Tail-like Lesions

Subjects: Oncology

Contributor: Kunihiro Asanuma

Several types of soft tissue sarcomas have peripheral infiltrative growth characteristics called tail-like lesions. It is
essential to focus on the tumor invasive front (tail-like lesion)—the soft tissue sarcoma’s specific peripheral infiltrative
growth characteristics—to avoid leaving unexpected tumor residues during surgery. The extent of shrinkage in tail-like
lesions was related to the histopathological responses in the main part of the tumor.
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| 1. Introduction

Soft tissue sarcomas are rare and heterogeneous entities with local or distant metastatic potential Xl. Approximately 10—
30% of patients experience local recurrences, complicating subsequent procedures and occasionally resulting in
amputation @, Several soft tissue sarcoma types have peripheral infiltrative growth characteristics around the invasive

fronts (tail-like lesions) B4, The surgical intervention plan should include these reactive zones during complete resection
[5l6]

Neoadjuvant therapy using radiotherapy, chemotherapy, or both is now considered, especially for locally advanced
tumors, to improve resectability with appropriate margins and long-term oncologic outcomes. The National
Comprehensive Cancer Network (NCCN) guideline, 2021 (NCCN Clinical Practice Guidelines in Oncology, Soft Tissue
Sarcoma  Version 2.2021—28 April 2021, https://www.nccn.org/professionals/physician_gls/pdf/sarcoma.pdf),

recommends neoadjuvant therapies for resectable stage Il-lll patients with adverse functional outcomes. These methods
include radiotherapy [, chemoradiotherapy 8, or chemotherapy @19 Due to heterogeneity, the contribution of
chemotherapy to the improvement of oncologic outcomes of soft tissue sarcomas was considered to be limited 21,
However, if limited to high-risk cases (high-grade malignancy, =5 cm in diameter, and deeply located with respect to
investing fascia), the efficacy of the chemotherapy has been indicated 1213l Thys far, little is known about the effects of
these methods on tail-like lesions.

| 2. Neoadjuvant Therapies on Soft Tissue Sarcomas with Tail-like Lesions

Neoadjuvant therapy was performed according to doctors’ preferred methods. For radiotherapy, the clinical target volume
was expected to be the gross target volume, enhanced with a gadolinium T1-weighted image, plus tail-like lesion with 1-2
cm margin. Neoadjuvant external beam radiation was administered at 45-54 Gy/22-25 fr with permission for adjuvant
radiation up to 60 Gy (4],

Chemotherapy was performed based on the standard chemotherapy in Japan: Adriamycin, 60 mg/m? plus ifosfamide 10
g/m? (Al) or gemcitabine 1800 mg/m? plus docetaxel 70 mg/m? (GD) in 3-week intervals 238l |n some institutions,
etoposide was added to the Al regimen 12,

Moreover, chemoradiotherapy with hyperthermia was performed to augment the efficacy of chemoradiotherapy 281, In this
protocol, radiotherapy was administered to the primary site for a total of 40 Gy/20 fr. For thermotherapy, an 8 MHz
radiofrequency capacitive heating system (Thermotron RF-8: Yamamoto VINITA, Osaka, Japan) was used for weekly
hyperthermia with simultaneous chemotherapy 2920,

The tail-like sign was first introduced by Fanburg-Smith et al., in 1999 2122 Tymor infiltration was pathologically proven
in 83% of superficial malignant fibrous histiocytomas. The infiltrative growth pattern, connecting the tumor to the fascial

plane and skeletal muscle without a discrete nodular lesion 23, is considered a primary risk factor for local recurrence &l
[24]



Low-grade MFS, a myxoid variant of malignant fibrous histiocytoma 22, Despite the low-grade characteristics of most
lesions, the tumor has relentless recurrence potential 28] \with a 40—-60% recurrence rate 28271 Moreover, recurrence
may transform the tumor to a higher grade 28, This phenomenon makes it more challenging to treat recurrent tumors
requiring multiple surgeries. Thus, a well-planned surgery using appropriate neoadjuvant therapy and the complete
removal of possible extensions of the tumor is important in the primary setting.

The characteristics of tail-like lesions have been extensively discussed. In some cases, the lesion mainly consisted of
reactive edema with no viable or invading tumor 28 We could not prove the importance of the complete disappearance
of tail-like lesions after neoadjuvant therapy, and the disappearance was not related to achieving RO resection or
improvement of oncological outcomes. This is partially because the complete disappearance of tail-like lesions consisting
of edema and inflammation is not true regression of a tumor. An accurate image diagnosis to distinguish between actual
and false tail-like lesions is necessary for a tumor’s ideal resection with adequate surgical margins to minimize damage to
the adjacent important structures and maximize resectability without any residual tumor.

