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Should specialized oncogeriatric surgeons operate older unfit cancer patients?

Introduction

Increasing age is one of the strongest risk factors for cancer development [START_REF] Depinho | The age of cancer[END_REF] . Life expectancy is continuingly increasing, and in many countries it advances by several hours per day [START_REF] Kirkwood | A systematic look at an old problem[END_REF] . Thus, the number of older adults with cancer is likely to increase over the coming years. Surgical treatment has a pivotal role in offering long-term survival for cancer patients with solid tumors. Furthermore, when cure cannot be achieved, surgery can palliate symptoms and improve quality of life. Cancer registry data from the Netherlands and Norway have shown that surgical management of lung, prostate, and rectal cancer steadily decline with increasing age [START_REF] Janssen-Heijnen | Prognostic impact of increasing age and co-morbidity in cancer patients: A population-based approach[END_REF][START_REF] Endreseth | Rectal cancer treatment of the elderly[END_REF] . For lung cancer, this trend prevails even when correcting for co-morbidity 5 . Conversely, the resection rate for colon cancer remains high even in advanced age.

Under elective conditions, there is a marked variability in the prevalence of postoperative complications according to cancer site and type of operation. In one study of cancer surgery in patients aged 70 years and older, 30-50% developed post-operative complications, and half of them were major, potentially lifethreatening ones [START_REF] Audisio | Shall we operate? Preoperative assessment in elderly cancer patients (PACE) can help. A SIOG surgical task force prospective study[END_REF] . The emergency setting is associated with an excessively high mortality and morbidity rate, even more pronounced in elderly patients [START_REF] Turrentine | Surgical risk factors, morbidity, and mortality in elderly patients[END_REF][START_REF] Hamel | Surgical outcomes for patients aged 80 and older: morbidity and mortality from major noncardiac surgery[END_REF][START_REF] Leung | Relative importance of preoperative health status versus intraoperative factors in predicting postoperative adverse outcomes in geriatric surgical patients[END_REF] .

For surgeons deciding upon treatment in older adults with a solid tumor, a number of challenges have to be faced. Firstly, there is little evidence from the medical literature regarding this group of patients because they are often excluded from clinical trials due to advanced age and/or severe co-morbidity [START_REF] Hutchins | Underrepresentation of patients 65 years of age or older in cancer-treatment trials[END_REF] . Secondly, the elderly population is characterized by a marked variability in the rate of aging, and chronological age does not accurately reflect remaining life expectancy and treatment tolerance. Patients of the same age may be frail, with severe co-morbidity and functional impairment, or fit, with no co-morbidities and a high physical activity level. Thirdly, the training of oncologists and surgeons is mainly focused on choosing the best therapy for physically fit younger patients. Geriatricians, who are experienced in dealing with elderly patients, have limited knowledge about oncology and surgery.

Over the recent years, orthogeriatric units for hip fracture patients and acute care of the elderly units have been proven beneficial for frail elderly [START_REF] Adunsky | A comparative study of rehabilitation outcomes of elderly hip fracture patients: the advantage of a comprehensive orthogeriatric approach[END_REF][START_REF] Saltvedt | Reduced mortality in treating acutely sick, frail older patients in a geriatric evaluation and management unit. A prospective randomized trial[END_REF][START_REF] Adunsky | Five-year experience with the 'Sheba' model of comprehensive orthogeriatric care for elderly hip fracture patients[END_REF] . These units have been organized in a geriatric-based setting, demonstrating lower in-hospital mortality rates. Such units are seeking to provide all surgical, medical, and rehabilitation needs of the complex frail elderly patients in one single unit in the hospital. It is possible that a similar approach would benefit frail cancer patients.

