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Surgical oncology is commonly regarded as the field of surgery dealing with cancer.
In the 19th century, with the advent of modern surgical and anesthesiological principles,
surgeons slowly dared into the removal of tumors and the affected organs. The notion
arose that malignancies can be cured by resecting them with a sufficiently wide tissue
margin, which culminated in the approach pioneered by William Steward Halsted, who
performed extensive resections for breast cancer not only comprising a mastectomy, but
also the pectoralis muscles and the entire axillary lymphatic tissue, thereby reducing
recurrence rates substantially [1]. Only decades later it was shown that the radicality of
this approach is actually not superior to a more contained and targeted operation in terms
of recurrence and survival [2]. Over the years, gastrectomy, colectomy, esophagectomy,
and pancreatectomy were all pioneered and subsequently adopted into clinical practice,
thus offering a chance of cure for patients with gastrointestinal malignancies. In the 1960s,
Turnbull propagated the “no-touch isolation technique” for colorectal cancer resections, in
which a high lymphovascular tie early during the operation and a lymphatic clearance are
performed while avoiding any manipulation of the tumor. This approach proved superior
to hitherto used resection techniques regarding survival in retrospective analyses [3]. The
concept of systematic lymphadenectomy of the supposed lymphatic drainage area of a
given tumor was thus established and subsequently further developed into techniques
such as total mesorectal excision [4], complete mesocolic excision [5], or the TRIANGLE
operation for pancreatic cancer [6]. Another approach, which has rendered the surgical
treatment of diseases such as melanoma and breast cancer much more individualized, is
sentinel lymph node biopsy and selective application of radical lymphadenectomy [7].
The last two decades were marked by the adoption of minimally invasive approaches in
oncological surgery. For colorectal and esophageal cancer, the equivalence of laparoscopic
or thoracoscopic to open resections regarding recurrence and survival and their superiority
regarding early postoperative outcomes have been demonstrated [8–10]. At present, several
trials assess the equivalence or superiority of robotic surgery for esophagectomy or rectal
resection [11,12].

However, surgery is only one of the three pillars on which the treatment of solid
malignancies rests, the other two being systemic therapy and radiotherapy (as well as
other local ablative therapies). For some malignancies, such as head and neck cancer or
anal carcinoma, radiotherapy alone or in combination with chemotherapy can be curative,
thus obviating the need for mutilating surgery [13,14]. For many other solid tumors, the
administration of chemotherapy, radiotherapy, or both, as a preoperative, postoperative, or
perioperative regimen, is associated with relevant survival benefits. Outstanding examples
are gastroesophageal adenocarcinoma, for which perioperative chemo- or chemoradiother-
apy have improved five-year survival by about ten percent [15], and colon cancer, for which
postoperative chemotherapy has led to substantial survival improvements [16]. Tradition-
ally systemic treatment consisted of cytotoxic drugs, however, by now targeted agents have
been successfully employed in perioperative treatment as well, such as imatinib before and
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after resection of gastrointestinal stroma tumor [17,18]. Lately, immunotherapeutic agents
effecting, for example, the PD-1/PD-L1 blockade, have also been used in the perioperative
setting, with melanoma being an emblematic example for the efficacy of this approach [19].
In addition, systemic therapy and external beam radiotherapy, intraperitoneal, or liver-
directed chemotherapy and intraoperative radiotherapy are also established treatments for
selected tumor entities [20–22].

The knowledge of all the described treatment options is indispensable for any surgical
oncologist. To be able to offer cancer patients the best available treatment in terms of not
only technical features but also the indication for and timing of an operation, surgical
oncologists need to possess a broad and constantly updated knowledge of systemic and
radiotherapeutic treatments and their possible combinations with surgery. Such knowledge
can be acquired through formal training programs, as well as through a variety of courses
and, lastly, also through self-study. Whereas in North America, surgical oncology has
become a board certified specialty [23], in other health care systems this is rarely the case.
However, professional societies or academic or private entities offer training programs and
award titles or degrees of varying content and denomination. Standardization of curricula
and degrees would be desirable in order to harmonize knowledge and to allow recognition
across borders.

