classifications of resection
margins (R and R+1 classifications) on LR and found out that margin status according to both classifications was a
significant prognostic factor for LR. However, they observed that a RO margin determined by the UICC
classification is a better discriminator for LR than RO resections according to the R classification. A higher
percentage of positive resection margins naturally results by applying the stricter definition of the UICC
classification (2. This indicates that R1 resections as defined by the UICC-classification pick out more patients with
high risk of LR than R1 resections according to the R-classification would do.

| 5. Margins Width

Most of the series observed that tumor resection with a gross positive margin are accompanied by unacceptably
high rates of LR LEIL7UIEI However, a solely positive or negative status of a margin, as clear but close margins
and broader margins should not be considered equal in their risk to the patient 29, The real question is what

constitutes an “optimal” margin?

Adequate margin has been described in several ways, ranging from adjectives like a radical, wide, or close [6] until

negative (>0 mm) margin [52,57], up to 3 cm [53,58], or even 5 cm [53].

Two different series reported that a minimum 5 mm margin is adequate if no adjuvant radiation therapy (RT) is
administered, but it can be reduced to 1 mm with post-operative RT 23l21], Sadoski et al. 22, as well as many other

series [RI10]231[24](25][26][22] gy ggested that patients who have microscopic positive margins have lower rates of LR
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as long as the surgical excision is coupled with adjuvant RT. On the other hand, another series [23! observed that
positive margins were associated with lower local control despite the utilization of adjuvant RT, suggesting negative

margins remains a primary objective for all treatment options.

| 6. Margins in Specific STS Histotypes

Specific STS subtypes such as myxofibrosarcoma (MFS) and undifferentiated pleomorphic sarcoma (UPS)
frequently present with an infiltrative growth pattern [27[28112930]81]32] They have an increased likelihood of LR
irrespective of the surgical margins B2l Therefore, it is crucial to analyze the entities separately and to assess the
prognostic significance of treatment-related factors for every histologic subset specifically. A resection margin of 2
cm away from the end of the radiological tumor infiltration would be the ideal margin because the vast majority of
cases could achieve broad histological in infiltrative sarcomas resection seems to be overstated. Nevertheless,
such a broader resection can increase the demand for plastic reconstruction surgery, risk of wound complication,

and functional deterioration.

| 7. Conclusions

Most of the studies regarding treatment outcomes in STS included all histologic grades and histologies (infiltrative
and non-infiltrative subtypes) 43435 and are very heterogeneous in terms of both histologic characteristics and
treatment modalities (adjuvant treatments or not). This lack of consistency as well as very variable sample size
between studies, makes it difficult to compare study results. Therefore, there is a great need for evidence-based
standardization concerning the width of resection margins. None of the reported classifications is completely

reliable for predicting the risk of recurrence.

References

1. Clark, M.A.; Fisher, C.; Judson, I.; Thomas, J.M. Soft-tissue sarcomas in adults. N. Engl. J. Med.
2005, 353, 701-711.

2. Casali, P.G.; Jost, L.; Sleijfer, S.; Verweij, J.; Blay, J.Y.; Group, E.G.W. Soft tissue sarcomas:
ESMO clinical recommendations for diagnosis, treatment and follow-up. Ann. Oncol. 2009, 20
(Suppl. 4), 132-136.

3. Kandel, R.; Coakley, N.; Werier, J.; Engel, J.; Ghert, M.; Verma, S.; Sarcoma Disease Site Group
of Cancer Care Ontario’s Program in Evidence-Based Care. Surgical margins and handling of
soft-tissue sarcoma in extremities: A clinical practice guideline. Curr. Oncol. 2013, 20, e247—-e254.

4. Fujiwara, T.; Sumathi, V.; Parry, M.; Stevenson, J.; Tsuda, Y.; Kaneuchi, Y.; Jeys, L. The role of
surgical margin quality in myxofibrosarcoma and undifferentiated pleomorphic sarcoma. Eur. J.
Surg. Oncol. 2020.

https://encyclopedia.pub/entry/8989 4/7



Soft Tissue Sarcomas Margin Assessment | Encyclopedia.pub

10.

11.

12.

13.

14.

15.

16.

. Byerly, S.; Chopra, S.; Nassif, N.A.; Chen, P.; Sener, S.F.; Eisenberg, B.L.; Tseng, W.W. The role

of margins in extremity soft tissue sarcoma. J. Surg. Oncol. 2016, 113, 333-338.

. Enneking, W.F.; Spanier, S.S.; Goodman, M.A. A system for the surgical staging of

musculoskeletal sarcoma. 1980. Clin. Orthop. Relat. Res. 2003, 4-18.

. Hermanek, P.; Wittekind, C. The pathologist and the residual tumor (R) classification. Pathol. Res.

