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INTRODUCTION 
 
The studies outlined in this thesis were concerned with the psychosocial and behavioral 
impact of Li-Fraumeni Syndrome (LFS) and Von Hippel-Lindau disease (VHL) on both high risk 
individuals (carriers and those at 50% risk) and their partners, as well as those who received a 
negative DNA test result (proven non-carriers). 
 
LFS and VHL are two hereditary cancer syndromes characterized by a high tumor risk at 
various sites and ages, for which preventive and treatment options are limited. LFS is 
associated with germline mutations in the p53 gene1; the cause of VHL is a germline 
mutation in the VHL-gene2. LFS tumors are malignant, with the most prevalent being early-
onset breast cancer, sarcomas, leukaemia, adrenal carcinomas and brain tumors3-5. Tumors 
occurring in VHL can be both benign and malignant, including hemangioblastomas of the 
retina, cerebellum or spinal cord, pheochromocytomas, renal cysts, renal clear cell 
carcinomas and pancreatic cysts6,7. LFS and VHL carriers have approximately a 90% life-time 
risk of developing clinically relevant signs and symptoms7,8. For LFS patients, the only 
preventive option is prophylactic mastectomy to reduce the risk of breast cancer. There are 
no preventive treatment options available for VHL patients. In an effort to detect expression 
of the disease at an early stage, periodic surveillance is offered to both high risk LFS and VHL 
family members.  
 
A large number of worldwide studies have addressed the clinical and molecular genetic 
aspects of LFS and VHL (see overview in dissertations of Dr. F.J. Hes and Dr. M.W.G. Ruijs9,10). 
However, virtually no data were available in the psychological and behavioural impact of LFS 
and VHL. Results from psychosocial studies previously conducted among members of 
families diagnosed with one of the more common hereditary cancer syndromes (e.g., 
hereditary breast and ovarian cancer (HBOC) and Lynch syndrome), may not be generalizable 
to other hereditary cancer susceptibility syndromes with very diverse disease 
characteristics11. We hypothesized that, due to the multiple tumor risk and the various tumor 
sites and ages of onset, these syndromes would have a more profound impact on the lives of 
the family members in comparison to members from families diagnosed with one of the 
more common forms of hereditary cancer.  
 
In the following section, the main findings from this study are summarized and discussed. We 
then discuss the potential implications of the findings for clinical practice and suggest 
directions for future research.   
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SUMMARY OF THE MAIN FINDINGS  
 
Uptake of and motivations to undergo genetic testing 
Our first aim was to evaluate the uptake of and reasons for (not) undergoing genetic testing. 
In general, uptake of genetic testing is expected to be higher if there are effective ways of 
preventing or treating a condition. Conversely, if little can be offered, most individuals prefer 
not to know their risk status12. In the case of VHL, genetic testing allows counselees to clarify 
the need for frequent surveillance, which is considered to significantly decrease morbidity 
and mortality. In the case of LFS, the medical value of regular surveillance is less clear.  
 
In Chapter 2 we investigated the uptake and reasons of undergoing genetic testing for LFS. 
We hypothesized that the uptake of genetic testing for LFS would be lower than that of the 
more common forms of hereditary cancer. However, results from our study indicated that, 
although preventive and treatment options for LFS are limited, more than half of the family 
members from known p53 families in the Netherlands opt for genetic testing. Contrary to our 
expectations, the uptake of pre-symptomatic testing in our study was substantially higher 
than that reported in two small studies13,14, and was more or less comparable to rates 
reported for the more common forms of hereditary cancer (approximately 57%)15-17. Our 
study also found, as has been the case with the more common forms of hereditary cancer18-20, 
that genetic testing for LFS does not generally have adverse psychological effects.  
 
An explanation for the relatively high uptake of genetic testing for LFS might be that 
individuals often report interest in genetic testing because they anticipate that test results 
will resolve uncertainty. Indeed, our results indicated, as has been previously reported in 
studies among the more common forms of hereditary cancer and Huntington disease, that 
‘obtaining certainty’ (about their own risk as well as that of their children) is an important 
motive for and psychological benefit of undergoing genetic testing14,15,21,22. It may also be that 
counselees have (unrealistically) high expectations about the controllability of the disease. It 
is noteworthy that, although the medical value of regular surveillance for LFS is still the 
subject of debate, planning regular surveillance was another important self-reported motive 
for and psychological benefit of genetic testing for LFS.   
 