DECISION-MAKING IN ELDERLY PATIENTS

Almost all age-related changes lead to reduced function and physiological decline, and chronological age is an important predictor of morbidity. However, due to the variability in the rate of functional deterioration, an individualized assessment of elderly patients in order to establish their biological age is necessary. An important first step in the decision-making process is to determine remaining life expectancy, which will depend on chronological age, co-morbidity, and functional status. Knowing the distribution of remaining life expectancy at different ages is useful. It has been calculated from US statistics that among women who have reached 80 years, 25% will live more than 13 years, approximately 50% will live for at least nine years (median), while 25% will live shorter than five years [START_REF] Walter | Cancer screening in elderly patients: a framework for individualized decision making[END_REF] . The most important determinants are functional status (does the patient need daily assistance?) and number and severity of comorbidities.

The next step would be to evaluate whether the cancer represents a threat to the patient's health or function within her remaining lifetime. The term competing risks describes how a number of diseases may compete to threaten the patient's life [START_REF] Welch | Estimating Treatment Benefits for the Elderly: The Effect of Competing Risks[END_REF] . It must also be considered whether the cancer and complications from the cancer represents a threat to functional status and quality of life. The risk of having surgery must be weighted against the risk of not having surgery. It is well documented that both caregivers and health professionals under-estimate the older adult's willingness to undergo treatment [START_REF] Hamel | Age-related differences in care preferences, treatment decisions, and clinical outcomes of seriously ill hospitalized adults: lessons from SUPPORT[END_REF] . Furthermore, older adults in general want to know about their diagnosis and prognosis. In a study published in 2001, 88% of patients over the age of 65 wanted as much information as possible about their cancer disease [START_REF] Ajaj | Should elderly patients be told they have cancer? Questionnaire survey of older people[END_REF] . However, among patients who required assistance in their activities of daily living, 28% did not want to know details about their cancer diagnosis.

In summary, the decision-making process requires that the surgeon has sufficient knowledge about remaining life expectancy of the patient, the anticipated natural progress of the cancer disease, and the risks of surgery for the individual patient. Furthermore, in order to tailor pre-operative counseling, the surgeon needs to know if the patient has cognitive dysfunction, and he or she should be sensitive to the patient's preferences regarding information about the disease and prognosis.

PRE-OPERATIVE ASSESSMENT OF ELDERLY CANCER PATIENTS

The lack of evidence and the variability within the elderly population put the usefulness of established preoperative assessment tools, such as the American Society of Anesthesiologists Physical Status Classification System (ASA classification) into question. Recent evidence from cohorts of elderly colorectal cancer patients indicate that the majority of electively operated patients are classified as ASA II or ASA III, and that the ASA classification is not sufficiently sensitive to predict differences in operative risk between those two groups [START_REF] Kristjansson | Comprehensive geriatric assessment can predict complications in elderly patients after elective surgery for colorectal cancer: a prospective observational cohort study[END_REF][START_REF] Sjo | Short term outcome after emergency and elective surgery for colon cancer[END_REF] . In geriatric medicine, elderly patients are systematically assessed across areas where they frequently present with problems: functional status, co-morbidity, nutritional status, emotional status, polypharmacy, cognitive function, and social support. This comprehensive geriatric assessment (CGA) allows for an estimate of the patient's remaining life expectancy, functional reserves, and treatment tolerance. Furthermore, CGA may uncover previously unknown medical problems, in addition to providing information with importance to adherence to treatment protocol and improving discharge planning. In the Preoperative Assessment of Cancer in the Elderly (PACE) study, elements from CGA were found to predict post-operative complications [START_REF]Shall we operate? Preoperative assessment in elderly cancer patients (PACE) can help A SIOG surgical task force prospective study[END_REF] . A recent study including a cohort of 178 elderly colorectal cancer patients with a median age of 80 years also found that CGA, but not increasing age, predicted surgical morbidity [START_REF] Kristjansson | Comprehensive geriatric assessment can predict complications in elderly patients after elective surgery for colorectal cancer: a prospective observational cohort study[END_REF] .