Pract. 1994, 190, 115-123.

. Gronchi, A.; Miceli, R.; Fiore, M.; Collini, P.; Lozza, L.; Grosso, F.; Mariani, L.; Casali, P.G.

Extremity soft tissue sarcoma: Adding to the prognostic meaning of local failure. Ann. Surg. Oncol.
2007, 14, 1583-1590.

. Gerrand, C.H.; Wunder, J.S.; Kandel, R.A.; O'Sullivan, B.; Catton, C.N.; Bell, R.S.; Griffin, A.M.;

Davis, A.M. Classification of positive margins after resection of soft-tissue sarcoma of the limb
predicts the risk of local recurrence. J. Bone Joint Surg. Br. 2001, 83, 1149-1155.

Dagan, R.; Indelicato, D.J.; McGee, L.; Morris, C.G.; Kirwan, J.M.; Knapik, J.; Reith, J.;
Scarborough, M.T.; Gibbs, C.P.; Marcus, R.B.; et al. The significance of a marginal excision after
preoperative radiation therapy for soft tissue sarcoma of the extremity. Cancer 2012, 118, 3199—
3207.

Trovik, C.S.; Skjeldal, S.; Bauer, H.; Rydholm, A.; Jebsen, N. Reliability of Margin Assessment
after Surgery for Extremity Soft Tissue Sarcoma: The SSG Experience. Sarcoma 2012, 2012,
290698.

van Timmeren, J.E.; Cester, D.; Tanadini-Lang, S.; Alkadhi, H.; Baessler, B. Radiomics in medical
imaging-“how-to” guide and critical reflection. Insights Imaging 2020, 11, 91.

Cates, M.M.; Cates, J.M.M. Surgical resection margin classifications for high-grade pleomorphic
soft tissue sarcomas of the extremity or trunk: Definitions of adequate resection margins and
recommendations for sampling margins from primary resection specimens. Mod. Pathol. 2019,
32,1421-1433.

Gundle, K.R.; Kafchinski, L.; Gupta, S.; Griffin, A.M.; Dickson, B.C.; Chung, P.W.; Catton, C.N.;
O’Sullivan, B.; Wunder, J.S.; Ferguson, P.C. Analysis of Margin Classification Systems for
Assessing the Risk of Local Recurrence After Soft Tissue Sarcoma Resection. J. Clin. Oncol.
2018, 36, 704—709.

Kainhofer, V.; Smolle, M.A.; Szkandera, J.; Liegl-Atzwanger, B.; Maurer-Ertl, W.; Gerger, A.; Ried|,
J.; Leithner, A. The width of resection margins influences local recurrence in soft tissue sarcoma
patients. Eur. J. Surg. Oncol. 2016, 42, 899-906.

Bilgeri, A.; Klein, A.; Lindner, L.H.; Nachbichler, S.; Knésel, T.; Birkenmaier, C.; Jansson, V.; Baur-
Melnyk, A.; Dirr, H.R. The Effect of Resection Margin on Local Recurrence and Survival in High
Grade Soft Tissue Sarcoma of the Extremities: How Far Is Far Enough? Cancers 2020, 12, 2560.

https://encyclopedia.pub/entry/8989 5/7



Soft Tissue Sarcomas Margin Assessment | Encyclopedia.pub

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Kawaguchi, N.; Ahmed, A.R.; Matsumoto, S.; Manabe, J.; Matsushita, Y. The concept of curative
margin in surgery for bone and soft tissue sarcoma. Clin. Orthop. Relat. Res. 2004, 165-172.

Vodanovich, D.A.; Spelman, T.; May, D.; Slavin, J.; Choong, P.F.M. Predicting the prognosis of
undifferentiated pleomorphic soft tissue sarcoma: A 20-year experience of 266 cases. ANZ J.
Surg. 2019, 89, 1045-1050.

Chen, Y.; Hao, J.; Yang, Y.; Yang, J.; Hao, X. Tumor rupture predicts early metastasis and poor
prognosis in stage Il soft tissue sarcomas. World J. Surg. 2011, 35, 1002-1009.

O’Donnell, PW.; Griffin, A.M.; Eward, W.C.; Sternheim, A.; Catton, C.N.; Chung, P.W.; O'Sullivan,
B.; Ferguson, P.C.; Wunder, J.S. The effect of the setting of a positive surgical margin in soft
tissue sarcoma. Cancer 2014, 120, 2866—2875.

Cates, J.M.M. Modeling Continuous Prognostic Factors in Survival Analysis: Implications for
Tumor Staging and Assessing Chemotherapy Effect in Osteosarcoma. Am. J. Surg. Pathol. 2018,
42, 485-491.