Psychological well-being 
The second aim of the study was to evaluate the psychological consequences of LFS and VHL 
among individuals from high risk families and their partners. In the introduction (Chapter 1) 
of this thesis it was hypothesized that, due to the wide range of tumor sites and ages of 
onset, and the fact that the preventive and treatment options are limited, LFS and VHL family 
members would be psychologically more vulnerable than members from families diagnosed 
with a more common form of hereditary cancer. 
Family members: psychological well-being 
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Findings of the present study (Chapter 2 and 4) indicate that, in general, LFS and VHL family 
members experience a good quality of life, which is comparable to their general population 
peers. However, between approximately one-quarter and one-third of LFS and VHL family 
members, respectively, reported clinically relevant levels of distress which may warrant 
professional psychosocial support.  
 
Contrary to our expectations, the distress levels of the LFS individuals were comparable to 
those reported in studies among the more common forms of hereditary cancer18-20. 
Individuals at high risk for VHL, however, reported more frequently clinically relevant levels of 
distress than those reported for LFS and the more common forms of hereditary cancer18-20. 
Although LFS and VHL have much in common, there are also substantial differences that 
could account for the differential effect on psychological well-being. First, VHL may be 
viewed as more chronic in nature than LFS. Although it is widely held that the mortality and 
morbidity of VHL has decreased since the introduction of periodic surveillance guidelines, 
patients often have to live with the presence of one or more asymptomatic tumors in situ, 
which are closely monitored to determine the most optimal time of treatment. The 
knowledge of having one or more asymptomatic tumors in situ, that may remain so for a 
substantial period of time, might lead to an increased level of distress. Second, in comparison 
to LFS, VHL tumors are often multicentric and bilateral. Third, the more chronic nature and 
higher incidence of multiple tumors in multiple organs in the case of VHL, may lead to more 
frequent operations and hospitalizations than is the case with LFS. Fourth, the surveillance 
protocol for VHL is, usually more extensive and intensive than that for LFS. Finally, due to the 
often sudden and aggressive onset of disease manifestations and disease progression in LFS, 
our study may have included more ‘healthy survivors’ than was the case with the VHL sample.   
 
Additionally, given the fact that clear and effective surveillance methods can be offered to 
VHL patients, clinicians may be, in comparison to LFS, less reserved regarding genetic 
counseling. From clinical practice it is known that physicians anticipate on the possible 
psychological vulnerability of individuals undergoing p53 genetic testing due to the severity 
of the syndrome and the fact that the medical gains of undergoing genetic testing are not 
clear. It might therefore well be that clinicians have (un)consciously counseled LFS 
individuals in a more intensive and careful way, due to this anticipated psychological 
vulnerability. If so, this may have prevented or minimized adverse psychological reactions.  
 
Family members: factors associated with psychological well-being 
In an effort to identify those individuals with heightened levels of distress who might benefit 
from professional psychological support, we investigated which sociodemographic, clinical 
and psychosocial factors were significantly associated with heightened levels of distress and 
worries (Chapter 2 and 4). Consistent with findings from studies among the more common 
forms of hereditary cancer women23, those with a high perceived risk of developing a 
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(additional) tumor and those with a perceived lack of social support24 reported heightened 
levels of distress and worries. Additionally in the case of VHL we found that being affected 
with VHL and having experienced a VHL-related death of a close relative at a relatively young 
age (especially during adolescence) was strongly associated with clinically relevant levels of 
distress and worries.  

