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Abstract: From a surgical point of view, the development of preoperative oncological treatment has had a profound effect on the 
surgical treatment trends of cancer as well as on the outcomes of cancer patients. Consequently, these changes have challenged 
formerly entrenched oncological surgical principles. In our short report, we aimed to summarize the main shifts regarding the surgical 
principles of cancer treatment due to the development of preoperative oncological therapy in recent years. As a result of successful 
preoperative treatment, surgeons may perform less radical surgeries, the required free resection margin has been narrowed down to 
a few millimeters in dimension and preoperative treatment is justified in both definitely resectable tumors and in oligometastatic 
tumors as well. For prognosis assessment, the post-preoperative oncological treatment stage is now considered decisive, rather than the 
pretreatment stage as previously thought. Other changes include the introduction of the watch and wait strategy and the reverse order 
of treatment of the primary tumor and metastasis. Observing the continuously improving outcomes of cancer patients and the 
developments in oncological treatment modalities, a further expansion of the indication of preoperative treatments is to be expected. 
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Background
Oncology has undergone tremendous development in recent decades, leading to increasingly favorable outcomes for 
cancer patients. Many factors have contributed to these advances, including the increased application of primary and 
secondary preventive measures, the development of new diagnostic procedures and new approaches for cancer treatment, 
and the integration of the results gained from basic research (medical genetics, immunology, molecular biology, etc.) into 
everyday clinical practice. From the point of view of surgery, the improvement of preoperative oncological treatment 
methods and their extensive application in practice have played the greatest role in this incredible success story.1,2 

Thanks to technical developments and the efficiency of new methods, the outcomes in surgical oncology have improved 
spectacularly. By destroying viable tumor cells, a well-chosen preoperative treatment can lead to a significant reduction 
in the size of the tumor, thereby improving its surgical management and enable a more favorable prognosis.

Thus significant improvement in survival rates may be attributed to the increased resectability of tumors, the higher 
number of R0 resections and the reduction of locoregional recurrences, which are mainly due to the significantly higher 
number of complete pathological remissions.3,4

Gastrointestinal cancers, which are typically known for their poor prognosis, have also shown significant improve-
ments in outcomes. The resectability of esophageal and pancreatic tumors due to the preoperative oncological treatment 
has increased by approximately 20%.3,4 Significantly increased rates of R0 resections have been reported in advanced 
gastric5,6 and squamous esophageal cancer,7,8 and significantly improved survival rates have been found in patients with 
esophageal,9 gastric10,11 and pancreatic cancers.4 Based partly on our own, partly on others’experience, improvement in 
survival has been demonstrated in almost all gastrointestinal, lung and breast cancers.1,2,12–14
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The efficacy of preoperative oncological treatments has led to the development of new principles in surgery, which 
have continued to change as more and more data and evidence have become available.

The aim of this report is to describe the relatively rapid changes that have taken place in the principles of surgical 
oncology over the past years based on our own experience2 and the evidence from the literature.

Discussion
1. Change in free resection margin: Initially, the main principle of preoperative oncological treatment was that 

surgery with the same degree of extension should be performed regardless whether preoperative oncological 
treatment had been carried out or not, because viable cells may remain in the apparently tumor-free area even 
after preoperative therapy.15 In classical surgery, the required proximal resection margin for gastric tumors 
was 5–6 cm.16 In esophageal cancer, the recommended proximal resection margin was 2 cm for T2 tumors 
and 3 cm for T3 tumors.8 In recent years, this recommendation has been changed, with some authors even 
suggesting that aiming to achieve a certain resection distance should be abandoned. Currently, it is sufficient 
to declare RO resection if the resection line is tumor-free.17 This is true for the tumors of the esophagus, 
breast and rectum.18–20

Case 1: In one of our own cases, 20 years ago, preoperative chemotherapy was performed according to the epirubicin, 
cisplatin, fluorouracil (ECF) regimen for a T4 stage gastric cancer and a complete clinical response was achieved. Total 
gastrectomy were performed from abdominal approach. Histology confirmed pCR. Today we would perform distal 
subtotal gastrectomy after carrying out preoperative chemotherapy (Figure 1a–c).