The main drawback of CGA is that it is a time-consuming assessment. A number of shorter screening tools are being tested. The aim is to identify frail elderly patients who will benefit from a full CGA. Frailty describes an elderly patient who is at heightened vulnerability to adverse health status change because of a multisystem reduction in reserve capacity [START_REF] Martin | Frailty: different tools for different purposes?[END_REF] . How to identify frailty, however, remains controversial. A frail patient is likely to have several issues that will be identified through CGA, such as cognitive dysfunction, malnutrition and functional limitations, issues that increase the surgical risk. In some cases, these risks may be addressed and decreased. As an example, pre-operative cognitive dysfunction increases the risk of post-operative delirium. It has been shown that a multicomponent intervention, including early mobilization, early interventions for volume depletion, and communication methods (eyeglasses and hearing aids) may prevent delirium [START_REF] Inouye | A Multicomponent Intervention to Prevent Delirium in Hospitalized Older Patients[END_REF] .

POST-OPERATIVE OUTCOMES

When discussing elderly patients and outcomes after surgery the emphasis has usually been on short term outcomes and survival. [START_REF] Refaie | Major cancer surgery in the elderly: results from the American College of Surgeons National Surgical Quality Improvement Program[END_REF][START_REF] Massarweh | Impact of advancing age on abdominal surgical outcomes[END_REF] This is not without reason; surviving surgery used to be an accomplishment in itself. However, in past decades anesthesiological techniques and peri-operative care have evolved to such an extent that early post-operative death is rare, even in the elderly population. Reports on outcomes after (major) surgical interventions in the elderly population have been positive, emphasising that in the fit elderly patient there is no limit to which surgical interventions can be performed, and outcomes are comparable to that in younger generations. [START_REF] Gardner | Ovarian cancer cytoreductive surgery in the elderly[END_REF][START_REF] Berry | Risk factors for morbidity after lobectomy for lung cancer in elderly patients[END_REF] Several major problems remain when interpreting these seemingly positive results. Firstly, there is the problem of patient selection. As discussed above there is no uniform definition of fit or frail, and even less uniform are the screening tools used to identify whether the patient is in one category or the other. Secondly, there certainly is more to life after surgery than survival. This holds true for every age category, but especially for the elderly as the remaining lifespan is less than in the younger age category. Preserving functional independence is key in maintaining quality of life in elderly, yet this outcome is rarely included in surgical publications. Lawrence and colleagues showed that of patients 60 years old or more, a substantial group experienced protracted disability at 6 months after major abdominal operations. Several components of physical and mental functioning did not return to preoperative levels. [START_REF] Lawrence | Functional independence after major abdominal surgery in the elderly[END_REF] One interesting example of post-operative functional decline is post-operative cognitive dysfunction (POCD). This phenomenon may affect several aspects of cognitive functioning such as memory and concentration and occurs in patients of all ages. In contrast to what is generally believed, knowledge of the incidence and impact of POCD on quality of life is limited. [START_REF] Culley | General anesthetic-induced neurotoxicity: an emerging problem for the young and old?[END_REF] There is neither a uniform definition of POCD in the literature, nor are there standardised diagnostic criteria. Although there are a few studies describing its incidence in an elderly surgical population, it has been studied more extensively in a younger population and in younger patients undergoing open heart surgery requiring cardio-pulmonary bypass. [START_REF] Rasmussen | Postoperative cognitive dysfunction: Incidence and prevention[END_REF][START_REF] Stroobant | Neuropsychological functioning 3-5 years after coronary artery bypass grafting: does the pump make a difference?[END_REF] The causes of POCD are postulated to be multifactorial, but there is increasing evidence that the inflammatory response caused by the surgical procedure plays a role. [START_REF] Van Den Kommer | Homocysteine and inflammation: Predictors of cognitive decline in older persons?[END_REF][START_REF] Exel | Interaction of atherosclerosis and inflammation in elderly subjects with poor cognitive function[END_REF] A relation between POCD and the development of Alzheimer's disease has been suggested, but so far solid evidence is lacking. [START_REF] Hu | Inflammation: A bridge between postoperative cognitive dysfunction and Alzheimer's disease[END_REF] The older brain has a reduced potential for recovery compared to the younger brain, and it is therefore to be expected that postoperative cognitive decline in the elderly patient will have greater implications in terms of loss of independent functioning and quality of life. Part of our elderly population are only just able to function independently pre-operatively, any functional loss post-operatively will go hand in hand with increased consumption of care and increased costs. A factor closely related with POCD is post-operative delirium. This acute cognitive complication is seldom reported in the surgical literature.

