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The Use of Routine CT Surveillance in the Follow-up Care of Early Stage Lung Cancer Survivors 

 
Feiran Lou, MD.; James Huang, MD. MS.; Valerie Rusch, MD.; Peter B. Bach, MD 
 
Background: After definitive treatment for early stage lung cancer, patients remain at risk for recurrence 
and metachronous cancers.  Currently there is no consensus on the optimal strategy for surveillance 
after curative resection of non-small cell lung cancer (NSCLC).  Although recent trials have validated the 
use of computed tomography (CT) scans for screening high-risk individuals for lung cancer, the role of 
routine CT imaging postoperatively for surveillance in lung cancer survivors has not been well defined.   
 
Methods:  We reviewed the outcomes of consecutive patients with early stage (pathological stage I or II) 
NSCLC resected at a single institution between 2004 and 2009.  Patients who had undergone 
neoadjuvant therapy were excluded.  All patients underwent surveillance with routine chest/upper 
abdomen CT scans.  Data on recurrence and second lung primary cancers, diagnostic modalities, 
treatment and outcomes were abstracted from the medical record.  Recurrence and new primary 
cancers were distinguished using the Martini-Melamed criteria.   
 
Results:  During the study period, 1290 consecutive patients with early stage NSCLC underwent 
resection, and recurrences developed in 237 (18.2%) patients while second primary lung cancers were 
diagnosed in 80 (6.2%).  The median follow-up time for surviving patients was 35 months.  Of the 237 
recurrences, 179 (75%) involved distant metastases, while 58 (25%) had locoregional recurrence only.  
The majority of new primary cancers (75, 94%) were identified through scheduled routine CT scanning, 
however, 37% of recurrences (n=86) were diagnosed outside of routine follow-up, most often due to 
interval development of symptoms.  During the first 48 months after surgery, the risk of recurrence 
ranged from 6-9% per person-year, but dropped to 1% thereafter. Conversely, metachronous lung 
cancer occurred at a rate ranging from 0.5-5% per person-year following surgery, and this did not 
decrease over time.  The vast majority of second primaries (75, 94%) were detected at early stage 
(stages I and II), and more than half (57%) underwent surgical resection.  87% (40) underwent sublobar 
resections.  By univariate analysis, overall survival was significantly longer in those patients with 
recurrence detected by routine CT vs. those with recurrence detected by symptoms (p=0.006).   
 
Conclusions:  Among early stage lung cancer survivors, nearly one in four may experience a recurrence 
or develop a new cancer.  Routine surveillance CT scans in early stage NSCLC survivors detects most 
early stage second primary lung cancers but may be less sensitive for recurrences.  The risk for 
recurrence among early stage NSCLC survivors remains elevated for the first 4 years after resection and 
shortening the interval between scans during this period may increase the sensitivity of surveillance CT.  
The improved survival among patients with asymptomatic, CT-detected recurrences requires 
prospective validation.  
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Introduction 
Many survivors wish to return to work after taking disability leave for cancer, or, to continue working throughout their 
treatment.  Returning to work is a step that can signify recovery and can provide a sense of regaining control.  Work is 
also an important source of income, social support, and personal satisfaction.  Although some cancer survivors may 
experience emotional and physical challenges after treatment, a number of studies have shown that these individuals 
can remain in the workforce. Return to work rates vary depending on demographic & socioeconomic factors; job-type; 
cancer site, stage, and prognosis; and, disease-related factors such as fatigue, pain and difficulty with concentration. 
Workplace accommodations, including flexible work hours, have been shown to be a pivotal factor in the successful 
return to work and continued employment of cancer survivors. To return to and sustain work, some cancer survivors 
need support from their employer.  With the goal of improving survivorship care for our own employees, we set out to 
determine the work-related issues of employees who took disability leave for cancer, and, to assess interest in 
workplace programs to assist MSKCC cancer survivors.   
 
Methods 
A survey was mailed to 110 individuals who had entered the case-management system of MSKCC between December 
15, 2005 and March 15, 2010 with the diagnosis of cancer.  An invitation to participate was requested by a cover letter.  
All responses were voluntary and anonymous. The research was approved by the IRB. 
 
Results 
Among the 61 responders (response rate of 56%), the most common return to work challenges included fatigue (46%), 
physical difficulties (29%), emotional strain (22%), and pain (20%).  Less frequent challenges were difficulties 
concentrating/problems with memory (13%), attending to personal needs (11%) and social support (9%).  The majority 
of cancer survivors (59%) indicated that a work accommodation would have made return to work easier. Thirty nine 
percent reported no challenges on returning to work after disability leave due to cancer. 
Participants were highly motivated to continue their employment after treatment for cancer, with common motivations 
being liking work at MSKCC (76%), wishing to return to life as usual (61%), making a contribution (61%), helpfulness of 
MSKCC during illness (56%), and needing the benefits and money (52%, 44%).  Seventy percent of participants said they 
would have liked referral to one or more wellness program.  Cancer survivors identified interest in particular workplace 
supports addressing their unique situation. 
 
Identified opportunities include: (1) Information dissemination/education that can assist employees with common 
cancer symptoms and difficulties with functioning; (2) tailored psychosocial support (i.e. support groups specifically for 
MSKCC staff who are cancer survivors); (3) enhanced access to relevant wellness services (i.e. nutrition, smoking 
cessation, fitness); (4) optimization of organizational resources (i.e. employee health, human resources) to assist in 
coordinating medical leave and return to work after cancer treatment.   
 
Conclusions 
There is organizational commitment to care for our own employees who have been diagnosed with cancer.  Having 
identified needs, preferences, and opportunities for improvement from our own cancer survivors, MSKCC is starting an 
“Employee Cancer Survivorship” program which will be available to all interested staff.   

 

 



Chest and Upper Body Morbidity Following Postmastectomy Breast Reconstruction 
 
Colleen McCarthy, MD, MS, Babak Mehrara, MD, Tua Long BA, Nina Kropf, MD, Ann Klassen, 
PhD, Amie Scott, BSc, Alison Price, BSc, Joe Disa, MD, Peter Cordeiro, MD, Andrea Pusic, MD, 
MHS 
 
Aims: The surgical removal of a breast (mastectomy) for the treatment of breast cancer may 
have long-term implications for both a breast cancer survivor’s physical and mental well-being.  
While the development of breast numbness and phantom breast sensations following 
mastectomy is well-known, relatively little is known about physical morbidity following 
postmastectomy breast reconstruction such as pain and loss of mobility.  The primary objective 
of this study is thus to evaluate the level of physical morbidity experienced following 
mastectomy alone, postmastectomy tissue expander/implant reconstruction, and autogenous 
tissue reconstruction.    
 
Methods: A cross-sectional survey was administered to a sample of women who had undergone 
mastectomy with or without reconstruction at least one year but no more than 5 years ago.  
Chest and upper body morbidity was evaluated using the BREAST-Q, a patient-reported 
outcome measure specifically designed to measure quality of life among breast surgery patients.  
An ANCOVA comparing physical well-being across three types of breast surgery was performed. 
Covariates of morbidity were included to control for baseline differences in subgroup 
populations. 
 
Results: A total of 452 women were sent a questionnaire booklet and completed questionnaires 
were received from 308 women (68.1% response rate).  There was an overall difference in 
physical morbidity attributable to surgical treatment (p=0.004).  Patients who underwent 
autogenous tissue reconstruction had the highest (best) mean physical well-being. There was no 
statistically discernable difference between the groups of women who had implant-based 
reconstruction compared with those who had mastectomy without reconstruction (p = 0.552). 
 
Conclusions: It appears, based on these findings, that women who undergo immediate breast 
reconstruction with autogenous tissue experience significantly less chest and upper body 
morbidity compared to those who undergo either mastectomy alone or mastectomy with 
implant-based reconstruction.  Importantly, it appears that there is no clinically meaningful 
difference in long-term physical well-being following mastectomy alone and tissue-
expander/implant reconstruction.  This information can be used to facilitate clinical-decision 
making, validate individual experiences for breast cancer survivors and inform future innovation 
to decrease the long-term physical morbidity associated with breast cancer surgery. 
 