   
Partners: psychological well-being and associated factors 
As was found to be the case with the LFS and VHL family members, the partners of 
individuals diagnosed with or at high risk of LFS or VHL, in general, appear to cope well and 
report a health-related quality of life that is comparable or even better than their general 
population peers (Chapter 6). However, also in accordance with findings among those with 
or at high risk of LFS and VHL, and among partners of familial adenomatous polyposis 
patients25, approximately one-quarter of our sample of partners reported clinically relevant 
levels of distress that may warrant professional psychosocial intervention. As we expected, 
distress levels of the partners were, in concordance with earlier studies25,26, correlated 
significantly with those of their high risk spouse. These findings may reflect a family system 
reaction to stressful situations27. Additionally, also paralleling results based on the LFS and 
VHL family members and other earlier studies24,28, lack of social support was associated 
significantly with heightened distress levels in the partners.  
 
Social support as a buffer for distress 
Social support may function as a buffer between stressful situations and psychological 
distress29. The buffering hypothesis states that psychological distress has a detrimental effect 
on the well-being of those with no or limited perceived social support, while this effect is 
lower or absent among those with a stronger perceived social support system30. Partners are 
often identified as an important source of support. It is notable, throughout the results of our 
study, that a lack of social support was found to be associated with heightened levels of 
distress in both the family members and their partners. Social support, particularly support 
provided by partners, seems to be a key means of coping with the psychological impact of 
the disease and its concurrent risks.  
 
Perceived need for and use of professional psychosocial support 
Another aim of this study was to identify the perceived need for, and actual use of 
professional psychosocial support (Chapters 4 and 6). Approximately one-third of the VHL 
family members with heightened levels of distress had received professional help. In 
addition, approximately one-third of those who did not receive professional psychosocial 
support would have liked to.  
 
Twenty percent of the partners of individuals diagnosed with or at high risk of LFS or VHL had 
received professional psychosocial support. Approximately one-quarter of those who did not 
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receive formal support would have liked to. As was the case with the family members, 
partners believed that such professional support should be offered routinely to both high risk 
family members and to their partners.  
 
Periodic surveillance 
The fourth aim of our study was to evaluate the advice given about, the uptake of, and 
experiences with periodic surveillance for LFS and VHL. The primary objective of regular 
surveillance is early detection of tumors, which will enable more effective treatment. It has 
been argued that early detection of tumors can only be accomplished by using a pragmatic 
approach31. In the case of LFS, the medical value of regular surveillance for LFS continues to 
be the subject of research and debate; the optimal surveillance methods and frequency are 
still unclear. In the case of VHL, it is widely held that life expectancy of VHL patients has 
significantly increased since the introduction of guidelines for periodic surveillance. Given 
the very diverse surveillance methods and outcomes involved, we investigated issues around 
regular surveillance for LFS and VHL separately.  
 
LFS: Advice & adherence  
In Chapter 3, we described the surveillance methods, if any, offered to individuals diagnosed 
with or at high risk of LFS, the extent to which the advice given was followed, and the 
perceived psychological burdens and benefits of regular surveillance. The results indicated 
that, although the clinical value of regular surveillance for LFS is still unclear, the vast majority 
of individuals diagnosed with or at high risk of LFS received advice to undergo regular 
surveillance, and reported being fully adherent to the advice given. The advice given to  
those diagnosed with or at high risk of LFS was more extensive and diverse than can be 
found in the Dutch guidelines32, which include annual breast surveillance from the age of 20-
25 years of age and an optional medical consultation. It is encouraging that all eligible high 
risk women aged 25 years or older were advised to undergo regular breast cancer 
surveillance. Also, it is noteworthy that, despite the controversy about possible increased 
radiation sensitivity associated with p53 mutations33-35, approximately two-thirds of these 
women were advised to undergo an annual mammography, rather than (solely) a breast MRI. 
We also found that the large majority of these high risk individuals received tailored 
screening advice, based on their personal family history. In the updated diagnostic and 
screening guidelines that have been recently published, surveillance based on the family 
history is included as optional36.  
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The newly updated LFS surveillance guidelines are outlined below36: 
 

‐ Annual surveillance is optional. Information about early signs of cancer should be 
given.  

‐ Annual breast cancer screening from the age of 20-25 years of age. Because 
mammography might have adverse radiation effects, despite being low dose, 
screening with MRI may be a good alternative. However, in the Netherlands, there is 
no consensus on the use of mammography.  