There is a wide range of estimates of postoperative delirium, depending on type of surgical procedure. It is estimated to occur in 13-33% of patients undergoing elective abdominal aneurysm surgery [START_REF] Ansaloni | Risk factors and incidence of postoperative delirium in elderly patients after elective and emergency surgery[END_REF][START_REF] Benoit | Risk factors and prevalence of perioperative cognitive dysfunction in abdominal aneurysm patients[END_REF] and up to 60 % of patients undergoing hip surgery. [START_REF] Marcantonio | The association of intraoperative factors with the development of postoperative delirium[END_REF] Frail elderly are at increased risk of delirium with an incidence of up to 60%. [START_REF] Francis | A prospective study of delirium in hospitalized elderly[END_REF] Although all elderly patients may be at some risk for the development of delirium, it is possible to identify patients at highest risk preoperatively and focus interventions on this group. [START_REF] Beliveau | Perioperative care for the elderly patient[END_REF] .This is especially interesting as postoperative delirium is predictive of the development of long term POCD.

Long term survival is seldom reported when discussing outcome after major surgical procedures in elderly patients. Rutten et al. showed that especially in the older patient categories (≥ 75 years), the occurrence of complications after rectal surgery is associated with a higher post-operative mortality even at 6 months post-operatively. They go as far as to recommend non-surgical treatment for the frail elderly patient with rectal cancer. [START_REF] Rutten | Controversies of total mesorectal excision for rectal cancer in elderly patients[END_REF] Similarly, Legner showed that postoperative complications after abdominopelvic surgery increase the rate of discharge to an institutional care facility for elderly patients. [START_REF] Legner | The significance of discharge to skilled care after abdominopelvic surgery in older adults[END_REF] Both 30-day and 1year mortality were increased in this patient category to 4.3% and 22.2%, respectively, compared to patients discharged to their home. These potential risks of a surgical intervention require more investigation, and surgeons treating patients in the older age categories should be aware of them.

ALTERNATIVES TO SURGERY

Technically, there is no difference between operating a solid tumor in an octogenarian or a 30-year old patient. If anything, the loss of firmness of tissue can make resections easier. The response to the intervention, however, may be very different, depending on the age and frailty category the patient belongs to.

In view of the above the old adagium "first do no harm" seems perfectly applicable to the elderly surgical population. Limiting the harm by limiting the surgical intervention, whilst maintaining oncological principles (ie still aiming at a radical resection of the tumor), seems a logical choice to make when faced with doubt about what treatment to choose. And this is exactly where the heart of the problem is. How do we decide what patient to operate on and what patient to decline a possibly life saving procedure? It has been reported that declining guideline breast surgery (including lymph node evaluation) to elderly women (even the octogenarians) substantially decreases breast cancer survival. [START_REF] Owusu | Effect of undertreatment on the disparity in age-related breast cancer-specific survival among older women[END_REF][START_REF] Bouchardy | J Undertreatment strongly decreases prognosis of breast cancer in elderly women[END_REF] As mentioned above regarding the treatment of rectal cancer in frail elderly patients, the mortality that can be related to the surgical procedure is sometimes too high to justify surgery. An interesting alternative to surgery in this respect is the treatment of patients with rectal tumors with chemoradiation only. [START_REF] Habr-Gama | Non-operative management of rectal cancer after neoadjuvant chemoradiation[END_REF] Part of the patients treated in this way may not show any evidence of tumor recurrence, even after several years of follow-up.