1. De-escalating surgery for quality of life improvement: The second important change is that the expected free 
margin has decreased to one millimeter in breast tumors,19 in liver metastases21 and in the distal free margin of 
rectal resection.20 The significant reduction in the size of the tumor (downsizing) due to preoperative oncological 
treatment, and the previously mentioned new rule regarding the free margin have enabled organ-preserving 
surgeries, which have significantly contributed to the patients’ improved quality of life. Currently, a larynx- 
preserving esophagus resection can be performed in pharyngoesophageal junction cancer22,23 and similarly, the 
anal sphincter can be preserved in the case of a lower third rectal cancer.20 Furthermore, breast-conserving surgery 
can be carried out once significant downsizing had been achieved in breast cancer cases.19,24 In addition many 
initially node-positive breast cancer patients achieve complete axillary pathological response after primary 
systemic therapy. In such cases with 3 or more negative sentinel lymph nodes, axillary dissection might be 
omitted as a de-escalation of axillary surgery.25

Figure 1 (a) T4 gastric cancer demonstrated by CT. (b) CT after chemotherapy shows complete clinical response. (c) Surgical specimen. Normal mucosa can be seen and 
the histology confirms a pCR.
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2. Post-treatment stage (yTNM) determines the prognosis and extent of surgery: For a long time, the initial clinical 
stage of the tumor (cTNM) was considered to be the determining factor for predicting prognosis.15 As a result of 
improving outcomes, it was confirmed that the stage after preoperative oncological treatment (yTNM) should be 
taken into account when assessing prognosis, because the survival results were identical to patients with tumors of 
the same stage without neoadjuvant therapy.26 The prognosis is considered particularly favorable if complete 
pathological remission can be achieved with preoperative oncological treatment.4,6,11,27

3. Oncological treatment with curative intent for unresectable disease: Preoperative oncological treatment of 
unresectable tumors was not recommended at the beginning of the neoadjuvant era, because it had to be 
verified first that oncological pretreatment of resectable or borderline resectable tumors led to improved 
survival results.15,28 After improved outcomes following preoperative oncological treatment were reported, 
first borderline unresectable cases, then patients with oligometastatic disease were being preoperatively 
treated as well. These included patients with T4 stage and/or metastatic tumors encompassing one or two 
regions.29 Due to the shift in providing preoperative oncological care for an increasingly growing spectrum 
of cancer patients, the terminology of preoperative oncological care also changed. Previously, all preopera-
tive oncological treatment was called neoadjuvant treatment. Nowadays, the treatment given to make 
a surgically irresectable tumor resectable is called conversion treatment. Neoadjuvant treatment is per-
formed when therapy is given to a patient with a tumor that is presumably resectable. Additionally, 
preoperative oncological treatment may also be justified with the aim to perform less radical surgery and/ 
or to improve prognosis. Patients with oligometastatic cancer make up a heterogeneous patient group, 
therefore it is not easy to assess treatment outcomes, although encouraging results have been reported 
recently.12,30 Fukuchi et al reported a 26% resectability and 80% R0 resection rate in oligometastatic gastric 
cancer patients.31 Even pCR has been found in 5–15% of the oligometastatic tumors of the breast32 and 
upper GI tract.30 Patients with diffuse metastases are still mostly excluded from preoperative oncological 
treatment, however cPR is rarely achievable even with diffuse metastases following preoperative treatment. 
In our practice, for example, we treated a gastric cancer patient -who also had ascites due to carcinosis- 
with Taxane and Cisplatin preoperative therapy, and achieved complete pathologic remission in the 
stomach, while the patient’s diffuse carcinosis and ascites also disappeared.33

Case 2 shows a patient with an oligometastatic cancer (T4N1) in the upper third of the esophagus. After preoperative 
chemoradiation a complete clinical response was achieved and a larynx preserving partial pharyngo-esophagectomy and 
free jejunal transfer could be performed (Figure 2a–c).

Figure 2 (a) T4 pharyngo-esophageal junction cancer shown by CT. (b) CT after preoperative chemoradiation, shows complete clinical response. (c) Pharyngo-jejuno- 
esophagostomy (histology: pCR, T0N0).
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1. Preoperative therapy for lower stage resectable tumors: The most widely used and accepted reason for performing 
preoperative oncological therapy is advanced cancer with uncertain resectability but without distant 
metastases.7,11,28 Interestingly, a new trend has begun regarding the treatment of patients with comparatively 
early-stage cancer; for example, patients with early-stage-cancer, such as T2N0-stage gastric cancer patients have 
also been treated with neoadjuvant therapy, and pCR rates as high as 50–60% were achieved, although it has not 
been proven to improve survival.34,35 The question is how long the trend of preoperatively treating patients with 
increasingly earlier stages of cancer can be continued, in light of the low complication rates associated with 
oncological treatments. Obviously, further studies will be needed to support the use of preoperative oncological 
treatment in an increasingly larger spectrum of cancer patients.11

