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SUMMARY

An important innovation in the field of surgery is the introduction of minimally invasive 

surgery. In the last decades, several minimally invasive surgical procedures have been 

successfully implemented with multiple patient benefits including lower complication 

rates, less postoperative pain, shorter recovery time and improved cosmetic outcome. 

Also, the oncological result of minimally invasive surgery has proven to be similar 

to those of the open approach. Therefore the use of minimally invasive surgery for 

cancer patients has been accepted worldwide. Due to continuous developments, an 

increasing number of minimally invasive alternatives to open approaches have been 

developed. Despite the promising results of minimally invasive surgery, there is still 

a lack of structured guidelines for the implementation of minimally invasive surgical 

procedures. 

The implementation of minimally invasive surgery

In Chapter 2 of this thesis, a narrative review was conducted to assess challenges 

accompanied with the implementation of minimally invasive surgical procedures and 

to develop a structured guideline for successful implementation. A total of 85 articles 

were included. Several vital steps in the implementation process were addressed. 

First of all, it is advisable to review all literature concerning a specific procedure 

and assess whether the procedure is well fitted for the surgical target practice (e.g. 

annual caseload). Both prospective risk analysis and continued monitoring of outcome 

parameters are essential during the introduction of a new surgical procedure to assure 

patient safety. An important barrier for the implementation of a new surgical procedure 

is the potential long learning curve. In literature, several ways to acquire laparoscopic 

skills are described, including operative videos, virtual reality simulator training, animal 

or cadaveric models, visiting a a surgeon with expertise and preceptoring. Visiting and 

observing a surgical team with expertise is a key step when successfully adopting new 

surgical procedures. If possible, followed by continued preceptoring in a surgeon’s 

own clinic. Lastly, all potential ethical considerations should be addressed. The 

implementation of new surgical procedures requires extensive preparation and time, 

however, if implemented in a structured manner, it might eventually benefit patient 

outcome. 

Minimally invasive adrenalectomy

In the beginning of the 1990s, the laparoscopic adrenalectomy was introduced, which 

rapidly replaced the open adrenalectomy due to its various advantages, including 

decreased postoperative pain, complications and recovery time. The laparoscopic 

transperitoneal adrenalectomy (LTA) became the standard surgical procedure for 
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treatment of most adrenal conditions. Due to the posterior location of the adrenal glands 

and in an attempt to further improve patient outcome, the posterior retroperitoneoscopic 

adrenalectomy (PRA) was introduced. In Chapter 3 the outcomes of both surgical 

procedures (LTA and PRA) were compared. A total of 261 adrenalectomies in patients with 

unilateral adrenal tumours were performed in two academic centres in the Netherlands 

(204 LTA and 57 PRA). No significant differences in baseline characteristics were found 

between both groups. The median tumour size was 5.7 cm (range 0.5-15 cm) in the LTA 

group and 5.5 cm (range 1.2-10 cm) in the PRA group. The operation time was associated 

with surgical approach and tumour size, with a longer operation time for the LTA and 

larger adrenal tumours. Complication rates and blood loss were significantly less for the 

PRA (8.8%, 0ml) compared with the LTA (19.1%, 50ml). No significant difference was seen 

in recovery time between both groups, with a median recovery time of 4 days following 

the LTA and 3 days following the PRA. The results of this study indicate that the PRA 

may be a safe alternative for the LTA. Despite the above-mentioned results, which are 

confirmed by several other studies, the potential long learning curve of the PRA seems 

one of the barriers that prevents surgeons to commence to the PRA. In Chapter 4 we, 

therefore, analysed the surgical learning curve of the PRA. The first consecutive PRAs 

following implementation, performed by surgical teams from four university centres in 

three different countries, were analysed. A total of 181 PRA was included. The method of 

implementation varied among the surgical teams. No significant differences in baseline 

characteristics were seen between the four groups. The LC-CUSUM analysis showed that 

competency was achieved after a range of 24 to 42 procedures. There were 35 (18.8%) 

perioperative and postoperative complications, of which 63% grade I complications, and 

9 (5%) conversions to open procedures. This study confirms that the PRA can be safely 

implemented in institutions that still perform the LTA, and that the learning curve of the 

PRA is comparable with the learning curve of the LTA. In addition to the surgical learning 

curve of the PRA, there are other aspects to consider before the transition from LTA to PRA 

can be made. In Chapter 5 the historical evolution of the adrenalectomy, from the open 

procedure towards the PRA, including all technical aspects of the PRA were described. 