Sadoski, C.; Suit, H.D.; Rosenberg, A.; Mankin, H.; Efird, J. Preoperative radiation, surgical
margins, and local control of extremity sarcomas of soft tissues. J. Surg. Oncol. 1993, 52, 223—
230.

Alektiar, K.M.; Leung, D.; Zelefsky, M.J.; Healey, J.H.; Brennan, M.F. Adjuvant brachytherapy for
primary high-grade soft tissue sarcoma of the extremity. Ann. Surg. Oncol. 2002, 9, 48-56.

Alektiar, K.M.; Leung, D.; Zelefsky, M.J.; Brennan, M.F. Adjuvant radiation for stage II-B soft tissue
sarcoma of the extremity. J. Clin. Oncol. 2002, 20, 1643-1650.

Ahmad, R.; Jacobson, A.; Hornicek, F.; Haynes, A.B.; Choy, E.; Cote, G.; Nielsen, G.P.; Chen,
Y.L.; DeLaney, T.F.; Mullen, J.T. The Width of the Surgical Margin Does Not Influence Outcomes
in Extremity and Truncal Soft Tissue Sarcoma Treated With Radiotherapy. Oncologist 2016, 21,
1269-1276.

King, D.M.; Hackbarth, D.A.; Kirkpatrick, A. Extremity soft tissue sarcoma resections: How wide
do you need to be? Clin. Orthop. Relat. Res. 2012, 470, 692—699.

Spinnato, P.; Clinca, R.; Vara, G.; Cesari, M.; Ponti, F.; Facchini, G.; Longhi, A.; Donati, D.M.;
Bianchi, G.; Sambri, A. MRI Features as Prognostic Factors in Myxofibrosarcoma: Proposal of
MRI Grading System. Acad. Radiol. 2020.

Spinnato, P.; Sambri, A.; Fujiwara, T.; Ceccarelli, L.; Clinca, R.; Medellin, M.R.; De Paolis, M.;
Donati, D.M.; Bianchi, G. Myxofibrosarcoma: Clinical and prognostic value of MRI features. Curr.
Med. Imaging 2020.

Iwata, S.; Araki, A.; Funatsu, H.; Yonemoto, T.; Kamoda, H.; Itami, M.; Ishii, T. Optimal surgical
margin for infiltrative soft tissue sarcomas: Assessing the efficacy of excising beyond the

https://encyclopedia.pub/entry/8989 6/7



Soft Tissue Sarcomas Margin Assessment | Encyclopedia.pub

30.

31.

32.

33.

34.

35.

infiltration. J. Surg. Oncol. 2018, 118, 525-531.

Sambri, A.; Spinnato, P.; Bazzocchi, A.; Tuzzato, G.M.; Donati, D.; Bianchi, G. Does pre-operative
MRI predict the risk of local recurrence in primary myxofibrosarcoma of the extremities? Asia Pac.
J. Clin. Oncol. 2019, 15, e181-e186.

Imanishi, J.; Slavin, J.; Pianta, M.; Jackett, L.; Ngan, S.Y.; Tanaka, T.; Charoenlap, C.; DI Bella,
C.; Choong, P.F. Tail of Superficial Myxofibrosarcoma and Undifferentiated Pleomorphic Sarcoma
After Preoperative Radiotherapy. Anticancer Res. 2016, 36, 2339-2344.

Sanfilippo, R.; Miceli, R.; Grosso, F.; Fiore, M.; Puma, E.; Pennacchioli, E.; Barisella, M.; Sangalli,
C.; Mariani, L.; Casali, P.G.; et al. Myxofibrosarcoma: Prognostic factors and survival in a series of
patients treated at a single institution. Ann. Surg. Oncol. 2011, 18, 720-725.

Harati, K.; Daigeler, A.; Goertz, O.; Bohm, J.; Lange, K.; Stricker, I.; Kolbenschlag, J.; Lehnhardt,
M. Primary and Secondary Soft Tissue Angiosarcomas: Prognostic Significance of Surgical
Margins in 43 Patients. Anticancer Res. 2016, 36, 4321-4328.

Stojadinovic, A.; Leung, D.H.; Hoos, A.; Jaques, D.P.; Lewis, J.J.; Brennan, M.F. Analysis of the
prognostic significance of microscopic margins in 2,084 localized primary adult soft tissue
sarcomas. Ann. Surg. 2002, 235, 424-434.

Tang, Y.W.; Lai, C.S. The significance of close but negative excision margin for treatment of soft-
tissue sarcoma. Ann. Plast. Surg. 2012, 69, 633—-636.

Retrieved from https://encyclopedia.pub/entry/history/show/21510

https://encyclopedia.pub/entry/8989 717