The ideal treatment recommendation for a given patient with cancer cannot be reached
by a surgeon or surgical oncologist alone, but should be agreed on in a multidisciplinary
manner. An ideal format for this purpose are tumor conferences. In such meetings,
representatives of all disciplines involved in cancer treatment gather on a regular basis
and reach a consensus on what would constitute the best treatment taking into account
the latest evidence, as well as preferences and characteristics of the patient. This approach
not only provides a more solid basis for discussing possible treatments with patients, but
studies also suggest that it might improve treatment outcomes, albeit on a low evidence
level [24,25].

Surgical oncology is a field that has experienced profound developments over the
last decades. For any surgical oncologist, a broad knowledge and extensive skills of all
aspects of cancer care and the motivation to collaborate with all members forming part of
multidisciplinary teams are key for providing patients with the best possible treatment for
their disease.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable, study did not report any data.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Osborne, M.P. William Stewart Halsted: His life and contributions to surgery. Lancet Oncol. 2007, 8, 256–265. [CrossRef]
2. Fisher, B. United States trials of conservative surgery. World J. Surg. 1977, 1, 327–330. [CrossRef] [PubMed]
3. Turnbull, R.B., Jr.; Kyle, K.; Watson, F.R.; Spratt, J. Cancer of the colon: The influence of the no-touch isolation technic on survival

rates. Ann. Surg. 1967, 166, 420–427. [CrossRef]
4. Heald, R.J.; Husband, E.M.; Ryall, R.D. The mesorectum in rectal cancer surgery–the clue to pelvic recurrence? Br. J. Surg. 1982,

69, 613–616. [CrossRef] [PubMed]
5. Søndenaa, K.; Quirke, P.; Hohenberger, W.; Sugihara, K.; Kobayashi, H.; Kessler, H.; Brown, G.; Tudyka, V.; D’Hoore, A.; Kennedy,

R.H.; et al. The rationale behind complete mesocolic excision (CME) and a central vascular ligation for colon cancer in open and
laparoscopic surgery: Proceedings of a consensus conference. Int. J. Colorectal Dis. 2014, 29, 419–428. [CrossRef] [PubMed]

6. Klotz, R.; Hackert, T.; Heger, P.; Probst, P.; Hinz, U.; Loos, M.; Berchtold, C.; Mehrabi, A.; Schneider, M.; Muller-Stich, B.P.; et al.
The TRIANGLE operation for pancreatic head and body cancers: Early postoperative outcomes. HPB (Oxford) 2021. [CrossRef]
[PubMed]

7. Dogan, N.U.; Dogan, S.; Favero, G.; Köhler, C.; Dursun, P. The Basics of Sentinel Lymph Node Biopsy: Anatomical and
Pathophysiological Considerations and Clinical Aspects. J. Oncol. 2019, 2019, 3415630. [CrossRef] [PubMed]

http://doi.org/10.1016/S1470-2045(07)70076-1
http://doi.org/10.1007/BF01556850
http://www.ncbi.nlm.nih.gov/pubmed/883332
http://doi.org/10.1097/00000658-196709000-00010
http://doi.org/10.1002/bjs.1800691019
http://www.ncbi.nlm.nih.gov/pubmed/6751457
http://doi.org/10.1007/s00384-013-1818-2
http://www.ncbi.nlm.nih.gov/pubmed/24477788
http://doi.org/10.1016/j.hpb.2021.06.432
http://www.ncbi.nlm.nih.gov/pubmed/34294523
http://doi.org/10.1155/2019/3415630
http://www.ncbi.nlm.nih.gov/pubmed/31467535


Curr. Oncol. 2021, 28 4473

8. Deijen, C.L.; Vasmel, J.E.; de Lange-de Klerk, E.S.M.; Cuesta, M.A.; Coene, P.L.O.; Lange, J.F.; Meijerink, W.; Jakimowicz, J.J.;
Jeekel, J.; Kazemier, G.; et al. Ten-year outcomes of a randomised trial of laparoscopic versus open surgery for colon cancer. Surg.
Endosc. 2017, 31, 2607–2615. [CrossRef]