‐ Individual surveillance based on the individuals’ family history can be considered.  

‐ Avoid CT-scans if possible, due to the relatively high radiation dose.  

‐ Avoid radiotherapy whenever possible. 
 

These guidelines are fairly comparable to those published by the National Comprehensive 
Cancer Network37. Several groups have also started using full-body MRI’s in high risk children, 
as well as adults.  
 
VHL: advice and adherence 
It is widely held that early detection and treatment of VHL manifestations reduce morbidity 
(e.g. vision loss) and mortality. Due to the beneficial effect of periodic surveillance, it is 
important that individuals diagnosed with or at high risk of VHL receive an advice to undergo 
periodic surveillance that is consistent with the national surveillance guidelines38. In Chapter 
5, the advice given about and adherence to periodic surveillance for VHL, and the extent to 
which that advice is consistent with existing the national surveillance guidelines38. All 
individuals clinically and/or molecular genetically diagnosed with, and the majority of those 
at 50% risk of, VHL indicated having received advice for regular surveillance and reported 
being fully adherent to the advice given. However, for the majority of respondents, the 
advice given was not entirely consistent with the Dutch guidelines. Additionally, radiological 
surveillance data from the medical files indicated that a substantial percentage of individuals 
were not screened according to the national guidelines. Screening delay (too few 
examinations or too long an interval between screenings) was found for between one-quarter 
and one-third of cases for central nervous system lesions, and for nearly 50% of cases for 
visceral lesions. Advice given that deviated from the national guidelines (based on 
respondents’ self-report) and the location (hospital) at which individuals undergo 
surveillance and treatment explained this screening delay (objective non-compliance based 
on medical record data) better than did characteristics of the patients (e.g., age, sex, disease 
status, worries, distress, etc.). The observed variability in screening delay as a function of 
treating hospital may reflect inter-hospital differences in budget for preventive surveillance 
(i.e., absence of insurance coverage for preventive surveillance of at-risk individuals), and 
logistics (e.g., inability to schedule various surveillance examinations (of the various 
disciplines) on the same day; difficulty in scheduling examinations at least three months in 
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advance). There are also differences between clinicians in the way that the guidelines are 
interpreted. For example, some advise MRI for possible CNS lesions only if the patient is 
symptomatic/has complaints while others recommend MRI’s routinely.   
 
Perceived barriers and benefits of regular surveillance 
Individuals diagnosed with or at high risk of LFS and VHL who received advice to undergo 
regular surveillance and adhered to that advice reported greater benefits from regular 
surveillance compared to those who were not adherent. The main perceived benefit of 
surveillance was the possibility of early detection of a tumor. Furthermore, surveillance 
provided LFS and VHL family members with a sense of security and control. Only limited 
barriers to undergoing regular surveillance were reported.  
 
Reproductive decision making 
The final aim of our study was to gain insight into the attitudes of high risk individuals and 
their partners toward pre-implantation genetic diagnosis (PGD). Family planning is one of the 
motives to undergo genetic testing for a hereditary cancer predisposition39. Family members 
are confronted with the real possibility that they will transmit the cancer predisposition to 
their offspring. This can play an important role in reproductive decision making. In Chapter 
7, we investigated attitudes towards the use of pre-implantation genetic diagnosis. Although 
PGD has been performed for all major hereditary cancer syndromes40, its use remains socially, 
ethically and politically controversial41-45. In 2008, the controversy about the use of PGD for 
hereditary cancer almost led to a cabinet crisis in the Netherlands46. We found that 
approximately one-third of the family members expressed a positive attitude towards the use 
of PGD. Those with a current desire to have children were significantly more likely to have 
such a positive attitude. Approximately half of the family members and partners 
contemplating a future pregnancy would, based on their current knowledge, consider the 
use of PGD. Among those who expressed an opinion, the avoidance of a possible pregnancy 
termination was considered to be the most important advantage. In a study among carriers 
of Cystic Fybrosis, X-linked disorders and chromosomal disorders who underwent PGD, this 
was found to be the primary factor motivating use of PGD47.  
 