Abstract: Quality of Life After Gastrectomy for Adenocarcinoma: A Prospective Cohort Study 
Paul Karanicolas MD, Dennis Graham DNSc RN NP, Daniel G. Coit MD 
 
Background: 
Gastrectomy remains a major operation with potential for significant deterioration in patients’ 
health-related quality of life (QOL).  This study assessed differences in QOL among patients 
following distal (DG), proximal (PG) or total (TG) gastrectomy. 
 
Methods: 
We prospectively enrolled patients at our institution undergoing gastrectomy between 2002 
and 2007.   Participants completed the EORTC cancer (QLQ-C30) and gastric (QLQ-STO22) 
questionnaires preoperatively and at five postoperative intervals up to 18 months.  We 
compared changes from baseline in patients based on extent of resection (proximal, distal, or 
total) using generalized linear models, adjusting for age, stage of disease, and (neo)adjuvant 
therapy.  We converted QOL raw scores to reflect the proportion of patients with clinically 
significant deterioration based on the minimal important difference (MID). 
 
Results: 
We included 134 patients: 82 DG, 16 PG, and 36 TG.  In the immediate postoperative period, 
55% of patients suffered significant impairment in their global QOL.  This improved in most 
patients by six months, although 30% continued to have substantially worse QOL than 
preoperative.  Patients who underwent PG suffered from significantly more reflux (70% vs 35% 
(DG), 40% (TG)), nausea/vomiting (60% vs 25%, 30%), and global QOL impairment (60% vs 30%, 
30%) than DG or TG patients, whose QOL scores were similar.  These differences persisted up to 
18 months postoperatively. 
 
Conclusions: 
Surgeons should discus expectations of QOL impairment with their patients prior to 
gastrectomy and reassure them that most symptoms resolve by six months following operation.  
Patients who undergo PG suffer from worse QOL impairment than patients who undergo DG or 
TG; this procedure should be avoided in most settings. 



Subjective Hearing Loss (SHL) after Chemoradiation for Nasopharyngeal and Oropharyngeal 
cancer Patients 

Shyam Rao, Andrew Jackson, Lian Ming, Jeremy Setton, Bradley T. Fong, Suzanne L. Wolden, 
Matthew G. Fury, Eric J. Sherman, David G. Pfister, Nancy Y.  Lee 

Purpose:  SHL can be a significant complication after chemoradiation for head and neck cancer. 
Previous reports have noted a positive correlation between hearing loss and radiation dose 
delivered to the inner ear. We sought to analyze the effects of chemotherapy and radiotherapy 
on SHL in both nasopharyngeal (NPC) and oropharyngeal cancer (OPC) patients. 

Methods: We identified 486 OPC and NPC patients treated with IMRT and chemotherapy at this 
institution between 1/04 and 4/09.  After excluding patients with < 12 months follow-up, and 
those with unrestorable treatment plans, 389 patients remained eligible for analysis. The 
median prescription dose was 70 Gy for definitive and 66 Gy for post-operative cases.  
Chemotherapy was given in 92%, the majority of which was cisplatin at 100mg/m2 q3weekly. 
The inner ear was contoured on axial CT treatment planning images and the mean dose was 
recorded. Subjective measurements of clinical hearing loss events 1 year after the end of 
treatment were based on the CTCAE v4.0. Logistic regression was used to assess uni- and multi-
variate correlation of ≥ grade 2 subjective hearing loss with: total cycles of cisplatin, left and 
right cochlea mean dose separately, their average, and their product; age and sex. 

Results: Median follow-up was 34 months (range, 12-67). On univariate analysis, ≥ grade 2 SHL 
was significantly associated with left mean inner ear dose (p=0.0009), and right mean inner ear 
dose (p=0.001). Left inner ear dose was linearly correlated with right inner ear dose (p=0.0007). 
A univariate model based on the average of left and right mean inner ear doses (avdLR) 
predicted a 50% complication rate at 66.4 Gy. Above this dose the complication rate increased 
2.7% for each 1 Gy increase in dose. Total cycles of cisplatin chemotherapy (TCC) was 
significantly predictive of SHL (p=0.01).  Administration of neoadjuvant cisplatin chemotherapy 
also had significant correlation with SHL (p=0.04).   Age and sex did not correlate with hearing 
loss. avdLR (p=0.002) and TCC (p = 0.04) were significant In multivariate analysis. The avdLR that 
predicted a 10% rate of ≥ grade 2 SHL shifted from 55.5 Gy at TCC=0 to 44 Gy at TCC=3 to 37 Gy 
at TCC=5. 

Conclusion:  The results of our study have shown that ≥ grade 2 SHL is significantly related to 
the mean inner ear dose as well as the use of chemotherapy for a large group of oropharyngeal 
and nasopharyngeal cancer patients.  Constraints to the average of the doses to the inner ears 
of 55.5, 44, and 37 Gy are recommended to ensure < 10% SHL in patient receiving 0, 3 and 5 
cycles of cisplatin chemotherapy respectively.  
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Introduction: Childhood ALL survivors have increased risk of cardiac disease. Small density 

lipoproteins (sdLDL) are atherogenic and have not been studied in this population. 

Aims: 1) Determine prevalence of sdLDL phenotype in ALL survivors, and identify associated 

treatment factors. 2) Assess relationship between different measures of body fat and sdLDL. 

Methods: We conducted a cross-sectional analysis of 110 ALL survivors (median age, 23.5 

years). Lipid sub-fractions were measured with Vertical Auto Profile-II (Atherotech, 

Birmingham, AL). Patients with >50% of LDL-c in sdLDL fractions (LDL3+4) were classified as 

having atherogenic pattern. Visceral and subcutaneous adipose tissue (VAT, SAT) volumes were 

measured by abdominal CT. Analyses were adjusted for age, gender, smoking and hypertension. 

Fischer’s exact test and multivariate linear regression were used for statistical analyses. 

Results: While the mean LDL-c was 108.7±26.8 mg/dl, 36.4% (40/110) ALL survivors had the 

atherogenic pattern. Atherogenic pattern was more common in males (26/47) than females 

(14/63; 55.3% vs 22.2%; P=0.01). Among the 32.7% (36/110) survivors who had a normal body 

mass index (BMI: 18.5 to 24.9 kg/m2), 11.1% (4/36) had an atherogenic pattern. In contrast, 

among the 67.3% (74/110) survivors with BMI ≥25 kg/m2, 48.7% (36/74) had an atherogenic 

pattern (P=<0.001). In the overweight/obese group, a visceral pattern of obesity (VAT/SAT 

ratio≥0.4) was associated with the atherogenic phenotype (13/16, 81.3%) as compared to those 

without visceral pattern of obesity (21/53, 39.6%; P=0.02). In a linear model including all 

survivors, VAT was strongly associated with LDL3+4 (sdLDL), β=0.1; 95% CI 0.04-0.1; 

p<0.001. Controlling for BMI, waist circumference or SAT did not yield any additional 

information about the variation in LDL3+4 with increasing VAT. 



Conclusion: We report a high prevalence of atherogenic phenotype in ALL survivors, 

particularly males. Prevalence of atherogenic pattern in young adults in the general population is 

7.5% in females and 22.9% in males (Watson TD, Arterioscler Thromb, 1994). Further studies 

are warranted to elucidate underlying mechanisms associated with the development of sdLDL 

phenotype in this population. 

 

 

 

 



Acupuncture for chemotherapy-induced fatigue: A randomized controlled trial. 
G. E. Deng, Y. Chan, K. S. Yeung, A. J. Vickers, B. R. Cassileth; Memorial Sloan-Kettering 
Cancer Center, New York, NY 
 
Abstract Text: 
Background: Many cancer patients continue to experience chronic fatigue after the 
completion of chemotherapy even when no medical etiology can be identified. Currently 
there is no reliable treatment for chemotherapy induced chronic fatigue. In a previous single 
armed study, acupuncture appeared to reduce fatigue in this population of patients. The 
primary objective of this trial is to determine whether acupuncture reduces chronic fatigue 
after chemotherapy more effectively than placebo. Methods: A randomized sham-controlled 
trial comparing true acupuncture with sham acupuncture. Treatment regimen is once weekly 
for six weeks. Brief Fatigue Inventory (BFI), Hospital Anxiety and Depression Scale and 
Functional Assessment of Cancer Treatment Scale were evaluated before, during and after 
the treatment period. Results: A total of 97 patients received either true or sham 
acupuncture treatment. Seventy four patients (40 in the sham group and 34 in the 
acupuncture group) were evaluable for the primary endpoint. In both groups, BFI scores fell 
by about 1 point between baseline and follow-up, with no statistically significant differences 
between groups. The upper bound of the 95% confidence interval for acupuncture effect is 
0.7 points. As such, we can rule out acupuncture having an effect much above placebo for 
the treatment of chronic post-chemotherapy fatigue. Conclusions: Acupuncture treatment 
regimen used in this trial does not reduce post-chemotherapy chronic fatigue more than 
sham acupuncture. 
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Introduction. Prior studies, conducted mainly among breast cancer survivors, suggest that physical activity 
(PA) may improve post-treatment physical functioning and quality of life. However, among lung cancer 
survivors who commonly experience post-treatment shortness of breath and fatigue, there may be challenges 
in implementing PA interventions tailored to their needs. We examined program acceptance and post-
intervention satisfaction as indicators of the feasibility and promise of developing physical rehabilitation 
services for lung cancer survivors.  
 