9. Straatman, J.; van der Wielen, N.; Cuesta, M.A.; Daams, F.; Roig Garcia, J.; Bonavina, L.; Rosman, C.; van Berge Henegouwen,
M.I.; Gisbertz, S.S.; van der Peet, D.L. Minimally Invasive Versus Open Esophageal Resection: Three-year Follow-up of the
Previously Reported Randomized Controlled Trial: The TIME Trial. Ann. Surg. 2017, 266, 232–236. [CrossRef] [PubMed]

10. Vennix, S.; Pelzers, L.; Bouvy, N.; Beets, G.L.; Pierie, J.P.; Wiggers, T.; Breukink, S. Laparoscopic versus open total mesorectal
excision for rectal cancer. Cochrane Database Syst. Rev. 2014, Cd005200. [CrossRef] [PubMed]

11. Jayne, D.; Pigazzi, A.; Marshall, H.; Croft, J.; Corrigan, N.; Copeland, J.; Quirke, P.; West, N.; Rautio, T.; Thomassen, N.; et al.
Effect of Robotic-Assisted vs Conventional Laparoscopic Surgery on Risk of Conversion to Open Laparotomy Among Patients
Undergoing Resection for Rectal Cancer: The ROLARR Randomized Clinical Trial. JAMA 2017, 318, 1569–1580. [CrossRef]
[PubMed]

12. Tagkalos, E.; van der Sluis, P.C.; Berlth, F.; Poplawski, A.; Hadzijusufovic, E.; Lang, H.; van Berge Henegouwen, M.I.; Gisbertz, S.S.;
Müller-Stich, B.P.; Ruurda, J.P.; et al. Robot-assisted minimally invasive thoraco-laparoscopic esophagectomy versus minimally
invasive esophagectomy for resectable esophageal adenocarcinoma, a randomized controlled trial (ROBOT-2 trial). BMC Cancer
2021, 21, 1060. [CrossRef]

13. Martin, D.; Balermpas, P.; Winkelmann, R.; Rödel, F.; Rödel, C.; Fokas, E. Anal squamous cell carcinoma—State of the art
management and future perspectives. Cancer Treat Rev. 2018, 65, 11–21. [CrossRef]

14. Semrau, R. The Role of Radiotherapy in the Definitive and Postoperative Treatment of Advanced Head and Neck Cancer. Oncol.
Res. Treat 2017, 40, 347–352. [CrossRef] [PubMed]

15. Ronellenfitsch, U.; Schwarzbach, M.; Hofheinz, R.; Kienle, P.; Kieser, M.; Slanger, T.E.; Burmeister, B.; Kelsen, D.; Niedzwiecki,
D.; Schuhmacher, C.; et al. Preoperative chemo(radio)therapy versus primary surgery for gastroesophageal adenocarcinoma:
Systematic review with meta-analysis combining individual patient and aggregate data. Eur. J. Cancer 2013, 49, 3149–3158.
[CrossRef]

16. Gelibter, A.J.; Caponnetto, S.; Urbano, F.; Emiliani, A.; Scagnoli, S.; Sirgiovanni, G.; Napoli, V.M.; Cortesi, E. Adjuvant chemother-
apy in resected colon cancer: When, how and how long? Surg. Oncol. 2019, 30, 100–107. [CrossRef] [PubMed]

17. Casali, P.G.; Le Cesne, A.; Velasco, A.P.; Kotasek, D.; Rutkowski, P.; Hohenberger, P.; Fumagalli, E.; Judson, I.R.; Italiano, A.;
Gelderblom, H.; et al. Final analysis of the randomized trial on imatinib as an adjuvant in localized gastrointestinal stromal
tumors (GIST) from the EORTC Soft Tissue and Bone Sarcoma Group (STBSG), the Australasian Gastro-Intestinal Trials Group
(AGITG), UNICANCER, French Sarcoma Group (FSG), Italian Sarcoma Group (ISG), and Spanish Group for Research on
Sarcomas (GEIS)(I). Ann. Oncol. 2021, 32, 533–541. [CrossRef] [PubMed]

