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Introduction
The evolution of surgical techniques in cancer treatment represents 

a remarkable journey spanning centuries, characterized by continuous 
innovation, refinement, and adaptation to emerging technologies and 
scientific knowledge. From ancient times when surgery was performed 
with rudimentary instruments and limited understanding of anatomy to the 
modern era of precision medicine and minimally invasive approaches, the 
field of surgical oncology has witnessed profound transformations that have 
revolutionized cancer care and improved patient outcomes. Historically, 
surgery has been one of the oldest forms of cancer treatment, dating back to 
ancient civilizations where crude surgical procedures, often performed without 
anesthesia or aseptic techniques, were used to remove tumors or alleviate 
symptoms associated with cancer. In ancient Egypt, for example, evidence 
of surgical interventions for tumors has been found in archaeological records, 
demonstrating early attempts to combat the disease through surgical means. 
However, the lack of understanding of the underlying biology of cancer and the 
limitations of surgical techniques at the time meant that outcomes were often 
poor, with high rates of recurrence and mortality [1].

The advent of modern surgical techniques in the 19th and 20th centuries 
marked a turning point in the treatment of cancer, paving the way for 
more effective and precise interventions. The development of anesthesia, 
aseptic techniques, and surgical instruments such as the scalpel, forceps, 
and retractors, enabled surgeons to perform more complex and invasive 
procedures with reduced pain and risk of infection. Surgeons like William 
Stewart Halsted, often referred to as the father of modern surgery, introduced 
principles of surgical technique and training that laid the foundation for 
modern surgical oncology [2].

Description
In the early 20th century, radical surgical procedures, such as the Halsted 

radical mastectomy for breast cancer, became standard practice, aiming to 
remove the entire tumor along with surrounding lymph nodes and adjacent 
tissues to achieve maximal disease control. While these procedures were 
effective in some cases, they often resulted in significant morbidity, including 
disfigurement, lymphedema, and impaired function, leading to a growing 
recognition of the need for more conservative and organ-sparing approaches. 
The latter half of the 20th century witnessed a paradigm shift in cancer surgery 
with the introduction of more refined and less invasive techniques aimed at 
preserving organ function and improving quality of life for cancer patients. 
The development of oncoplastic surgery, which combines principles of 

oncologic surgery with plastic surgery techniques, allowed for the removal 
of tumors while preserving cosmesis and function. Similarly, the adoption of 
breast-conserving surgery, such as lumpectomy followed by radiation therapy, 
revolutionized the treatment of early-stage breast cancer, offering women a 
less invasive alternative to radical mastectomy with comparable oncologic 
outcomes [3].

In the field of gastrointestinal surgery, the advent of minimally invasive 
techniques, such as laparoscopy and robotic-assisted surgery, has 
transformed the management of gastrointestinal cancers, including colorectal 
cancer, gastric cancer, and pancreatic cancer. Minimally invasive approaches 
utilize small incisions and specialized instruments to access the surgical 
site, offering patients faster recovery times, reduced postoperative pain, 
and improved cosmetic outcomes compared to traditional open surgery. 
Moreover, advancements in intraoperative imaging, such as laparoscopic 
ultrasound and fluorescence-guided surgery, have enhanced the accuracy 
of tumor localization and margin assessment, enabling surgeons to achieve 
more precise resections while minimizing damage to surrounding healthy 
tissue. In thoracic oncology, minimally invasive techniques, such as Video-
Assisted Thoracoscopic Surgery (VATS), have become the standard of care 
for the treatment of early-stage lung cancer and other thoracic malignancies. 
VATS allows for lung resections, mediastinal lymph node dissections, and 
other thoracic procedures to be performed through small incisions with the 
aid of a thoracoscope and specialized instruments, reducing postoperative 
pain, hospital stays, and recovery times compared to traditional thoracotomy. 
Additionally, advancements in robotic-assisted thoracic surgery have further 
expanded the capabilities of minimally invasive surgery in thoracic oncology, 
allowing for more complex procedures to be performed with enhanced 
precision and dexterity [4].