Histopathologically, the tail-like lesion comprised the viable tumor and infiltrated into the fascia or subcutaneous fat layer
accompanied by fibrous tissue 22, These viable tumors changed into necrotic tissue after effective neoadjuvant therapy.
However, the tail-like lesion’s traces remained as empty fibrous tissue budding around the tumor. Therefore, it is difficult to
distinguish whether the skin contains neoplastic cells. Histopathological analysis of 18 patients by Imanishi et al., reported
that after preoperative radiotherapy, the tail sign contained a viable tumor in seven cases and a non-viable tumor in five
cases. Likewise, we evaluated the actual effect of neoadjuvant therapy in tail-like lesions and proved the relationship
between histological responses in the main tumor lesion and regression of the tail-like lesion. These findings indicate that
neoadjuvant therapy'’s efficacy in the main part can be a useful surrogate marker of efficacy in tail-like lesions.

The achievement of RO resection was related to the tumor subtype with high residue rates in UPS or MFS. Although not
statistically significant, the patients who responded to the neoadjuvant therapy tended to achieve RO resection, suggesting
that effective neoadjuvant therapy and reactivity to therapy are essential for a tumor’s complete resection. However, we
should take into consideration that even for a certified pathologist, it is difficult to evaluate the true extension of a tumor
along with tail-like lesion after neoadjuvant therapy, which comprise fibrous tissue, fibroblast cells, or degenerated tumor.
This implies that some cases of pathological evaluations of margin status might not be precise.

The effect of neoadjuvant therapy on the tail-like lesion remains controversial. Several studies have concluded that
preoperative radiotherapy has no effect on the tail sign 24, although others have reported positive results 2239, These
conflicting viewpoints were due to differences in the sample sizes of the studies, or the methods used to evaluate the
efficacy of neoadjuvant therapy on tail-like lesions. Neoadjuvant therapy improved the local control rate by comparing the
histologically and chronologically matched patient cohorts. However, selection bias may have affected the results;
therefore, a validation study is needed to confirm our findings by analyzing the prospective or data-matched cohorts.

Despite no statistical backing, we showed favorable results for the shrinkage of tail lesions and in histopathological
necrosis grades in patients treated with chemoradiotherapy. In case of resistance to radiotherapy or chemotherapy by the
soft tissue sarcoma, these multimodal agents might be considered. In addition to chemoradiotherapy, some institutions
perform hyperthermia to augment the efficacy of chemotherapeutic agents; a recent phase-Ill randomized study (EORTC
62961) showed that regional hyperthermia increases the benefit of preoperative chemotherapy in patients with localized
high-risk STS on comparing etoposide, ifosfamide, and doxorubicin (EIA) alone, with combined EIA and hyperthermia [2&l,
However, according to the NCCN 2021 guidelines, hyperthermia with preoperative chemotherapy is not recommended,
and the results need to be confirmed in large cohort studies. The addition of hyperthermia influenced detection of the tail-
like lesions, because the procedure induced inflammation around the target area.

| 3. Conclusions

We analyzed the effect of neoadjuvant therapy on the tumor invasive front or ‘tail-like lesion.” After neoadjuvant therapy,
tail-like lesion shrinkage was observed in many patients and was related to the effect on the main part of the tumor;
however, we could not confirm the relationship between shrinkage of tail-like lesion and resectability or oncologic
outcomes.

References

1. Von Mehren, M.; Kane, J.M.; Bui, M.M.; Choy, E.; Connelly, M.; Dry, S.; Ganjoo, K.N.; George, S.; Gonzalez, R.J.;
Heslin, M.J.; et al. NCCN Guidelines Insights: Soft Tissue Sarcoma, Version 1.2021. J. Natl. Compr. Cancer Netw.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2020, 18, 1604-1612.

. 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, 290698.

. Fernebro, J.; Wiklund, M.; Jonsson, K.; Bendahl, P.-O.; Rydholm, A.; Nilbert, M.; Engellau, J. Focus on the Tumour

Periphery in MRI Evaluation of Soft Tissue Sarcoma: Infiltrative Growth Signifies Poor Prognosis. Sarcoma 2006, 2006,
021251.

. Manoso, M.W.; Pratt, J.; Healey, J.; Boland, P.J.; Athanasian, A.E. Infiltrative MRI Pattern and Incomplete Initial Surgery

Compromise Local Control of Myxofibrosarcoma. Clin. Orthop. Relat. Res. 2006, 450, 89-94.