18. Jakob, J.; Hohenberger, P. Neoadjuvant Therapy to Downstage the Extent of Resection of Gastrointestinal Stromal Tumors. Visc.
Med. 2018, 34, 359–365. [CrossRef] [PubMed]

19. Menzies, A.M.; Scolyer, R.A.; Long, G.V. Neoadjuvant Immunotherapy in Melanoma—The New Frontier. Clin. Cancer Res. 2021,
27, 4133–4135. [CrossRef] [PubMed]

20. Datta, J.; Narayan, R.R.; Kemeny, N.E.; D’Angelica, M.I. Role of Hepatic Artery Infusion Chemotherapy in Treatment of Initially
Unresectable Colorectal Liver Metastases: A Review. JAMA Surg. 2019, 154, 768–776. [CrossRef]

21. Kitai, T. The role of cytoreductive surgery and hyperthermic intraperitoneal chemotherapy in the treatment of peritoneal
carcinomatosis: A systematic review including evidence from Japan. Surg. Today 2021, 51, 1085–1098. [CrossRef] [PubMed]

22. Willett, C.G.; Czito, B.G.; Tyler, D.S. Intraoperative radiation therapy. J. Clin. Oncol. 2007, 25, 971–977. [CrossRef] [PubMed]
23. Berman, R.S.; Weigel, R.J. Training and certification of the surgical oncologist. Chin. Clin. Oncol. 2014, 3, 45. [CrossRef] [PubMed]
24. Basendowah, M.; Awlia, A.M.; Alamoudi, H.A.; Ali Kanawi, H.M.; Saleem, A.; Malibary, N.; Hijazi, H.; Alfawaz, M.; Alzahrani,

A.H. Impact of optional multidisciplinary tumor board meeting on the mortality of patients with gastrointestinal cancer: A
retrospective observational study. Cancer Rep. (Hoboken) 2021, 4, e1373. [CrossRef] [PubMed]

25. Basta, Y.L.; Bolle, S.; Fockens, P.; Tytgat, K. The Value of Multidisciplinary Team Meetings for Patients with Gastrointestinal
Malignancies: A Systematic Review. Ann. Surg. Oncol. 2017, 24, 2669–2678. [CrossRef] [PubMed]

http://doi.org/10.1007/s00464-016-5270-6
http://doi.org/10.1097/SLA.0000000000002171
http://www.ncbi.nlm.nih.gov/pubmed/28187044
http://doi.org/10.1002/14651858.CD005200.pub3
http://www.ncbi.nlm.nih.gov/pubmed/24737031
http://doi.org/10.1001/jama.2017.7219
http://www.ncbi.nlm.nih.gov/pubmed/29067426
http://doi.org/10.1186/s12885-021-08780-x
http://doi.org/10.1016/j.ctrv.2018.02.001
http://doi.org/10.1159/000477128
http://www.ncbi.nlm.nih.gov/pubmed/28521321
http://doi.org/10.1016/j.ejca.2013.05.029
http://doi.org/10.1016/j.suronc.2019.06.003
http://www.ncbi.nlm.nih.gov/pubmed/31500770
http://doi.org/10.1016/j.annonc.2021.01.004
http://www.ncbi.nlm.nih.gov/pubmed/33482247
http://doi.org/10.1159/000493405
http://www.ncbi.nlm.nih.gov/pubmed/30498703
http://doi.org/10.1158/1078-0432.CCR-21-1236
http://www.ncbi.nlm.nih.gov/pubmed/34083235
http://doi.org/10.1001/jamasurg.2019.1694
http://doi.org/10.1007/s00595-020-02180-7
http://www.ncbi.nlm.nih.gov/pubmed/33185798
http://doi.org/10.1200/JCO.2006.10.0255
http://www.ncbi.nlm.nih.gov/pubmed/17350946
http://doi.org/10.3978/j.issn.2304-3865.2014.09.02
http://www.ncbi.nlm.nih.gov/pubmed/25841526
http://doi.org/10.1002/cnr2.1373
http://www.ncbi.nlm.nih.gov/pubmed/33739628
http://doi.org/10.1245/s10434-017-5833-3
http://www.ncbi.nlm.nih.gov/pubmed/28337661

	References