METHODOLOGICAL CONSIDERATIONS 
 
The studies reported in this thesis had a number of limitations that should be noted. First, 
although we attempted to capture the entire LFS and VHL population in the Netherlands and 
we achieved a high response rate, the number of LFS and VHL families and family members 
was relatively small. It is conceivable that the actual number of p53 and VHL-mutation 
positive families and individuals is higher. We do not know how many families and family 
members who fulfil criteria for genetic testing for LFS or VHL may have never sought or been 
offered such counselling, or have refused it. Larger, international studies are needed to 
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confirm our results. Second, the cross-sectional nature of our research precludes drawing 
conclusions about causality; we could only document (statistical) associations. Third, given 
that preimplantation genetic diagnosis for hereditary cancer was not available in the 
Netherlands prior to 2009, it is unclear how many of our respondents were aware of the 
possibility of PGD prior to completing the questionnaire; the questionnaire itself provided 
only a brief introduction to PGD. An earlier Dutch study of individuals with other hereditary 
conditions for which the use of PGD was available, reported that approximately half of the 
respondents were unfamiliar with PGD48. It is not unreasonable to assume that a similar 
percentage of individuals from families with hereditary cancer predispositions are unfamiliar 
with PGD. Thus, the attitudes expressed by our respondents with regard to PGD may, at least 
in part, have been based on a very superficial knowledge of the procedure.  
 
CLINICAL IMPLICATIONS  
 
Genetic testing for LFS 
In the case of hereditary cancer, individuals might ask themselves: “Do I want to know my risk 
or do I prefer not to know?”. In the case of hereditary cancer syndromes with limited 
preventive and treatment options, in this case LFS, clinicians might ask themselves: “Is it wise 
and advisable that they know; can they handle knowing?” It is reassuring to see that 
undergoing (or not undergoing) a genetic test and the test result itself does not appear to be 
associated with heightened levels of distress. Therefore, if clinical geneticists continue 
counselling individuals as they have been doing in the past, they do not need to be overly 
concerned about potential negative psychosocial consequences of undergoing pre-
symptomatic testing for LFS. 
 
Psychological well-being  
Our results indicate that a substantial minority of individuals (between approximately one-
quarter and one-third) exhibit clinically relevant levels of distress that may warrant additional 
professional psychosocial support. How can we identify these individuals with elevated levels 
of distress? We suggest, as has been previously proposed, that distress be considered as the 
“sixth vital sign” to be checked routinely, along with pulse, respiration, blood pressure, 
temperature and pain49. As there is evidence that physicians are not always able to recognize 
patients’ distress50, we would recommend the use of a simple screening tool/problem 
checklist. The use of such a screening tool can aid health care providers in identifying in a 
systematic manner those individuals in need of help. If deemed appropriate, medical 
specialists can refer patients to a psychosocial professional (e.g. psychologist, social worker) 
or to a patient support group, such as the VHL and LFS family alliance.  A screening tool for 
use in cancer genetics is currently being developed in the NKI-AVL (Bleiker et al., Dutch 
Cancer Society, project grant NKI 2008-4016).  
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An important finding was that clinically relevant levels of distress were associated 
significantly with a perceived lack of social support. This suggests the value of including 
questions about the counselee’s social support network as part of the psychosocial screening 
instrument. Those with inadequate social support might particularly benefit from peer 
support groups. By increasing the amount of support provided or available, individuals may 
be more capable of coping with their condition.    
 