. Morii, T.; Tajima, T.; Honya, K.; Aoyagi, T.; Ichimura, S. Clinical significance of the tail-like pattern in soft-tissue

sarcomas on magnetic resonance imaging. J. Orthop. Sci. 2018, 23, 1032-1037.

. 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, 419, 165-172.

. Yang, J.C.; Chang, E.A.; Baker, A.R.; Sindelar, W.F.; Danforth, D.N.; Topalian, S.L.; Delaney, T.; Glatstein, E.;

Steinberg, S.M.; Merino, M.J.; et al. Randomized prospective study of the benefit of adjuvant radiation therapy in the
treatment of soft tissue sarcomas of the extremity. J. Clin. Oncol. 1998, 16, 197—-203.

. Davis, A.M.; O'Sullivan, B.; Turcotte, R.; Bell, R.; Catton, C.; Chabot, P.; Wunder, J.; Hammond, A.; Benk, V.; Kandel, R.

Late radiation morbidity following randomization to preoperative versus postoperative radiotherapy in extremity soft
tissue sarcoma. Radiother. Oncol. 2005, 75, 48-53.

. Pervaiz, N.; Colterjohn, N.; Farrokhyar, F.; Tozer, R.; Figueredo, A.; Ghert, M. A systematic meta-analysis of

randomized controlled trials of adjuvant chemotherapy for localized resectable soft-tissue sarcoma. Cancer 2008, 113,
573-581.

Grobmyer, S.R.; Maki, R.G.; Demetri, G.D.; Mazumdar, M.; Riedel, E.; Brennan, M.F.; Singer, S. Neo-adjuvant
chemotherapy for primary high-grade extremity soft tissue sarcoma. Ann. Oncol. 2004, 15, 1667-1672.

Woll, P.J.; Reichardt, P.; Le Cesne, A.; Bonvalot, S.; Azzarelli, A.; Hoekstra, H.J.; Leahy, M.; Van Coevorden, F,;
Verweij, J.; Hogendoorn, P.; et al. Adjuvant chemotherapy with doxorubicin, ifosfamide, and lenograstim for resected
soft-tissue sarcoma (EORTC 62931): A multicentre randomised controlled trial. Lancet Oncol. 2012, 13, 1045-1054.

Pasquali, S.; Pizzamiglio, S.; Touati, N.; Litiere, S.; Marreaud, S.; Kasper, B.; Gelderblom, H.; Stacchiotti, S.; Judson, |.;
Tos, A.D.; et al. The impact of chemotherapy on survival of patients with extremity and trunk wall soft tissue sarcoma:
Reuvisiting the results of the EORTC-STBSG 62931 randomised trial. Eur. J. Cancer 2019, 109, 51-60.

Gronchi, A.; Ferrari, S.; Quagliuolo, V.; Broto, J.M.; Pousa, A.L.; Grignani, G.; Basso, U.; Blay, J.-Y.; Tendero, O.;
Beveridge, R.D.; et al. Histotype-tailored neoadjuvant chemotherapy versus standard chemotherapy in patients with
high-risk soft-tissue sarcomas (ISG-STS 1001): An international, open-label, randomised, controlled, phase 3,
multicentre trial. Lancet Oncol. 2017, 18, 812—-822.

Japanese Society for Therapeutic Radiology and Oncology. Soft tissue tumor. In JASTRO Guidelines 2016 for
Radiotherapy Treatment Planning, 4th ed.; Uno, T., Chatani, M., Eds.; Kanehara Shuppan: Tokyo, Japan, 2016; Volume
4, pp. 311-315.

Kataoka, K.; Tanaka, K.; Mizusawa, J.; Kimura, A.; Hiraga, H.; Kawai, A.; Matsunobu, T.; Matsumine, A.; Araki, N.; Oda,
Y.; et al. A Randomized Phase II/lll Trial of Perioperative Chemotherapy with Adriamycin Plus Ifosfamide Versus
Gemcitabine Plus Docetaxel for High-grade Soft Tissue Sarcoma: Japan Clinical Oncology Group Study JCOG1306.
Jpn. J. Clin. Oncol. 2014, 44, 765-769.

Tanaka, K.; Kawamoto, H.; Saito, I.; Yoshimura, K.; Fukuda, H.; Iwamoto, Y. Preoperative and Postoperative
Chemotherapy with Ifosfamide and Adriamycin for Adult High-grade Soft-tissue Sarcomas in the Extremities: Japan
Clinical Oncology Group Study JCOGO0304. Jpn. J. Clin. Oncol. 2009, 39, 271-273.