Methods. Sedentary individuals treated for NSCLC from 1 to 10 years prior to study enrollment, currently free 
of active malignant disease and without prohibitive medical comorbidities, were recruited and randomly 
assigned to either a 12-week PA intervention focusing on home-based walking, upper-body strengthening and 
breathing exercises or a 12-week, wait-list control condition. For this preliminary report, we examine 
acceptance rate, reasons for refusal, and post-intervention satisfaction ratings ranging from 1 (“not at all met 
expectations”) to 5 (“met expectation completely”).  Other satisfaction ratings ranged from “not at all” to 
“completely”. 
 
Results.  Forty four participants (33.3% of eligible LC survivors) enrolled.  Enrollees had a mean age of 69.8 
(±8.3) years, were 69.8% female, and 54.2% had at least some college or higher education. All patients had 
undergone LC resection. The mean time since diagnosis was 50.9 months.  At baseline, the participants 
reported an average of 37.5 minutes of at least moderate PA per week.  Those declining participation 
(refusers; n=56) were older than acceptors. Most common reasons given for refusal were low motivation to 
exercise, being too far to travel to the cancer center, and comorbid health concerns. Among those who 
received the PA intervention (n=24), program satisfaction was reported as high. On average, participants 
reported that expectations were very much met regarding learning the benefits of exercise (M =4.1), 
increasing motivation to start a new exercise program (M= 4.1), and getting support and encouragement to 
maintain exercise (M= 4.4).  Expectations about learning how to cope with pain and other physical symptoms 
were somewhat less met. Participants also reported being “very satisfied” with study assistance on pedometer 
use and breathing techniques, guidance on how to monitor symptoms and stay safe while exercising, and the 
telephone support received.   
 
Conclusions. Acceptance of a home-based PA intervention is comparable to that observed among other adult 
cancer survivors (~30-40% typical acceptance rate).  Program satisfaction was high.  Addressing the practical 
barriers in reaching a larger cohort of LC survivors, many of whom may be reluctant to begin a physical 
exercise program, will be critical in designing randomized clinical trials of PA interventions for LC survivors. 
 



Rehabilitation of Cognitive Changes in Breast Cancer Survivors  

Elizabeth Ryan, PhD; Hali Wood, BS; Loretta Morris, MA; Susan Holland, MA; Desmond Sutton, BS; and 
Tim Ahles, PhD 

Neurocognitive Laboratory, Department of Psychiatry and Behavioral Sciences 
Memorial Sloan-Kettering Cancer Center 
 
Cognitive side-effects following chemotherapy (often referred to as “chemobrain”) have been found in 
20-30% of breast cancer survivors 12 months post-chemotherapy .  Among the cognitive side-effects are 
deficits in “working memory,” the ability to retain information for a very short period of time.  The 
purpose of this study was to investigate whether working memory deficits can be rehabilitated using a 
software program. Improvement in working memory has been demonstrated through a 5-week 
software training program and validated by improved performance on neuropsychological tests and 
fewer cognitive complaints following training in non-cancer populations. We present our preliminary 
data on the first participants (N=6) to have completed the 5 week training and have their first follow-up 
assessment.  Two versions of the software are utilized. In the standard version of the program, the 
difficulty adjusts throughout the training, increasing as the participant improves (or dropping down a 
level if the task is too difficult). In the active placebo group, the task level is static with the difficulty 
remaining fixed throughout the 5-week training period. Aside from the difficulty level of the training 
tasks, the two versions of the program are identical.  Patients complete video game-like training tasks 
for 30 minutes a day for 5 days a week.  Each training task involves temporary storage and manipulation 
of either sequential visual-spatial or verbal information, or both. Patients were recruited from the Breast 
Cancer Medicine Service Registry and screened using a telephone-based assessment of 
neuropsychological status for cognitive deficiency.  All participants demonstrated cognitive deficiency on 
screening.  To date, six participants completed a baseline neuropsychological assessment and an 
assessment of their functional status.  They participated in the 5 weeks of training and then had their 
first follow-up neuropsychological and functional assessment. The participants were evenly randomized 
between the two study groups. Descriptive statistics are presented due to the small N recruited thus far.  
As expected, participants randomized to the standard version of the program improved on the program 
exercises.  Neuropsychologically, on a task of auditory serial addition in which digits are in the presented 
at the rate of 2 seconds, participants who received the standard version of the program, improved their 
scores (mean=4 points) but those in the active placebo did not (mean=0 points).  On a measure of 
functional status, participants who received the standard version of the program improved and on 
average, needed help in 1 less area whereas those in the active placebo group did not report any 
functional improvement in daily living skills. Our ongoing study suggests that so far this is a feasible 
rehabilitation program for breast cancer survivors. Survivors were interested in participating and 
completed the training with very few complaints and no side-effects.   To date, our very preliminary data 
suggests that a software program targeted on rehabilitating working memory improves cognitive and 
functional ability in breast cancer survivors with cognitive deficits.   



Acceptance and Commitment Therapy for Erectile Dysfunction:  Adaptation of ACT for Adherence to 
an Erectile Rehabilitation Program 

 
Joslyn Kenowitz, BA, Stephanie Napolitano, MA, Tatiana Starr, MA 
Dr. John Mulhall, Investigator  
Dr. Christian Nelson, Principle Investigator  

 
 

The goal of this study is to investigate the feasibility and efficacy of a sexual health focused intervention 
entitled ACT-ED: Acceptance and Commitment Therapy for Erectile Dysfunction.  This study proposes 
and tests a novel psychological intervention that will be integrated with the Sexual Medicine 
Rehabilitation Program (SMRP) to help men accept the need for treatment of Erectile Dysfunction (ED), 
identify and overcome the barriers to ED treatments, and commit to an erectile rehabilitation program. 
This study targets one of the key survivorship issues in prostate cancer.   
 
This study is conducted in two phases.  In phase one, 35 men post radical prostatectomy who 
participated in the SMRP, took part in one of four focus groups to discuss their experience with erectile 
dysfunction and penile injections.  In addition, participants were asked to provide feedback about the 
proposed intervention which was used to refine the adaptation of Acceptance and Commitment 
Therapy for post radical prostatectomy ED.  The second phase, the randomized control trial, places men 
in one of two groups:  SMRP+I which in addition to the standard sexual medicine rehabilitation protocol, 
includes follow up phone calls from a Nurse Practitioner spaced over a four month period, or 
SMRP+ACT-ED.  This arm of the study includes the standard SMRP protocol plus four individual ACT-ED 
counseling sessions and booster phone calls.  Sessions focus on values, acceptance, exposure and 
commitment.  In addition, all men are asked to complete questionnaires at 4 and 8 months post 
injections.   
 
A qualitative analysis of the focus groups was conducted to assess key themes in the areas of the 
injection process, experiences with ED, feedback about the intervention, and experiences with orgasm.  
Although a final assessment of all 4 groups is currently underway, initial recurrent themes include the 
following: avoidance to starting injections; emotional barriers such as anxiety and fear; physical barriers 
including pain; communication with spouses; lack of spontaneity with sex; logistical issues involving 
where and when to inject; and battling with the relationship between surviving cancer and quality of life 
after treatment.    
 