Regular surveillance 
The principal reason for undergoing regular surveillance is to detect disease manifestations 
at an early stage, and thus potentially to improve survival. However, a secondary reason for 
undergoing regular surveillance, is to maintain or even enhance quality of life 31. Our results 
indicate that LFS family members, despite limited medical gains of screening, have 
confidence in the ability of screening to detect cancer in an early stage; this provides them 
with a sense of control and security. Offering regular surveillance to high risk LFS family 
members may thus contribute to their psychological well-being. With regard to periodic 
surveillance for VHL, our results suggest that efforts should be made to ensure that advice 
given is consistent with existing guidelines, and to minimize delay in undergoing screening.   
Based on the results of our study, we would make the following, additional suggestions and 
recommendations:  
 
Expert centres  
Due to the low incidence and complexity of LFS and VHL, it may be advisable to concentrate 
the surveillance and treatment of patients and those at high risk in a limited number of 
specialized academic centers in the Netherlands. In the report ‘Quality of oncology care in the 
Netherlands’ of the Signaling Committee Cancer of the Dutch Cancer Society, it is stated that 
treatment in hospitals with large enough volumes of certain patient populations decreases 
morbidity and mortality51; thus underscoring the adage ‘practice makes perfect’. It can be 
expected that the same holds for complex rare hereditary cancer syndromes such as LFS and 
VHL. If feasible, these expert centers should introduce ‘one stop outpatient clinics’ for 
periodic surveillance52, which offer all the necessary surveillance examinations conveniently 
on one single day.   
 
National registry 
We recommend that a national registry for LFS and VHL be established. The registry should 
collect information on sociodemographics, family history, genetics, disease manifestations 
and treatment, and periodic surveillance advice and attendance. Together with registries 
from other countries, this could offer unique opportunities to examine tumor sites and ages 
of onset, possible geno-phenotype correlations, the effectiveness of surveillance and 
treatment, the optimal screening interval, as well as the psychological implications of 
screening and treatment. Currently, a national registry for VHL is being developed, in 
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collaboration with the National VHL Working Group, by the Foundation for the Detection of 
Hereditary Tumours, in Leiden, the Netherlands.  
 
Case manager 
Serious consideration should be given to employing case managers whose task is to serve as 
the primary contact person for LFS and VHL patients and relatives with the hospital. They 
could serve as the key link between the various disciplines involved in the care of patients,  
assess the ongoing needs of patients, and supervise the logistics (e.g., planning of periodic 
surveillance). Nurse practitioners could be trained to take on this role.  
 
Partners 
Our results indicate that distress experienced by partners is significantly related to that 
experienced by the high risk spouse.  Partners are said to be the main suppliers of social 
support for patients and those at high risk, and social support is known to be a buffer for 
distress. Therefore, if partners are distressed, they may be incapable of providing sufficient 
support to their high risk spouse, and vice versa. Hence, it is important not only to address 
the psychological needs of those diagnosed with, or at high risk of LFS or VHL, but also those 
of their partners. However, as has been suggested in the case of Huntington disease, because 
the focus of (mental) health care and the social network is on the affected individual, distress 
experienced by partners may remain undetected and untreated53. Most hospitals do not 
provide services that directly address partners’ psychosocial problems. We would 
recommend that not only patients, but also their partners undergo regular screening for 
psychological distress. If this is not possible, then one might use the patients’ distress level as 
an indicator of potential need on the part of the partner. Additionally, written information 
could be developed about the types of problems experienced by both patients and partners, 
and the referral options that are available. Such information could be provided during 
genetic counselling and/or at the time of clinical diagnosis. Finally, psychosocial care 
programs should be expanded to explicitly include partner-focused support.  
 
Family planning 
Finally, our result underscore the need for clinical geneticists and counsellors to careful 
consider informing individuals undergoing genetic testing for serious hereditary cancer 
syndromes about the available reproductive options, including PGD. Informing counselees 
should be done via written educational materials, but preferably should be combined, where 
appropriate, with counselling by a clinical geneticist. For example, information leaflets about 
the possible reproductive options could be provided at the time of clinical diagnosis or 
genetic testing to individuals with a current or future desire to have children. Advantages as 
well as disadvantages could be outlined, and counselees could be actively encouraged to 
contact their genetic counsellor for more detailed information, if desired. We believe that 
increased awareness of reproductive options, including PGD, might reduce the number of 
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‘silent sufferers’; those who chose not to have children because of fear of transmitting the 
predisposition to their offspring.  
 
