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Abstract  This case follows a female collegiate basketball player who was diagnosed with Acute Lymphocytic Leukemia 
(ALL). Th is five-year study explores the unique aspects of this subject’s case by examin ing each characteristic of her journey 
from init ial d iagnosis as an undergraduate freshman through treatment and into remission by her senior year. Participation in 
collegiate athletics was identified for its positive influence in serving as a modality to overcome this oncologic condition that 
affected the mental, physical and emotional state of the athlete. The first part of this study examines the subject’s battle with 
cancer uniquely occurring over her five years of undergraduate study. Following the case report, the physical effects of cancer 
on the body are discussed as well as the benefits of exercise for cancer patients. To conclude the discussion, the psychological 
implications of cancer and tools used to combat the negative consequences on the mind are rev iewed. This study concludes 
that physical activ ity in conjunction with the integration of support from her collegiate basketball team contributed to the 
positive outcomes of the subject’s psychological and physical well-being. 
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1. Introduction 
Acute lymphocytic leukemia is characterized by immature 

lymphocytes proliferating into the bone marrow.[1] ALL is 
the least common type of leukemia, but it is most common in 
children. Generally, ALL occurs before the age of fourteen 
with peak incidence in two to n ine year olds.[1] This is a 
presentation of a female co lleg iate basketball player who 
was not diagnosed with ALL until she was eighteen years of 
age; the first of many items which classify her as an atypical 
leukemia patient and survivor. Th is five-year study explores 
the unique aspects of the subject’s case by examining each 
characteristic of her journey from init ial diagnosis as an 
undergraduate freshman through treatment and into remis-
sion by her senior year. 

Not only did this athlete work to overcome cancer, but she 
fought to return to play after suffering from bilateral os-
teonecrosis in her knees due to chemotherapy treatments. 
Research has shown that although ALL survival rates have 
increased with  the use of multip le chemotherapeutic agents, 
many of these treatments can cause complicat ions affecting 
the musculoskeletal and neuromuscular systems.[2] Statistics 
show that 38% of children who get treated for ALL develop  
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osteonecrosis. Furthermore, the maturing bones of adoles-
cents may be more susceptible to develop osteonecrosis in 
comparison to younger children because of epiphyseal clo-
sure resulting in marrow ischemia and reduced blood flow. 

Leukemia has many physical effects on the body and tends 
to put a halt on life.[1,3]Because of this, the question for the 
case study became ‘How does participating in a sport posi-
tively or negatively affect an indiv idual with ALL?’ To 
answer this question, simply  looking at the benefits of exer-
cise will not suffice. Instead, one should look at the situation 
holistically by also taking into account the psychosocial facet 
of being a part of a team[8]. 

2. Case Report 
A high school star basketball p layer was transitioning 

from her senior year of h igh school into intercollegiate 
competition. During the week of August 19, 2005 this female 
athlete had her wisdom teeth removed. Following the sur-
gery, she developed a high fever and was taken to the hos-
pital. After two b lood tests were administered to determine 
the cause of the high fever, she was diagnosed with acute 
lymphocytic leukemia; a  cancer where blood cells never 
fully mature. In  her specific case, 97% of those cells were 
cancerous, and the doctors estimated that she had a 70% 
chance of survival. Immediately fo llowing the diagnosis, she 
began chemotherapy treatments through a port once a week 
and daily took oral medications. All basketball act ivities 
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were d iscontinued. 
Several t imes during init ial treatment, the athlete’s blood 

counts were too low for the physicians to perform the che-
motherapy. Because of this, treatments were sometimes 
postponed. The patient was forced to avoid environments of 
dense population because of her increased chance of con-
tracting illness. Therefore, she was not allowed to live in 
community environments on campus during the first se-
mester of college. Fortunately, she was still ab le to take 
classes and made it to team practices and games as her phy-
sicians permitted. One month into her chemotherapy treat-
ments, this athlete suffered a stroke believed to be caused by 
one of her medications called Doxorubicin. This stroke 
caused fatigue and a decline in the peripheral vision of her 
right eye; this conditions eventually resolved. Three months 
after her stroke, the athlete became very sick and was even-
tually diagnosed with Histoplasmosis, a fungal infection.  