Despite the medical advances in Prostate Cancer treatment as well as erectile dysfunction treatment, 
men’s anger, frustration, and embarrassment tend to result in an avoidance of ED treatment. 
If ACT-ED is found to be practical and increase prostate cancer survivors’ post-treatment sexual 
functioning and quality of life, it has high potential for distribution and clinical application. 



Title: Prevalence of Vitamin D Deficiency in Survivors of Childhood Cancer  

Abha Choudhary, MD¹, Joanne Chou, MA ², Glenn Heller, PhD², Charles Sklar, MD ³ ; Department of 
Pediatrics,  Weill Cornell/New York Presbyterian Hospital ¹,  Department of Epidemiology and Biostatistics, 
Memorial Sloan- Kettering Cancer Center ², Department of Pediatrics, Memorial Sloan Kettering- Cancer 
Center ³, New York, New York, USA. 

Introduction 

Data on 25-hydroxyvitamin D (25-OH D) status among survivors of childhood cancer are sparse and confined 
to small series, often limited to one diagnostic group. As cancer survivors are at increased risk for subsequent 
malignancies, cardiovascular disease and low bone mineral density, all of which may be affected by 25-OH D 
concentrations, it is essential to obtain additional data on 25-OH D levels in this population.   

Aims 

Determine the prevalence of and risk factors for 25-OH D deficiency in a large, diverse population of cancer 
survivors being followed in a survivor clinic at Memorial Sloan-Kettering Cancer Center. 

Methods 

Retrospective chart review of survivors seen for routine long-term follow-up (January 2008 to January 2011), 
who underwent screening blood studies including 25-OH D levels. Subjects were excluded if treatment data 
were unavailable, for those with a non-cancer diagnosis who had not undergone a stem cell transplant or if 
they were on calcitriol. Electronic medical records, paper charts and cancer database were used to obtain 
demographics and treatment related information for each subject. 25-OH D deficiency was defined as a level < 
20 ng/ml.  

Results 

484 subjects (234 males) were evaluable. Mean age at 25-OH D testing was 12.3 years (SD= 4.9), mean age 
at cancer diagnosis was 5.2 years (SD= 4.35), and mean interval from cancer diagnosis to 25-OH D testing 
was 7.02 years (SD= 4.26). Diagnoses included brain tumors (23.5%), neuroblastoma (21%), leukemia 
(16.1%), soft tissue sarcomas (9.1%) and bone tumors (6.0%).The mean 25-OH D level was 25.2 ng/ml; 29% 
of subjects were 25-OH D deficient. In univariate analysis, race, pubertal status, age at diagnosis and interval 
from diagnosis to 25-OH D testing were associated with 25-OH D deficiency (p <0.05 for all factors). Borderline 
associations were seen between 25-OH D deficiency and seasonality (p=0.135), exposure to TBI (p=0.182) 
and presence of an endocrinopathy (p=0.090). In the multivariate analysis, a model including race, pubertal 
status and seasonality provided a good fit for the data. Subjects who were non-Hispanic Black, Asian or 
Hispanic, who were Tanner stage 3-5 and were tested in winter were more likely to be 25-OH D deficient.  

Conclusions 

The prevalence of 25-OH D deficiency in these cancer survivors is high and similar to what has been described 
in the general population. Moreover, we were unable to identify any cancer specific variables that were 
associated with 25-OH D deficiency. Interventions to improve 25-OH D status in this vulnerable population are 
needed. 



Cognitive Changes Associated with Breast Cancer Treatment: a Longitudinal fMRI Study of Changes in Brain 
Function Associated with Chemotherapy Treatment  

Neurocognitive Research Lab, Memorial Sloan Kettering Cancer Center  

James C. Root, PhD, Loretta Morris, BA, Irene Orlow, PhD, Elizabeth Ryan, PhD, Tim Ahles, PhD  

Brigham and Womens’ Hospital  

Hong Pan, PhD, David Silbersweig, MD, Emily Stern, MD 

Introduction:  Cognitive side effects of cancer treatments are an increasing concern for cancer patients and survivors. 
The use of structural and functional MRI to study patients with documented cognitive changes post-chemotherapy is a 
critical step in understanding which brain areas are influenced by chemotherapy and identifying potential mechanisms 
by which chemotherapy can influence cognitive functioning.  In this prospective, longitudinal study, nine women treated 
with surgery and chemotherapy (CTx+) and four women treated with surgery alone (CTx-) were recruited pre- and post-
treatment for functional MRI and neuropsychological testing.   

Methods:  Patients scheduled for treatment with chemotherapy were given a battery of neuropsychological tests and 
underwent MRI evaluation prior to beginning chemotherapy and one month following completion of treatment. A group 
of breast cancer patients not scheduled for chemotherapy, matched for age and education to the chemotherapy-
exposed group, were also recruited and evaluated with the same neuropsychological test battery and MRI evaluations 
on a schedule that matches the inter-test interval of the patients. Since memory and attention are two cognitive 
domains that are often affected in the reports of chemotherapy treated survivors, two tasks of memory and sustained 
attention were administered during the fMRI scan session: the Visual Recognition task that assesses visual memory, and 
the N-back task that assesses sustained attention.  We predicted that the CTx+ group would demonstrate 
hyperactivation during the attention task in dorsolateral prefrontal cortex, an area previously identified in the 
performance of working memory and sustained attention tasks, and hypoactivation during visual recognition task in 
bilateral hippocampi, regions identified for their contribution to successful remembering, relative to CTx- controls.   

Results:  N-back task – as predicted, both groups demonstrated increased activation in dorsolateral prefrontal cortex 
during the N-back task, with increasing recruitment as task demands became more difficult.  The longitudinal contrast 
between CTx+ versus CTx- groups for the N-back task found relatively increased dorsolateral prefrontal cortex activity in 
the CTx+ group relative to CTx-, suggesting compensatory activation post-chemotherapy treatment.  Visual Recognition 
task – as predicted, both groups demonstrated increased activation in right hippocampus during the Visual Recognition 
task.  The longitudinal contrast between CTx+ versus CTx- groups for the visual recognition task found relatively 
decreased right hippocampal recruitment in the CTx+ group relative to CTx- post-chemotherapy treatment.       

Discussion:  Results of this study indicate that chemotherapy exposure has a negative impact on brain function.  Results 
of the functional MRI tasks examining attention and recognition memory are consistent with patient reports and 
previous literature examining performance on standalone neuropsychological testing.  Results of the N-back task 
suggest that chemotherapy treated patients require greater and more distributed prefrontal cortex involvement in the 
context of high attentional demands.  Results of the visual recognition task suggest that chemotherapy treated patients 
have diminished hippocampal recruitment in the presence of previously presented visual stimuli, potentially leading to 
decreased recognition.  While these results are preliminary and examine only a subset of the total anticipated number of 
subjects, they are in agreement with the relatively few studies that have been conducted recently, which suggest 
cognitive, structural, and functional changes following chemotherapy exposure.   



Normal Tissue Complication Probability Modeling of Trismus in Head and Neck 
Cancer Patients Following Intensity Modulated Radiation Therapy and 
Chemotherapy 
 
S. S. Rao, Z. H. Saleh, B.T. Fong, J. Setton, N. Caria, J. Romanyshyn, S.L. Wolden , 
M.J. Zelefsky,  J. O. Deasy, N. Y. Lee 
 
 
PURPOSE/OBJECTIVE: 
To develop a Normal Tissue Complication Probability (NTCP) model of radiation induced 
trismus in head neck cancer patients following intensity modulated radiation therapy 
(IMRT) and chemotherapy.   
 
MATERIAL/METHODS: 
Between 1/04 and 4/09, 798 patients were treated with IMRT for head and neck cancers 
of the oropharynx, nasopharynx, hypopharynx and larynx at this institution.  After 
excluding patients with local failure, < 6 months follow-up, post-operative cases, those 
treated with RT alone, unrestorable treatment plans, and those with trismus both prior to 
and after IMRT (to exclude cases where trismus was not clearly treatment induced), 421 
patients remained eligible for analysis. Trismus was assessed using the CTCAE version 
4.0.  The masseter (M), temporalis (T), lateral pterygoid (LP) and medial pterygoid (MP) 
muscles caudal to the inferior orbital fissure were delineated on axial CT treatment 
planning images.  The muscles were further characterized into ipsilateral (I) and 
contralateral (C). The doses to the eight muscles (MI, MC, TI, TC, LPI, LPC, MPI, MPC) 
were calculated using the original treatment plan.   The Lyman-Kuthcher-Burman (LKB) 
model was employed to model the NTCP for trismus.    
 