DIRECTIONS FOR FUTURE RESEARCH 
 
This nationwide, cross-sectional study on the psychosocial impact of LFS and VHL has yielded 
valuable insight into the experience of (not) undergoing genetic testing, being diagnosed 
with or  being at high risk of LFS or VHL, and being a partner of a such an individual. Yet, 
there is still much work to be done in this area.  
 
Given that we are the first to investigate the psychological impact of these two syndromes on 
the lives of patients, partners and relatives, additional studies are needed to confirm our 
results. Due to the low incidence of these syndromes, the number of individuals available for 
study is relatively low, particularly in a country as small as the Netherlands. This suggests the 
need for multi-centre, international studies. Future studies should preferably use prospective 
designs, with long term follow-up.  
 
Little is known about the optimum methods and frequency of surveillance for LFS and VHL. 
Current guidelines are based on the clinical experience of physicians with a profound interest 
in LFS and VHL. However, scientific evidence to support these guidelines is far from 
complete. Therefore, long-term prospective studies are needed to generate additional 
empirical evidence for surveillance guidelines. Such evidence (and the resulting guidelines) 
should not only address clinical outcomes, but also psychological issues related to periodic 
surveillance. (Inter)national registries are needed to collate this information and to translate 
findings into clinical practice.  
  
Little is known about the impact of childhood genetic testing and undergoing regular 
surveillance at a young age, on the psychosexual development of children and the 
psychological well-being of parents. Additionally, insight is needed into the effects of family 
communication with children about being at high risk of LFS or VHL. 
  
Future studies should also focus on issues surrounding family planning. Since pre-
implantation genetic diagnoses (PGD) has been recently made available for individuals from 
LFS and VHL families in the Netherlands, the motives for undergoing PGD, the actual uptake 
of PGD, and the psychological impact of this technique, needs to be closely monitored.  
 
MAIN CONCLUSIONS AND RECOMMENDATIONS 

‐ LFS and VHL family members, in general, are well functioning psychologically.  

‐ However, a substantial minority (~ one-quarter to one-third) report clinically 
relevant levels of distress that may warrant professional psychosocial support.  
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‐ Undergoing (or not undergoing) a genetic test and the test result itself do not 
appear to be associated with heightened levels of distress 

‐ Factors that need to be attended during genetic counselling or at the time of 
regular surveillance include a perceived lack of social support (LFS & VHL) and being 
affected with and/or having lost a close relative at a relatively young age (especially 
during adolescence) (VHL).  

‐ Distress should be considered as the six vital sign to be checked routinely along 
with pulse, respiration, blood pressure, temperature and pain49.  

‐ We recommend the use of a simple screening tool/problem checklist. A screening 
tool for use in cancer genetics, as described above, is currently being developed in 
the NKI-AVL (Bleiker et al., Dutch Cancer Society, project grant NKI 2008-4016).  

‐ The counselees social support network should be incorporated in this screening 
tool 

‐ If deemed appropriate, medical specialists should refer to psychosocial specialists 
(e.g. psychologist, social worker) or to a patient support group like the VHL and LFS 
family alliance.   

‐ Professional psychosocial support should be routinely offered to LFS and VHL family 
members, as well as to their partners, especially at the time of diagnosis, and pre- 
and postoperatively.  

‐ Individuals diagnosed with or at high risk of, LFS and VHL need to receive an advice 
to undergo periodic surveillance conform the Dutch surveillance guidelines.  

‐ Efforts should be made to limit screening delays in VHL patients and those at high 
risk in order to limit the risk of interval tumors.  

‐ Expert centres, a national registry and LFS and VHL case managers should be 
established in the Netherlands.   

‐ If feasible, “one-stop outpatient clinics” to undergo regular surveillance would be 
preferred in order to limit the burden of periodic surveillance.  

‐ Clinical geneticists and counsellors should carefully  inform individuals undergoing 
genetic counselling about the available reproductive options, including pre-
implantation genetic diagnosis (PGD).  

‐ Informing counselees about reproductive options should be done via written 
education materials, but preferably should be combined, where appropriate, with 
counselling by a clinical geneticist.  

‐ We recommend monitoring the effect of undergoing PGD on individuals’ 
psychological health and well-being.  
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