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GENERAL INTRODUCTION

Health care innovation is a dynamic and continuous process involving the introduction of a 

new technique or technology aimed to initiate a change in practice and ultimately improve 

the outcome of patients.1 The introduction of minimally invasive surgery is an example of 

an important health care innovation. In the 1980s the laparoscopic cholecystectomy was 

successfully introduced, followed by the introduction of numerous minimally invasive 

surgical procedures in ensuing years.2,3 Several studies have shown multiple benefits 

of minimally invasive surgery to patients, including reductions in complication rates, 

postoperative pain and hospital stay, coupled with faster recovery times and improved 

cosmetic outcomes.3-6 

Following the successful introduction of minimally invasive surgery for mainly benign 

diseases, the question arose as to whether minimally invasive surgery could also 

be introduced as part of cancer treatment in the field of surgical oncology. Initially, 

concerns were raised regarding the oncological outcome of the procedures, including 

the achievement of a radical oncological resection, extent of staging, dissemination 

of tumour cells and long-term outcomes, and initial studies seemed to show a higher 

incidence of port site metastases.5,7,8 However, these concerns were largely alleviated 

by the publication of a large randomized controlled trial demonstrating similar oncologic 

outcomes for open and laparoscopic colectomies in colon cancer in 2004.9 Following 

these results, many other studies comparing open and laparoscopic procedures were 

published showing similar recurrence and overall survival rates, and the use of minimally 

invasive surgery in cancer patients has been widely accepted ever since.10-18

Despite the benefits of minimally invasive surgery to patients, the implementation of 

a new minimally invasive surgical procedure into clinical practice can be difficult. The 

lack of sufficient evidence (especially long-term outcome), correct equipment, training 

possibilities, mentoring and a potential long learning curve are all barriers for successful 

implementation.7 Furthermore, structured guidelines for the implementation of new 

minimally invasive surgical procedures are still lacking. 

Minimally invasive adrenalectomy

One of the minimally invasive surgical techniques that was successfully introduced in 

the early 1990s, is the laparoscopic adrenalectomy, which rapidly replaced the traditional 

open adrenalectomy due to its various advantages including decreased postoperative 

pain, blood loss and complications.6,19,20 Especially for benign and small- to medium-

sized adrenal tumours, the laparoscopic adrenalectomy became the standard surgical 

procedure.21 After continuous developments and improvement of the technique, the 
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procedure also proved to be safe and feasible for larger (>6 cm) tumours.22,23 Currently, 

several minimally invasive approaches have been described for performing laparoscopic 

adrenalectomy, whereof the laparoscopic transperitoneal adrenalectomy (LTA) is most 

frequently performed.22 Due to the posterior location of the adrenal glands and in an 

attempt to further improve patient outcome, Walz et al.24 introduced the posterior 

retroperitoneoscopic adrenalectomy (PRA). In this approach, a more direct route to 

the adrenal glands is used, avoiding opening of the peritoneum and mobilizing various 

fragile intra-abdominal organs such as the spleen, pancreas and liver, thereby possibly 

decreasing the number of complications.22,24 Another potential advantage of the PRA is 

the use in patients with a medical history of abdominal surgery and possible peritoneal 

adhesions. In the retroperitoneum, often there are no adhesions. Furthermore, this 

approach can be used in patients with an indication for a bilateral adrenalectomy without 

the need to reposition the patient intraoperatively. Several studies have shown superior 

outcomes of the PRA compared to the LTA on selected patients with small- to medium-

sized adrenal tumours. However, the outcome of the PRA compared to the LTA has 

never been well assessed for all adrenal tumour sizes. Moreover, the unfamiliar anatomic 

environment, smaller working space and potential long learning curve are important 

barriers for the implementation of the PRA into clinical practice. For the LTA, 20-40 

procedures are required to fulfil the surgical learning curve.25-27 However, the learning 

curve for the PRA, a potential barrier for implementation, has not been fully assessed. 

Furthermore, literature concerning other aspects related to the transition from LTA to 

PRA and implementation of PRA is limited. 