Saito, S.; Aiba, H.; Yamada, S.; Okamoto, H.; Hayashi, K.; Kimura, H.; Miwa, S.; Otsuka, T.; Murakami, H. Efficacy of
combination-chemotherapy with pirarubicin, ifosfamide, and etoposide for soft tissue sarcoma: A single-institution
retrospective analysis. BMC Cancer 2020, 20, 868.

Issels, R.D.; Lindner, L.H.; Verweij, J.; Wessalowski, R.; Reichardt, P.; Wust, P.; Ghadjar, P.; Hohenberger, P.; Angele,
M.; Salat, C.; et al. Effect of Neoadjuvant Chemotherapy Plus Regional Hyperthermia on Long-term Outcomes Among
Patients With Localized High-Risk Soft Tissue Sarcoma. JAMA Oncol. 2018, 4, 483-492.

Aiba, H.; Hayashi, K.; Yamada, S.; Okamoto, H.; Kimura, H.; Miwa, S.; Inatani, H.; Otsuka, T.; Murakami, H. Treatment
of a Malignant Soft Tissue Tumor Arising in the Vicinity of the Sciatic Nerve with an In-Situ Preparation Technique and
Intensive Multidisciplinary Therapy. Cancers 2019, 11, 506.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Aiba, H.; Yamada, S.; Mizutani, J.; Yamamoto, N.; Okamoto, H.; Hayashi, K.; Kimura, H.; Takeuchi, A.; Miwa, S.; Kawali,
A.; et al. Clinical outcomes of radio-hyperthermo-chemotherapy for soft tissue sarcoma compared to a soft tissue
sarcoma registry in Japan: A retrospective matched-pair cohort study. Cancer Med. 2018, 7, 1560-1571.

Fanburg-Smith, J.C.; Spiro, 1.J.; Katapuram, S.V.; Mankin, H.J.; Rosenberg, A.E. Infiltrative subcutaneous malignant
fibrous histiocytoma: A comparative study with deep malignant fibrous histiocytoma and an observation of biologic
behavior. Ann. Diagn. Pathol. 1999, 3, 1-10.

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

Mentzel, T.; Calonje, E.; Wadden, C.; Camplejohn, R.S.; Beham, A.; Smith, M.A.; Fletcher, C.D. Myxofibrosarcoma. Am.
J. Surg. Pathol. 1996, 20, 391-405.

Iwata, S.; Yonemoto, T.; Araki, A.; Ikebe, D.; Kamoda, H.; Hagiwara, Y.; Ishii, T. Impact of infiltrative growth on the
outcome of patients with undifferentiated pleomorphic sarcoma and myxofibrosarcoma. J. Surg. Oncol. 2014, 110,
707-711.

Weiss, S.W.; Enzinger, F.M. Myxoid variant of malignant fibrous histiocytoma. Cancer 1977, 39, 1672-1685.

Waters, B.; Panicek, D.M.; Lefkowitz, R.A.; Antonescu, C.R.; Healey, J.; Athanasian, E.A.; Brennan, M. Low-Grade
Myxofibrosarcoma: CT and MRI Patterns in Recurrent Disease. Am. J. Roentgenol. 2007, 188, 193-198.

Huang, H.-Y.; Lal, P.; Qin, J.; Brennan, M.; Antonescu, C.R. Low-grade myxofibrosarcoma: A clinicopathologic analysis
of 49 cases treated at a single institution with simultaneous assessment of the efficacy of 3-tier and 4-tier grading
systems. Hum. Pathol. 2004, 35, 612-621.

Kaya, M.; Wada, T.; Nagoya, S.; Sasaki, M.; Matsumura, T.; Yamaguchi, T.; Hasegawa, T.; Yamashita, T. MRI and
histological evaluation of the infiltrative growth pattern of myxofibrosarcoma. Skelet. Radiol. 2008, 37, 1085-1090.

Hong, N.J.L.; Hornicek, F.J.; Raskin, K.A.; Yoon, S.S.; Ms, J.S.; Yeap, B.; Chen, Y.-L.; Delaney, T.F.; Nielsen, G.P,;
Mullen, J.T. Prognostic Factors and Outcomes of Patients with Myxofibrosarcoma. Ann. Surg. Oncol. 2012, 20, 80-86.

Mutter, R.W.; Singer, S.; Zhang, Z.; Brennan, M.; Alektiar, K.M. The enigma of myxofibrosarcoma of the extremity.
Cancer 2011, 118, 518-527.

Retrieved from https://encyclopedia.pub/entry/history/show/30433