In parallel to this approach, it has been shown that the wait and see approach for the surveillance of renal masses prevents overtreatment especially in the older and frail patient category. [START_REF] Volpe | The role of surveillance in the management of small renal masses[END_REF] The surgical removal of renal cell carcinomas < 4cm does not lead to a decrease in mortality, a fact that warrants consideration, especially in the frail elderly patient with decreased life expectancy.

Limiting the surgical resection to part of the affected organ may also be a good alternative in the treatment of some tumors. Transanal endoscopic microsurgery for T1 and T2 rectal tumors is a far less invasive procedure than rectal resection in elderly frail patients. [START_REF] Baatrup | Transanal endoscopic microsurgery in 143 consecutive patients with rectal adenocarcinoma: results from a Danish multicenter study[END_REF] For intraabdominal tumors in general, the laparoscopic approach seems to be associated with better immune and inflammatory responses and earlier post-operative recovery. Although the evidence is scarce, this minimally invasive surgical approach may especially benefit the elderly patient. [START_REF] Tei | Postoperative complications in elderly patients with colorectal cancer: comparison of open and laparoscopic surgical procedures[END_REF] Limited lung resections such as wedge resections for stage Ia lung cancer (tumors < or = 2cm), instead of a formal lobectomy have recently been shown not to decrease cancer specific survival whilst causing less postoperative complications. [START_REF] Wisnivesky | Limited resection for the treatment of patients with stage IA lung cancer[END_REF] Again, this is an interesting alternative, especially for the frail elderly patient.

Self expanding metal stents appear to be a safe alternative to emergency surgery for obstructive colorectal cancer. [START_REF] Sebastian | Pooled analysis of the efficacy and safety of self expanding metal stenting in malignant colorectal obstruction[END_REF] They may be used as a bridge to surgery to avoid emergency surgery, as emergency surgery has a high mortality and morbidity. Stents may also be a suitable alternative in the palliative setting.

ROOM FOR IMPROVEMENT

It is striking that the basic surgical curriculum offers little education in geriatric care. [START_REF] Webb | Geriatrics for surgeons: infusing life into an aging subject[END_REF] In our opinion there is room for improvement, not only concerning the training of doctors, but the training of nurses as well. Educating medical staff in the recognition of specific geriatric syndromes, such as delirium, and communication with hearing impaired elderly or patients with cognitive dysfunction is only the beginning of optimising peri-operative care. [START_REF] Cicerchia | Geriatric syndromes in peri-operative elderly cancer patients[END_REF] Furthermore, medical staff dealing with elderly patients need to be educated about managing co-morbidity and polypharmacy, and the importance of functional assessments for treatment planning. It is up to geriatricians and surgeons combined to change the omnipresent image that geriatric medicine is dull and stuffy. On the contrary, geriatric medicine is vibrant, complicated, and full of opportunities. We need to convince our hospital boards and governments that developing better education and care pathways for our frail elderly patients will require time and money. Many clinically relevant questions remain, leaving open a vast field of basic and general research.

Even with appealing alternatives, (major) surgical procedures will still be performed in unfit elderly patients in the future, and at an increasing rate. The question remains whether the decision making process and peri-operative care should be performed by specialized surgeons. Taking all of the above into account, from estimating frailty, to choosing the optimal treatment and optimising peri-operative care, it is evident that we need to improve the knowledge regarding taking care of elderly patients among surgeons. start training our surgeons how to take care of elderly patients. The elderly form such an essential part of the surgical population that it seems inappropriate to limit this training to specialized surgeons. However for the treatment of the frail subpopulation of elderly, educating dedicated surgeons may be justifiable.
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