RESULTS: 
As described previously, with a median follow-up time of 34 months (range 6– 68), 46 
patients  (10.9%) were found to have chronic trismus.  The majority had grade 1 trismus 
(38 patients) though both grade 2 (5 patients) and grade 3 toxicity (3 patients) were 
identified.  We had previously reported that multi-metric logistic regression found the 
optimal correlation was with mean dose to the MI (p<0.05) and MPI (p<0.01). Using LKB 
modeling we found an improved correlation with generalized equivalent uniform dose 
(gEUD) to the MI and PI and the development of trismus.  The LKB model found slightly 
greater correlation with dose to the MI (p<1x10-7) than MPI p<4(4x10-7). 
 
 
CONCLUSIONS: 
Radiation induced trismus remains a problem for patients with head and neck cancer.  
This study is one of the largest dosimetric analyses of trismus in Head and Neck cancer 
patients treated with definitive IMRT and chemotherapy. This model identifies the 
masseter and medial pterygoid muscles as critical targets in the development of 
radiation induced trismus. These preliminary results may ultimately serve as the basis 
for modifying radiation therapy to reduce the development of radiation induced trismus 
for head and neck cancer patients.  Ongoing modeling studies aim to identify other 
structures or substructures that contribute to toxicity.   
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Purpose:  Multiple institutions have reported swallowing dysfunction as a result of intensity-modulated 
radiation therapy (IMRT) for head and neck cancer. The purpose of this study is to develop dose response and 
equivalent uniform dose (gEUD) models for swallowing dysfunction in a large cohort of patients with Oro-, 
Naso-, Hypo-pharyngeal and Larynx carcinoma (OPC, NPC, HPC, and LAR, respectively). 
 
Methods: Between 1/2004 and 4/2009, 798 patients were treated with IMRT at this institution for OPC ,NPC, 
HPC or LAR (408 OPC, 390 NPC/HPC/LAR; already excluding: distant metastasis at diagnosis; recurrent 
disease; previous head and neck radiotherapy or malignancy; non squamous cell carcinoma histology).  After 
excluding patients with local failure, < 6 months follow-up, post-operative cases, un-restorable treatment plans, 
and those treated with RT alone (no chemotherapy), 428 patients remained eligible for analysis (295 OPC, 133 
NPC/HPC/LAR).  

Subjective measurements of late dysphagia events were evaluated using the Common Toxicity Criteria 
3.0. The superior, middle and inferior pharyngeal constrictor muscles were contoured according to their 
anatomical boundaries. gEUD was calculated from the Dose Volume Histograms (DVHs) for the total volume 
of all constrictor muscles (TC), with the volume effect parameter, a, varying from log10a=-1 to +1 in steps of 
0.1. Logistic regression was used to evaluate the correlation of gEUD(a) with grade2 or worse late dysphagia 
(D2) at each value of a, with statistical significance defined as p<0.05. The influences of primary tumor location 
(NPC=1/OPC=2/HPC=4/LAR=3) and TC volume were also tested.      

Results: Median follow-up in the analyzed patients was 33.3 months (range 6-69), there were 41 cases of D2 
(10%). Mean doses to the TC ranged from 30.1–85.7 (Median: 61.2) Gy. Strongest correlation of gEUD with 
D2 occurred when a = 1.6 (p<0.0001). The 68 and 95% confidence intervals on a were (1.05-1.91) and (0.72-
2.45) respectively. The best fit regression model had gEUD50=80.2 Gy, and γ50=2.7. The predicted D2 increases 
at ~3.4% per Gy at gEUD50, and is 5% at gEUD ~58 Gy. TC volume was not significant. Primary tumor 
location was significant in univariate analysis (p<0.00001, with NPC having the lowest D2 rate), and when used 
with the gEUD(1.6) in multivariate analysis, the significance of both variables increase, despite their 
correlation. The multivariate model decreased gEUD50 by ~22 Gy between Nasopharynx and Hypopharynx 
tumors.  
 
Conclusions: Incidence of grade 2 or worse dysphagia was strongly dependent on the gEUD(1.6) of the total 
constrictor muscle volume.  In similar clinical circumstances, to restrict the D2 rate to < 5%, the gEUD of the 
total volume of the constrictor muscles should be < 58 Gy.  Influence of site drops gEUD50 by ~22 Gy from 
Nasopharynx to Hypopharynx.   
 

Supported in part by NIH R01CA129182-01A2 



Neck Spasms as a Late Effect of Intensity Modulated Radiation Therapy (IMRT) for Head and Neck 
Cancer 

Gelblum DY, Wolden S, Schupak K, Lee, N;   Department of Radiation Oncology, Memorial Sloan 
Kettering Cancer Center, New York, NY. 

Purpose/Objective:  Muscle dystonia is not a well described late complication following the successful 
treatment of head and neck cancer (HNC) when IMRT is a component of treatment.  We report on a 
series of patients who experienced this complication after completing definitive course IMRT. 
 
Materials/Methods:  14 patients have complained of increasingly severe cramping in the neck in our 
follow-up clinics.  As a control group an additional 14 patients were pulled from our head and neck 
database, matching age, stage, disease site and therapeutic intervention.  A retrospective review of the 
treatment parameters of each group was conducted in an effort to better understand the causative 
factors of this complication. 
 
Results:  The cohorts were fairly balanced with 5 stage III patients and 9 stage IV patients; 13 males and 
1 female; and median age 49 vs 52 years of age.   Primary disease sites were base of tongue, tonsil,  
nasopharynx,  thyroid,   oral tongue, and unknown primary cancer.  The staging in the neck was 
balanced with 4 N1 necks, 9 N2 necks, and 1 N3 neck in the affected group.  In the unaffected group 
there were 5 N1 necks, 8 N2, and one patient with N3 disease.  All patients were treated using modern 
IMRT techniques with a median dose of 6996cGy in both cohorts.  In the group with neck spasms 9 
patients were treated definitively with radiation therapy and 5 were treated postoperatively. In the 
control group 10 patients were treated definitively, and 4 postoperatively.  Chemotherapy was delivered 
concomitantly to 11 patients in each group.   Of the 9 treated definitively in the cohort with dystonia; 6 
had minimal neck surgery for diagnostic purposes with an excisional biopsy rather than fine needle 
aspiration.  Two patients treated definitively in the unaffected group had an excisional node biopsy.  The 
median time to complaint of neck spasms from the start of treatment was 34.5 months (range 9.2 – 69 
months).   3 patients with complaints of increasingly severe spasms have been evaluated by the 
department of physical medicine and rehab and helped with Botox injections.   
 
Conclusion:  This is the largest reported series of severe neck cramps as a complication after definitive 
IMRT +/- chemotherapy in patients treated for HNC.  Botox injections seem to help these patients.  
Surgical intervention to the neck may increase the risk of developing cervical dystonia following IMRT for 
HNC although the numbers are small to make a definitive conclusion.  Our preliminary experience 
suggests that contouring the cervical muscles as avoidance structures may minimize this risk, though 
further follow up of this cohort is needed to better characterize this rare event in HNC patients treated 
with IMRT.   



Percutaneous Endoscopic Gastrostomy (PEG) in Oropharyngeal Cancer (OPC) Patients Treated 
with Intensity-Modulated Radiotherapy (IMRT) 
 
K. Schupak*, J. Setton*, J. Romanyshyn*, N. Caria*, S. Wolden*, E. J. Sherman*, M. G. Fury*, M. 
Shike*, D. Kraus*, N. Y. Lee*.  
Memorial Sloan Kettering Cancer Center, New York City, NY. 
 
Purpose: To assess the need for routine placement of prophylactic PEG (pPEG) tubes in OPC 
patients undergoing IMRT with concurrent chemotherapy.  
 