Minimally invasive treatment in melanoma patients

In melanoma patients with a clinically palpable lymph node in a regional basin, a 

therapeutic lymph node dissection is standard of care. However, the incidence of 

complications following a traditional open inguinal lymph node dissection can be as 

high as 70%.28-33 Chronic lymphedema can occur on the long-term, accompanied by 

complications such as swelling of extremities, mobility problems and an increased risk 

of recurring infections resulting in significant limitation of everyday activities.34,35 Several 

modifications to the conventional procedure including relocating skin incisions, thicker 

skin flaps, preservation of the saphenous vein and sartorius muscle transposition have 

not led to a substantial decrease in the number of complications.36-39 Following the 

results of the Multicenter Selective Lymphadenectomy Trial II, which showed no survival 

benefit for an immediate completion lymph node dissection in melanoma patients 

with a positive sentinel lymph node biopsy, the completion lymph node dissection 

has been abandoned.34 However, there remains an indication for a therapeutic lymph 

node dissection in melanoma patients with macroscopic disease. For these patients, 

the minimally invasive inguinal lymphadenectomy developed by Delman et al.40 in 2010, 
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might be an alternative approach. Some centres have already published their initial 

experience with this procedure and reported promising results. However, these are just 

a few small series presenting their initial experience and there is still a lack of evidence 

on the short- and long-term outcomes of the videoscopic inguinal lymphadenectomy. 

Further research is necessary to contribute to the existing limited literature. 

Innovations in the field of surgical oncology are not only due to the development of 

surgical techniques. Novel systemic treatment options have been introduced, forcing 

surgeons to reconsider the necessity for surgical interventions and operative strategies. 

The introduction of targeted therapies and immune checkpoint inhibitors led to a 

dramatic improvement of the long-term outcome of melanoma patients.41 With the 

introduction of these successful systemic treatment options, the role of surgical therapies 

in melanoma patients has changed, for example in the treatment of satellite and in-transit 

metastases. Satellite and in-transit metastases are locoregional metastases, thought to 

be caused by lymphatic dissemination.42,43 Due to ulceration, bleeding, infection and 

pain, satellite and in-transit metastases can have significant impact on a patients’ quality 

of life. Treatment of these metastases can be a challenge due to the great variation in 

clinical presentation and the unpredictable behaviour of the disease. Surgical resection 

is, if feasible, the preferred treatment.44-46 Alternative treatment options are topical and 

intralesional therapies, hyperthermic isolated limb perfusion, isolated limb infusion, 

radiotherapy and systemic therapy, although almost all of these treatment options are 

associated with considerable morbidity.47,48 CO2 laser evaporation is a simple and effective 

treatment performed under local or regional anaesthesia and can be repeated in case of 

recurrent disease.49-52 In patients with multiple comorbidities or in patients with satellite or 

in-transit metastases located at the head and neck region where surgery can be severely 

mutilating or even be impossible, CO2 laser evaporation might be an attractive alternative. 

Furthermore, there might be an indication for CO2 laser evaporation in patients with stage 

IV disease were locoregional control cannot be achieved with systemic treatment. In 

addition, growing evidence suggests that concurrent systemic and locoregional therapy 

enhances efficacy and eventually improves long-term survival.53,54 However, the role of 

CO2 laser evaporation in the treatment of melanoma patients with satellite and in-transit 

metastases in an era of effective systemic therapy has never been well assessed.
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OUTLINE OF THESIS

This thesis aims to describe the implementation and outcome of minimally invasive 

treatment in oncologic patients. In Part 1 of this thesis, focus lays on the implementation 

process of minimally invasive surgical procedures itself. Chapter 2 aims to offer an 

overview of possible challenges encountered during the implementation process of 

new minimally invasive surgical procedures and to develop a structured guideline for 

successful implementation of these procedures.

In Part 2 of this thesis, the implementation and outcome of the minimally invasive 

adrenalectomy are described. In Chapter 3, the outcomes of the LTA and PRA are 

compared. The number of procedures required to fulfil the surgical learning curve of the 

PRA is assessed in Chapter 4. In Chapter 5 all aspects related to the transition from LTA 

to PRA and implementation of PRA are described. 

In Part 3 of this thesis, minimally invasive treatment options in melanoma patients are 

described. The outcome of the videoscopic inguinal lymphadenectomy, a minimally 

invasive alternative to the conventional open technique, is investigated in Chapter 6. In 

Chapter 7, focus lays on the treatment of satellite or in-transit metastases in melanoma 

patients and the role of minimally invasive treatment with CO2 laser evaporation of 

satellite or in-transit metastases is investigated in an era of novel successful systemic 

treatment options. 
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