In the realm of urologic oncology, minimally invasive techniques, such as 
laparoscopic and robotic-assisted surgery, have revolutionized the surgical 
management of prostate cancer, kidney cancer, and bladder cancer. Robotic-
assisted laparoscopic prostatectomy, in particular, has become the standard 
approach for the surgical treatment of localized prostate cancer, offering 
patients improved functional outcomes, including urinary continence and 
erectile function, compared to traditional open surgery. Similarly, minimally 
invasive nephrectomy and cystectomy have become widely adopted for the 
treatment of kidney and bladder cancers, respectively, offering patients reduced 
blood loss, shorter hospital stays, and faster recovery times compared to open 
surgery. Despite the numerous advancements in surgical techniques for 
cancer treatment, challenges and limitations persist. Technical complexities, 
learning curves, and equipment costs associated with minimally invasive and 
robotic-assisted surgery may limit widespread adoption and accessibility, 
particularly in resource-limited settings. Additionally, the optimal balance 
between the oncologic efficacy of surgical resection and the preservation of 
organ function and quality of life remains a subject of ongoing debate and 
research. Furthermore, the integration of surgical techniques with other 
treatment modalities, such as chemotherapy, radiation therapy, and targeted 
therapy, requires multidisciplinary collaboration and personalized treatment 
approaches tailored to the individual patient's disease characteristics and 
preferences [5].

Conclusion
In conclusion, the evolution of surgical techniques in cancer treatment 
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represents a remarkable journey of innovation and progress, from ancient 
times when surgery was performed with rudimentary instruments to the 
modern era of precision medicine and minimally invasive approaches. The 
development of advanced surgical techniques, including oncoplastic surgery, 
minimally invasive surgery, and robotic-assisted surgery, has transformed 
the field of surgical oncology, offering patients less invasive alternatives 
with improved outcomes and reduced morbidity. While challenges and 
limitations remain, ongoing advancements in technology, surgical training, 
and multidisciplinary collaboration are likely to further optimize the safety and 
efficacy of surgical interventions for cancer treatment, ultimately benefiting 
patients and improving cancer care worldwide.

Acknowledgement
None.

Conflict of Interest
None.

References
1. Rizzo, Stefania, Marco Femia, Valentina Buscarino and Dorella Franchi, et al. 

"Endometrial cancer: an overview of novelties in treatment and related imaging 
keypoints for local staging." Cancer Imaging 18 (2018): 1-12.

2. Christensen, Tine Nøhr, Per Kragh Andersen, Seppo W. Langer and Barbara 
Malene Bjerregaard Fischer. "Prognostic value of 18F–FDG–PET parameters 
in patients with small cell lung cancer: A meta-analysis and review of current 
literature." Diagnostics 11 (2021): 174.

How to cite this article: Schmidt, Anna. “Evolution of Surgical Techniques in 
Cancer Treatment: From Traditional to Minimally Invasive Approaches.” J Surg 
20 (2024): 152.

3. deSouza, Nandita M., Yan Liu, Arturo Chiti and Daniela Oprea-Lager, et al. 
"Strategies and technical challenges for imaging oligometastatic disease: 
Recommendations from the European Organisation for Research and Treatment 
of Cancer imaging group." Eur J Cancer 91 (2018): 153-163.

4. Porres, D., D. Pfister, A. Thissen and T. H. Kuru, et al. "The role of salvage extended 
lymph node dissection in patients with rising PSA and PET/CT scan detected nodal 
recurrence of prostate cancer." Prostate Cancer Prostatic Dis 20 (2017): 85-92.

5. Fried, Linda P., Catherine M. Tangen, Jeremy Walston and Anne B. Newman, et 
al. "Frailty in older adults: Evidence for a phenotype." J Gerontol Ser A Biol Sci 
Med Sci 56 (2001): M146-M157.

https://link.springer.com/article/10.1186/s40644-018-0180-6
https://link.springer.com/article/10.1186/s40644-018-0180-6
https://www.mdpi.com/2075-4418/11/2/174
https://www.mdpi.com/2075-4418/11/2/174
https://www.mdpi.com/2075-4418/11/2/174
https://www.sciencedirect.com/science/article/pii/S0959804917314910
https://www.sciencedirect.com/science/article/pii/S0959804917314910
https://www.sciencedirect.com/science/article/pii/S0959804917314910
https://www.nature.com/articles/pcan201654
https://www.nature.com/articles/pcan201654
https://www.nature.com/articles/pcan201654
https://academic.oup.com/biomedgerontology/article-abstract/56/3/M146/545770