Methods: From 9/98 to 4/09, 400 consecutive IMRT OPC patients with available weight 
information and who also received concurrent chemotherapy were included in this study. The 
percent weight change from baseline to mid‐IMRT, end‐IMRT, and 1‐, 3‐months post‐IMRT was 
evaluated. Patients were stratified by body mass index (BMI) at baseline into under / normal 
weight (BMI < 25, n = 107, 27%), overweight (BMI 25‐29.9, n = 172, 43%), and obese (BMI ≥ 30, 
n = 121, 30%) categories. Toxicities were evaluated using the Common Toxicity Criteria for 
Adverse Events v3. Statistical comparisons were made using ANOVA and the chi‐square test.  
 
Results: Three hundred twenty four patients (81%) received pPEG tubes.  Seven patients did 
not use their PEGs despite its presence.  Of the 76 no‐prophylactic‐PEG (no‐pPEG) patients, 26 
required acute PEG placement at a mean of 4.9 weeks from the start of RT, while 50 patients 
never required PEG placement. Among overweight and obese patients (BMI ≥ 25), there were 
no significant differences in weight between pPEG and no‐pPEG at any time point. 
Under/normal‐weight no‐pPEG patients lost a significantly greater percent of their pre‐
treatment weight than pPEG patients at end‐RT (p = 0.007), 1 month (p = 0.0007), and 3 months 
(p = 0.0038). Absolute weight loss among pPEG and no‐pPEG patients were:  3.7 versus 3.8 kg at 
mid‐RT (p = 0.79); 8.3 versus 8.7 kg at end‐RT (p = 0.005); 9.0 versus 11.2 kg at 1 month (p = 
0.008); 11.0 versus 12.8 kg at 3 months (p = 0.064).  A total of 51 patients or 13% had 
experienced complications as a result of PEG placement:  PEG site infections (n=21), significant 
pain at PEG site (n=9), nausea or vomiting due to PEG feedings (n=9), leakage (n=7), bleeding 
(n=2), skin breakdown (n=2), and PEG site metastasis (n=1).  
 
Conclusions: The results from this retrospective study indicate that prophylactic PEG placement 
was not associated with reduced weight loss in patients with BMI ≥ 25. Prophylactic PEG 
placement was correlated with reduced weight loss in under‐ and normal weight patients, 
however, the magnitude of this benefit was small (2.0% body weight at 3 months).  
 



Late Medical Outcomes in Survivors of Extra-ocular Retinoblastoma: the Memorial Sloan-Kettering 
Cancer Center (MSKCC) experience 

Novetsky Friedman D, Sklar CA, Oeffinger KC, Kernan NA, Khakoo Y, Marr BP, Wolden SL, Abramson DH, 
Dunkel IJ.  

BACKGROUND:  Retinoblastoma (RB) is the most common primary ocular tumor of childhood.  While 
patients with intra-ocular RB have excellent survival rates, those with extra-ocular disease have 
historically had very poor outcomes.  Recent therapeutic advances, however, have resulted in improved 
survival data with chance of cure.  The purpose of this study was to provide the first report 
characterizing chronic health conditions among survivors of extra-ocular RB. 

METHODS:  Retrospective analysis of late medical outcomes in 20 survivors of extra-ocular 
retinoblastoma diagnosed between 1990 and 2009.  Late effects were graded using the NCI’s CTCAE v4.0 
scale. All patients received intensive multimodality therapy, which included conventional chemotherapy 
(n=20, 100%), radiation therapy (n=14, 70%), and/or high-dose chemotherapy with autologous stem cell 
transplant (n=18, 90%).  

RESULTS:  The median follow-up was 10.9 years from initial diagnosis of intra-ocular RB (range 1.8-18.8 
years) and 7 years from diagnosis of extra-ocular RB (range 0.9-18.4 years).  After excluding visual 
defects, which were present in 100% of survivors, the most common long-term complications were 
hearing loss (n=14, 70%), short stature (n=8, 40%), and neurocognitive delay (n=7, 35%).  Eighty-percent 
of survivors exhibited ≥2 non-visual long-term effects of any grade.  Except short stature, which was not 
graded for severity, grade 3-4 toxicities were limited to: ototoxicity (n=8; n=4 require hearing aids), 
secondary malignancies (SMNs, n=5), ovarian dysfunction (n=1), and unequal limb length (n=1).  All 
SMNs were osteosarcomas that developed at a median of 11.6 years after initial diagnosis.  One 
osteosarcoma (OS) was in the radiation field and four were outside of it. Two of the five patients died of 
their secondary OS. Cardiac, pulmonary, hepatobiliary or renal toxicities were not identified in any 
survivors.  

CONCLUSION:  Late effects are commonly seen in survivors of extra-ocular retinoblastoma but the 
majority are mild-moderate in their severity. Longer comprehensive follow-up is needed to fully assess 
treatment-related chronic health conditions in this population.  
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Background:  Human papillomavirus (HPV) is now responsible for 70% of the oropharynx cancers 
diagnosed in the United States. HPV is a difficult diagnosis to comprehend given its ubiquitous 
presence and ambiguous mode of transmission. Prior studies in women undergoing cervical HPV-
testing have identified poor communication between providers and patients as a source of confusion 
and stigma associated with a diagnosis of HPV. In order to understand the current experiences of 
patients diagnosed with HPV-related oropharynx cancer and to inform future educational efforts, we 
conducted this pilot study.  
 
Methods:  We conducted 5 semi-structured interviews with survivors of HPV-related oropharynx 
cancer to evaluate: 1) patterns of disclosure; 2) information sources; 3) knowledge; and 4) 
psychosexual impact of an HPV diagnosis. Two independent reviewers coded transcripts and 
determined themes based on consensus.   
 
Results:  All five participants were male survivors who were at least 12 months from treatment 
completion. All five participants reported being told about their prognosis, but only 1 participant 
learned about transmission during their initial conversations about HPV. Although three participants 
had follow-up conversations with their doctors, two expressed concern about not knowing what 
questions to ask. All five participants sought information on the Internet and reported it was easy to 
find, but three participants expressed concern about not understanding the medical terminology found 
online. Three participants felt that their doctor was the best source of information while two identified 
the Internet as the best source because they felt that their doctors did not have enough time. 
Participants reported varying levels of knowledge about HPV. Four understood the better prognosis 
associated with HPV-related oropharynx cancers. All five participants understood that HPV is a 
common virus, but several underestimated its prevalence. Two of the five participants remained 
confused regarding transmission, and overall, the participants expressed numerous misconceptions 
about transmission, sexually transmitted diseases, and the epidemiology of HPV.  Participants 
reported feeling optimistic about their prognosis. Most participants were relatively open in disclosing 
their diagnosis and discussed it with their partners, friends, and family (4, 4, and 1 participant 
respectively). Four of five participants reported decreased sexual desire since diagnosis; two 
identified other medical issues as a cause while two expressed concern about transmitting HPV to 
their partners. The three participants who were not concerned about transmitting the virus reported 
discussing their original concerns with their doctors and feeling reassured. Although several 
overestimated the dearth of HPV understanding in the medical community, four of five participants 
made comments regarding the limited information known about HPV. Two participants requested and 
emphasized the importance of a centralized source of information. 
   
Conclusion:  These findings reveal that oropharynx cancer participants continue to have questions, 
misconceptions, and concerns about HPV after diagnosis.  Physicians routinely focus on the 
improved prognosis, which participants understand.  However, there are other under-discussed facets 
of HPV that are less understood by participants. Physicians and the Internet are main sources of 
information about HPV for those diagnosed with HPV-related oropharynx cancers, and there is a 
need for further educational material in this area.     
 



Effects of Dermatologic Adverse Events on Quality of Life: A Look at Targeted Versus Non-Targeted 
Therapies 

Alyx Rosen 1, Emily Case 1, Steven Dusza 1, Mario E. Lacouture 1   

1 Dermatology Service, Memorial Sloan-Kettering Cancer Center, New York, NY 

Introduction: Anti-cancer therapies such as conventional cytotoxic chemotherapy, radiation, hormonal 
therapy, and novel targeted agents lead to a wide range of adverse events (AE) that affect the skin, 
adnexae (i.e. hair and nails) and mucous membranes. Although the frequency and severity of these 
events have been described, their effects on health-related quality of life (QoL) remains poorly 
understood. We examined the extent to which dermatological conditions affect QoL in cancer patients 
on conventional therapies versus targeted therapies using a dermatologic-specific questionnaire.  