2. Surgery can be avoided with “watch and wait” strategy: The best survival outcomes can be gained by 
achieving complete pathological remission.4,6,27 When establishing the indication for surgery, however, 
only clinical restaging tests are available. Although, the accuracy of these tests is gradually improving, 
decision-making cannot be based on them with certainty. It is easier to make the decision to operate or to 
wait if the operation may significantly impair the quality of life or the surgical risk is high. However, even 
the most careful restaging carries some uncertainty, so it is very difficult to decide whether to perform 
resection surgery or to choose the “watch and wait” (W&W) strategy. W&W protocols for patients with 
complete clinical response have gained increasing popularity since first described by Habr-Gama et al in 
2004.36 According to the literature, the expected recurrence rate is around 15–20% in the case of 
esophageal and rectal tumors37,38 in the first three years after complete clinical response. In addition to 
the W&W strategy, follow-up visits at 2–3 months are required, which should consist of endoscopy, biopsy, 
and imaging tests. Intensive surveillance, with the early detection of regrowth lead to a higher rate of 
successful salvage surgeries, without an increase in the risk of systemic diseases, or adverse survival 
outcomes. The vast majority (97%) of patients with regrowth after a W&W policy were able to undergo 
treatment with curative intent for their local regrowth and uncontrolled pelvic disease was very rare.19,37 

The cost of control tests can be significant and may impose a burden on the patient.39,40

Case 3: Our patient with T3N1 stage rectal cancer underwent preoperative chemoradiation. A clinical complete 
response could be achieved. The patient did not agree to the planned deep rectal resection with a protective ileostomy. He 
has been living without complaints for more than 5 years (Figure 3a and b).

Figure 3 (a) CT scan of a T3N1 middle third rectal cancer. (b) Complete clinical response is achieved after preoperative chemoradiation.
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1. Limiting the treatment of liver metastases of colorectal origin: Apparent or real complete remission following 
preoperative oncological treatment is a challenging area in the therapy of liver metastases of colorectal tumors.41 

Even with the most modern imaging tests determining the stage of the tumor is somewhat more uncertain for liver 
metastases, than for esophageal and rectal tumors. An incorrectly diagnosed complete remission can be as high as 
30–40%,42 and the chance of recurrence is also above 30%.43 Therefore, these are several reasons to decide in 
favor of surgery and to surgically resect the metastasis. However, surgeons must be prepared for the fact that the 
place of the tumor cannot always be precisely located, and the resection must be performed according to the 
results of the imaging, thus leaving the surgeon with a difficult decision. For this reason, the new trend is to give 
only 3 cycles of chemotherapy to a patient with resectable liver metastases and not to strive for complete response. 
Thus, the remaining, reduced tumor limits the size of the area that must be removed during surgery,44 but in the 
meantime fewer chemotherapy cycles can reduce the occurrence of toxic side effects, which is less burdensome 
for both the patient and -economically- for the health care system.

2. The order of treatment of the primary tumor and metastasis can be reversed: The question whether the order of 
treatment of the primary tumor and the metastasis can be changed, has been raised.45 Previously, it was a strict rule that 
due to its biological characteristics that it can spread further, the primary tumor must be removed first, and the second 
step is the resection of the metastasis. The only exception were brain metastases with a relatively urgent indication. 
According to current recommendations, however, the tumor that has a greater impact on the quality of life and lifespan 
of the patient should be treated first. So, if the primary tumor does not threaten to cause further complications, 
preoperative oncological treatment and even the removal of the metastasis can be initiated due to the ever-improving 
therapeutic options.46 Thus, this reverse order of treatment can no longer be considered uncommon.

The introduction of new therapeutic modalities is expected to lead to further improvements in outcomes. The 5-year 
survival rate after initially applied epirubicin, cisplatin, fluorouracil (ECF) treatment was 36%, in patients with locally 
advanced stage gastric cancer, while treatment according to the new fluorouracil, leucovorin, oxaliplatin, docetaxel 
(FLOT) protocol improved survival to reach 45%,47 The use of combination treatments that take into account cell 
membrane receptor status, such as HER2 positivity in gastric cancer, has also led to improved outcomes.48 More and 
more new molecular biological markers (eg microsatellite instability) have been identified, which indicate whether the 
preoperative oncological treatment of the tumor with a certain marker would be effective or not.49

The new oncological surgical principles listed in this work are valid if the pretreatment results show complete 
remission. In all other cases, the old principles remain in effect. Another limitation is that oncological treatment 
fortunately has increasingly rarer severe side effects. Restaging tests are not yet flawless, which may be a significant 
biasing factor and, as a result, complete remission can only be confirmed by the pathological examination.

Currently, restaging tests can predict complete remission with around 80% certainty,44,50 and as their accuracy 
improves, it will be possible to use the W&W strategy with more conviction. Metabolic response tests, like PET-CT 
scans, that justify the early interruption of preoperative therapy can already be successfully used today,50 but further 
development is expected in this area of diagnostic imaging as well.

Conclusions
According to current estimates, surgery is involved in the treatment of tumors in about 60–70% of the cases. With the 
development of preoperative oncological treatments, the place and role of surgical treatment in cancer care is being 
reevaluated. Presumably, fewer radical surgeries will be needed, organ-preserving operations will be preferred, and the 
emphasis placed on quality of life will be even greater.

Abbreviations
CR, complete response; ECF, epirubicin, cisplatin, fluorouracil; pCR, pathological complete response; W&W, watch and wait.
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