Furthermore, important conditions needed when considering PRA implementation 

were addressed. Apart from learning the procedure itself, other essential aspects are an 

annual caseload of 30-40 adrenalectomies per year, case selection (criteria for difficult 

procedures; retroperitoneal fat on preoperative CT-scan, male sex, pheochromocytoma/

adrenal metastases), technical considerations including the prone position of the 

patient and high retroperitoneal CO2 pressures demanding a close collaboration with 

the anaesthesiologist, and a well-developed emergency plan in case of complications 

during surgery. If all of the above-mentioned conditions are met, a transition to PRA is 

recommended.
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Minimally invasive treatment in melanoma patients

In melanoma patients, a minimally invasive alternative to the open inguinal 

lymphadenectomy was introduced due to the high complication rate of the conventional 

technique. Chapter 6 presents our first experience with the videoscopic inguinal 

lymphadenectomy (VIL). A total of 20 patients (3 males and 17 females) were included. In 

75% of patients, the VIL was combined with an open iliac lymphadenectomy. The median 

operation time of the VIL was 110 minutes. There were no intraoperative complications 

or conversions. In 60% of patients ≥1 postoperative complication occurred, mostly grade 

I or II complications, such as seroma (44%) and wound infection (38%). All complications 

were treated conservatively, without the need for a surgical re-intervention. At three 

months postoperatively, slight lymphedema was seen in eight patients and moderate 

oedema in one patient. The median lymph node harvest, an important surrogate marker 

for the quality of the lymph node dissection, was adequate (median 9). The VIL seems to 

be an attractive alternative for the conventional open inguinal lymphadenectomy, with 

less severe complications and without the need for a surgical re-intervention. Moreover, 

complication rates of the VIL might reduce in the future when the learning curve is 

fulfilled. 

The outcome of melanoma patients has been improved by the introduction of promising 

systemic treatment options. These novel systemic treatment options forced surgeons to 

reconsider their operative strategies. The treatment of melanoma patients with satellite or 

in-transit metastases has been a challenge due to the great variation in presentation and 

the unpredictable behaviour of the disease. In Chapter 7 the role of CO2 laser evaporation 

in the treatment of melanoma patients with satellite or in-transit metastases in the era of 

new and successful systemic treatment options was assessed. Twenty-six patients were 

treated with CO2 laser evaporation with a median age of 71 years. The satellite or in-transit 

metastases were located at the lower extremity (77%), head and neck (15%) and trunk (8%). 

The median number of lesions evaporated during one CO2 laser session was 3 (range 1-16) 

and patients received a median of 3 (range 1-19) treatments. Two complications occurred: 

delayed wound healing and the development of an ulcer in a patient with chronic venous 

insufficiency. The median duration of local control with CO2 laser evaporation was 5.5 

months (range 0.5-32). During follow-up, 21 patients (81%) received an additional treatment 

modality due to progression of disease, including radiotherapy (33%), systemic treatment 

(19%) or additional surgical interventions including local treatment (24%), HILP or ILI (19%) 

or a lymph node dissection (5%). In three patients, systemic therapy was combined with 

CO2 laser evaporation due to local progression. One of these patients developed in-

transit metastases at the lower eyelid and cheeks during systemic treatment and was 

successfully treated with CO2 laser evaporation. Several treatment modalities were used 

for the treatment of satellite or in-transit metastases, all with their own advantages and 
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disadvantages. CO2 laser evaporation resulted in rapid removal of lesions, with minimal 

collateral damage and minimal complications. In conclusion, this study has taught us that 

in selected melanoma patients, CO2 laser evaporation may be considered as treatment 

for local disease control when surgical resection is not amenable. 

Innovation in the field of surgical oncology has led to several successful introductions of 

minimally invasive surgical procedures. As a consequence of minimally invasive surgery, 

the postoperative outcomes of oncological patients in terms of complication rates, pain, 

length of hospitalization and return to normal activity have improved in recent years. With 

the introduction of novel treatment options and the continuous process of innovation, 

surgeons will likely continue to change and improve their operative treatment strategies 

in the upcoming years. However, surgical innovation should not be the purpose, but is 

only a way to improve (cost) effectiveness and patient outcome. 
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