Methods: Patients completed the Skindex-16, a questionnaire that measures the effects on 3 domains 
of QoL: symptoms, emotions, and functioning. The severity of dermatologic toxicities was assessed using 
the National Cancer Institute Common Terminology Criteria for Adverse Events, version 3.0 (NCI-CTCAE).  

Patients were grouped according to the types of oncology treatments received into two categories: 1) 
targeted therapies and 2) non-targeted therapies. Overall Skindex scores and Skindex sub-domain scores 
were evaluated by treatment categories. Correlations of dermatology QoL scores with type of anti-
cancer therapy, number of dermatologic AEs, specific dermatologic AEs, and age were investigated.  

Results: A significant difference between patients treated with targeted versus non-targeted therapy 
with regard to symptoms (p=0.018), emotions (p=0.008), functioning (p=0.035), and overall (p=0.005) 
Skindex scores was observed. There was a significant difference between the two therapy groups with 
respect to the number of dermatologic AEs experienced (p<0.001, greater in the targeted therapy 
group). Additionally, for targeted therapies, the overall skindex scores increased with increasing number 
of AEs, while the non-targeted therapy group displayed decreasing overall skindex scores as the number 
of AEs increased. The presence of EGFR rash (p<0.001), pruritus (p<0.001, <0.001, =0.001, =0.002), or 
fissures (p=0.02, =0.01, =0.01, =0.02) was associated with a greater impact on symptoms, emotions, 
functioning domain scores, as well as overall scores, as compared to patients without these specific 
dermatologic conditions. There was an inverse correlation between age and overall Skindex score 
(p=0.007).  

Conclusion: Dermatologic AEs are associated with a diminished QoL with EGFR rash, pruritus, and 
fissures having the greatest negative impact. Novel targeted therapies are associated with worse 
symptoms, emotions, functioning, and overall Skindex scores in comparison to non-targeted therapies. 
For patients on targeted therapies, a greater number of AEs was associated with worse QoL. Older 
patients reported better overall QoL than younger patients. In order to minimize reduced QoL in cancer 
patients with dermatologic events, future emphasis should be placed on conducting randomized 
controlled trials to establish effective management strategies. 
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Background 
Little research has been conducted on melanoma survivors and important opportunities exist for research in this 
understudied population.  In our prior work, we conducted focus groups to  identify areas of high priority for 
melanoma survivors treated at MSK during 1996-2005. Our findings suggest that skin self-examination, anxiety 
associated with sun exposure, familial risk communication, and maintenance of health insurance benefits are 
important areas for survivorship research.  Specifically, patients did not conduct routine skin self-examinations, 
became more conscious of sun exposure and expanded their sun protection, and experienced anxiety if caught 
unprotected in the sun.  Survivors were aware of the increased melanoma risk for family members, yet many did 
not discuss risk reduction. Melanoma diagnosis elevated the importance of retaining health insurance and 
purchasing life insurance for younger survivors.  These results are now being published (Oliveria et al. 
Melanoma Survivors: Health Behaviors, Surveillance, Psychosocial Factors, and Family Concerns. Psycho-
oncology.  In press).  As part of the second phase of this study, a sample of melanoma survivors (n=300) has 
been identfied and these patients will be asked to complete a comprehensive questionnaire, developed and pilot-
tested based on results of our prior work. We will describe demographics, sun sensitivity, eye and hair color, 
color of untanned skin and other predictor variables such as: tumor thickness, skin type and access to early 
detection for this study population. We will also describe cognitive factors (melanoma worry, skin cancer 
knowledge, skin awareness, and perceived risk of melanoma recurrence) and assess how these factors influence 
behavioral outcomes (both pre-and post-diagnosis) including skin cancer screening (skin self-examination and 
physician screening), sun exposure and sun protection practices.  The distribution of short (< 5 years) and long 
term survivors (≥ 5years) in the target population will also be assessed.   
 

This is one of the first studies to explore behavioral and psychosocial issues of melanoma survivors. Unlike the 
focus group study, which was limited to less than 50 participants, this study will be more informative because of 
the increased sample size and the ability to assess post-diagnosis behavioral outcomes by tumor thickness at 
diagnosis.  It is important to lay the foundation for the development of strategies for the control of melanoma 
and to facilitate formal studies of the efficacy of secondary prevention programs.  Further, behavioral data can 
help to design health promotion and prevention programs that are tailored to the patients’ risk status.   
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Objective: The purpose of this study was to evaluate the impact of symptom burden on performance ability in 
early-stage non-small cell lung cancer (NSCLC) survivors. 
 
Methods: A random sample of stage I, NSCLC survivors who underwent definitive surgical treatment at a 
northeast urban cancer center completed a telephone interview.  Of the 281 patients who were eligible, 184 
(65%) completed the survey. Years since treatment ranged from 1-6 (M = 3.0) and 15% had been treated with 
use of video-assisted thoracic surgery (VATS).  Participants were primarily female (64%), Caucasian (94%) and 
married (61%) with a mean age of 69 years. Symptoms were assessed using the Brief Pain Inventory, Brief 
Fatigue Inventory, Baseline Dyspnea Index, Hospital Anxiety and Depression Scale and Karnofsky Self-
Reported Performance Rating scale.  
 
Results: Symptom measure total scores were dichotomized (yes/no) based on empirical cutoffs for fatigue, 
dyspnea, pain, anxiety & depression. The number of symptoms exceeding cutoff was summed for each 
participant. Receiver-operating characteristic (ROC) curves were then used to determine the level of symptom 
burden that resulted in impaired self-rated performance status, as measured by the KPS. Using a KPS score of 2 
(able to carry on normal activity, minor symptoms of disease or side effects of treatment) as a cutoff, the ROC 
curve analysis demonstrated that level of symptom burden effectively discriminated between the patients with 
normal performance status and those who reported some level of impairment (AUC=0.63), and suggested that 
having greater than 1 symptom was the optimal indicator of some level of impairment in functioning 
(sensitivity=0.70, specificity=0.57). Raising the KPS cutoff score to 3 (normal activity with effort, some 
symptoms of disease or side effects of treatment), the ROC curve analysis showed improved accuracy in 
discriminating between patient functional status groups (AUC=0.75) and suggested that again having greater 
than 1 symptom seemed to be the optimal indicator of some level of impairment in functioning 
(sensitivity=0.81, specificity=0.54). 
  
Conclusions: Our results suggest that having multiple (2 or more) symptoms significantly impacts survivors’ 
functional status and stresses the importance of incorporating multi-focal symptom assessment into routine 
clinical practice. Symptom management remains an important target of intervention for improvement in 
performance ability among lung cancer survivors. Multiple-symptom models offer different insights into 
symptoms, recognizing that patients with cancer experience multiple concurrent symptoms that interact with 
each other and affect patient outcomes in a different way from that of single symptoms. Future research should 
examine the interacting effects of multiple symptoms. 
 
Funding was supported by NCI grants T32CA009461-25 and the Byrne Fund. 
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Introduction 
The Cancer Survivorship Clinic at Queens Cancer Center provides primary care services to a large immigrant 
population in Queens, New York, regardless of their ability to pay. The goal of imbedding a primary care clinic 
within a cancer center was to ensure general medical issues were addressed in addition to patients’ oncologic 
care and to foster continuity of care with a primary care physician. 
 
Methods 
Longitudinal data including patient demographics, diagnosis and treatment, medical issues and referrals made 
to other services has been collected over a seven year period.  
 
Results  
Visits to the clinic have grown steadily since its inception in August 2005. To date (June 2011), 1,412 patients 
have received medical care at the clinic and 4,783 visits have been conducted. Many patients (766, 54%) have 
come to the clinic on more than one occasion and one tenth of patients (149, 11%) have transitioned from 
active to post-treatment care.  Approximately 81% of the patients served in the clinic have immigrated to the 
United States from over 77 different countries.  Thirty-one percent of patients are originally from the 
Caribbean (438), 21% from South America (293), 20% from North America (276); 11% from East Asia (160); 8% 
from Central America (110); 5% from South Asia (76); 2% from Europe (27); 1% from Africa (15) and 1% from 
the Middle East (11). Six patients did not disclose their country of origin.   A third of patients (469, 33%) did 
not have medical insurance at their most recent appointment and over half (788, 56%) were covered by 
Medicare or Medicaid.  The majority of patients (1088, 77%) have a high school education or less. The most 
common diagnose include: breast cancer (324, 35%), colorectal cancer (131, 14%) and prostate cancer (73, 
8%). It is noteworthy that 61% of patients (855) have a body mass index (BMI) over 25 indicating they are 
overweight or obese. Many of these patients are from the Caribbean (302) and South America (187).   
 
Conclusions 
The Cancer Survivorship Clinic at Queens Cancer Center is a viable way to provide immigrant cancer patients 
with primary care services. Given that immigrant patients with no health insurance may not have consistent 
medical care and tend to be diagnosed with late stage disease, it is encouraging to see that over half of the 
patients have utilized the clinic on multiple occasions. We are in the process of conducting needs assessments 
that will inform tailored nutrition interventions to help patients, particularly those from the Caribbean and 
South America since they have the largest number of patients with BMIs of clinical concern, maintain a healthy 
body weight. In the future, we plan to assess compliance with surveillance and screening recommendations 
and apply specific metrics to evaluate the delivery of services in this type of clinic and whether those services 
reduce morbidity and translate into improved health outcomes. 



Supporting Post-Treatment Cancer Survivors: Symptom Burden, Desire for Follow-up and 
Identifying Individuals in Need 
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Purpose: The ongoing and late effects of cancer treatment can interfere with quality of life and adoption 
of healthy behaviors, thus potentially impairing recovery and impacting survival (Stein et al., 2008). 
Understanding the experience of post-treatment survivors and developing effective tools to identify 
individuals in need of support is crucial. Despite this, there exists a paucity of information regarding 
symptom burden in long-term survivors and the ability of screening measures to identify individuals that 
possess interest in supportive services. This can result in missed opportunities to provide care and poor 
use of limited resources. The current study reports the prevalence of symptoms and psychosocial issues 
in a group of long-term survivors, along with their desire for support services. In addition, the ability of 
screening measures to distinguish those interested in follow-up was examined.  

Method: 342 cancer survivors (M age=62.8 years, female=70%, M years since treatment=10 years, 
mixed cancer diagnoses) completed measures of physical symptom burden, psychosocial issues, distress, 
quality of life, self-efficacy and social support, along with whether they would like to speak with a 
health professional. Results: Participants reported an average of five ongoing symptoms with the most 
prevalent being muscle/joint stiffness or pain (45%), fatigue (40%), tingling/numbness (31%), and 
memory difficulties (30%). The most frequent request to speak to a health professional (15% overall) 
was associated with reports of tingling/numbness, memory difficulties, and undesired weight-gain (5% 
each). The average number of psychosocial issues reported was 1.4, with the most prevalent being 
financial issues (27%), stress (22%) and sexual issues (18%). Desire to speak to a health professional 
(11% overall) was associated with reports of stress (5%), finances (4%), and emotional distress (3%). 
While there were no significant differences in the demographic characteristics of those who did and did 
not want to speak with a health professional, those who did reported significantly lower scores on 
measures of quality of life, social support and coping self-efficacy (ps<.001). AUC and regression 
analysis revealed that the number of psychosocial problems reported by a patient was better able to 
discriminate those individuals who desired follow-up than physical symptoms or scores on validated 
distress measures (HADS, DT).  

Conclusion: Consistent with previous findings (e.g. Harrington et al., 2010, Rosedale et al, 2010), post-
treatment cancer survivors may experience ongoing symptom burden and late-effects of treatment. Very 
few survivors who endorsed symptomatology expressed interest in speaking to a health professional, 
thus emphasizing the complex clinical task of identifying those in need and desiring of support. Further, 
the current study suggests that the number of psychosocial stressors endorsed by survivors is the most 
accurate indicator of those who desire follow-up with a health professional. These results are important 
in guiding the development of effective survivorship care, and contribute to the growing literature 
describing the adjustment and care needs of survivors.  



Survivorship care plans: What do primary care providers want and need? 

 
Talya Salz, Kevin C. Oeffinger, Peter L. Lewis, Robert L. Williams, Robert Rhyne, Mark 
W. Yeazel 

 

Introduction.  Colorectal cancer (CRC) survivors face health challenges and poor 
coordination of care after cancer treatment.  The Institute of Medicine (IOM) proposed 
that after cancer treatment is complete, patients should receive personalized treatment 
summaries and plans of care to share with their primary care providers (PCPs) to inform 
ongoing care.  We aimed to determine the optimal content of these survivorship care 
plans by assessing what information PCPs need to provide high-quality care for their 
patients who are CRC survivors. 

Methods.  All physicians and mid-level clinicians who provide primary care in three 
Practice-Based Research Networks in Minnesota, Pennsylvania, and New Mexico were 
invited by email to complete a self-administered internet-based survey.  Eligible PCPs 
provided care to at least one CRC survivor in the last year.  The survey assessed needs 
and preferences for information regarding the care of CRC survivors.  We categorized 
the IOM’s survivorship care plan framework into 45 topics. PCPs rated the importance 
of each topic and to what extent they typically receive enough information about the 
topic. The survey also elicited preferences for the format and delivery of survivorship 
care plans.  We report proportion of PCPs who felt each topic was very important and 
proportion who typically receive too little information about the topic.   

Results.  191 PCPs (47%) responded to the invitation; 156 PCPs were eligible and 
completed the survey.  For 35 (78%) of the topics, at least half of respondents felt the 
topic was very important. Most PCPs felt they typically receive too little information 
about whether there were problems with chemotherapy (68%) or radiation (60%) and 
whether the oncologist intended to monitor for other cancers (71%). PCPs widely 
agreed that they do not know enough about increased risk of second cancers, other 
cancers, and other diseases (78%); long-term effects of chemotherapy and radiation 
(73% and 67%, respectively); and genetic counseling and testing to identify high-risk 
individuals (83%). 

Conclusions.  PCPs widely endorsed the topics included in the IOM framework for 
survivorship care plans as very important.  Further, PCPs typically lack information to 
provide optimal care for their patients who have had CRC.  PCPs often lacked 
information both about their individual patients (such as treatment complications) and 
about general survivorship issues (such as ongoing risks). Survivorship care plans 
which address the treatment history and recommended care for CRC survivors may fill 
important gaps in PCPs’ knowledge by communicating details of individuals’ cancer 
history and providing general survivorship information and resources.  Further, 
specifying which providers are responsible for different aspects of ongoing care could 
promote care coordination as survivors navigate between cancer treatment and primary 
care. 



Heads Up Conference (HUC) at Camp-Mak-A-Dream: Promoting Social Independence and Increased Health 
Awareness in the Teenage Brain Tumor Survivor 

Roseann Tucci, ANP, CPNP; Elaine Pottenger, CPNP; Debbie Diotallevi, CPNP and Amelia DeRosa, RN 

Survival rates for children diagnosed with brain tumors has improved over the last several decades (1,2). 
 Evidence in the literature consistently indicates that adolescent survivors of brain tumors experience deficits 
in social competence (3).   Participation in oncology camps has the potential for opportunities and experiences 
that promote successful achievement of age appropriate developmental tasks (4).  During the summer of 
2010, a pilot program for teen survivors of pediatric brain tumors, funded by the Children’s Brain Tumor 
Foundation, was held at Camp Mak-A-Dream in Montana.   Founded in 1991, Camp Mak-A-Dream provides 
cost-free programs for children, teens, and adults affected by cancer.  HUC was open to adolescents aged 13-
18 referred from all over the country. All the participants had been previously diagnosed with a brain tumor 
and currently live with multiple long term effects related to their diagnosis and treatment.  This was the first 
time most of the teens were away from their families for any length of time.  While the teens started off as 
strangers, it didn’t take long for them to bond and become friends.  The camp nurses’ responsibilities included 
caring for the teens’ multiple medical needs and leading cabin chats each evening.  During cabin chats, 
discussions were facilitated on common issues of this population-social isolation, school difficulties, and 
bullying.  An interactive workshop titled, “Taking Control of Your Health,” led by the nurses, emphasized 
healthy eating and the importance of daily physical activity.  The teens participated in volunteer projects with 
the goal of giving back to the community.  Participation in these projects facilitated physical and emotional 
growth through the experience despite their own physical, cognitive, and psychological limitations.  One teen 
stated of his experience, “At school I feel different and isolated.  Within the first day of camp I felt like I met 
kids that are not only friends, but family.” 
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