In order to get overcome this fungal infection, she had to 
stay in the hospital for two weeks. During the second se-
mester of her freshman year, she was allowed to live on 
campus, but continued to have frequent chemotherapy 
treatments. At this time, she started progressing through the 
third and fourth stages of chemotherapy and was allowed to 
start light conditioning and practicing with the women’s 
basketball team. As she began doing so, she experienced 
knee pain but claimed that it was tolerab le. She managed her 
knee pain with Cryotherapy treatments. During the summer 
before her sophomore year, she concentrated heavily on 
gaining strength and endurance in order to play basketball in 
the fall. 

In the fall of 2006, this athlete was cleared to return as a 
full time academic student and intercollegiate basketball 
player. She began practicing with the women’s basketball 
team but was only required to participate in low intensity 
drills. Although she began to practice with the team, her 
practice schedule varied depending on her physical status. 
Her blood counts were still closely monitored, and whenever 
the hemoglobin count was too low, her physical activity 
would be temporarily postponed. 

In November of 2006 she began working back into full 
scale practices and developed substantial pain and inflam-
mat ion on the lateral aspect of both of her knees. Upon 
evaluation she was diagnosed with iliotib ial band tendonitis 
in her right knee and synovitis of her left  knee by the super-
vising licensed athletic trainer. Conservative treatment with 
ultrasound and ice along with stretching fo llowed. The con-
dition and pain  did not resolve or respond to the treatments. 
Pain p rogressively worsened and began to move throughout 
her knees. Due to the knee pain and resulting limitations, she 
had bilateral radiographs on January 22, 2007. The radio-
graphs identified lateral femoral avascular necrosis of her 
left knee which was believed to be caused by one of her 
medications called Dexamethasone. Seven days later an 
MRI showed that she had severe osteonecrosis in both knees, 
but the left knee demonstrated significantly worse pathology. 
The athlete was instructed to avoid high impact activities, 
and therefore, basketball was not an option. Although her 

basketball career was put to a halt once again, she was still a 
part of the team. She attended all practices and games and 
claimed that she was the “team captain of the bench.” No 
further participation was attempted during the 2006-2007 
basketball season. 

In May 2007, this athlete underwent arthroscopic surgery 
on her left knee. During this operation, the surgeon discov-
ered that the knee condition was far worse than expected. A 
portion of the lateral knee had eroded due to her condition, 
and pieces of chondral bone and articular cart ilage needed to 
be debrided and removed. 

 
Figure 1.  A sampling of bone and cartilage debris that was removed from 
the athlete’s knee during arthroscopic surgery in May 2007 

The athlete was then placed on a donor list for a  
bone/cartilage graft due to the loss of these critical tissues. In 
September 2007, she underwent an osteochondral allograft 
transplant and micro-fracture surgery. A lthough she would 
not be able to p lay basketball her junior year because of the 
surgery, she still had the goal of eventually playing college 
basketball. Her role on the team th is year was as the student 
assistant coach and statistician. On the positive side, she was 
able to stop her oral chemotherapy treatments in December 
2007. Three months later, her cancer was in remission. 

Eight months after the surgery, her orthopedic surgeon 
cleared her to slowly start running. By the beginning of the 
school year, she could run every  other day. On September 
23rd, 2008, a little over a year past the surgery, her surgeon 
removed all activity limitations. She was then able to  play 
the 2008-2009 and 2009-2010 seasons without restrictions. 
Even while she was playing her last two seasons, she still 
underwent cancer screenings every three months. Her init ial 
diagnosis in late summer 2005 significantly compromised 
her colleg iate basketball career. Due to the cancer, her par-
ticipation was sporadic but possible and upon her graduation 
in April o f 2010 her acute lymphocytic leukemia was still in 
remission. 

3. Discussion 
Leukemia is defined as a group of malignant disorders that 

affect the blood and the blood forming tissues.[1] The four 
main subcategories of leukemia include acute myelocytic 
(AML), acute lymphocytic (ALL), chronic myelocytic 
(CML), and chronic lymphocytic (CLL). Classification of 
leukemia type is based on the speed of onset as well as the 
type of white blood cells that are affected. Though leukemia 
is often thought of as a childhood cancer, it occurs within all 
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age populations with approximately 34,810 new cases being 
diagnosed every year.[1] Acute lymphocytic leukemia is 
diagnosed through blood tests and bone marrow exams.[1] 
Chemotherapy is the most used treatment for ALL, often 
accompanied by b lood transfusions, antibiotics, antivirals, 
and bone marrow transplants. Since the 1970s the five year 
survival rate of ALL has increased in adults from 38% to 
65%, and from 53% to 85% in children.[4] These statistics 
match up with the survival chance given to the subject of this 
study by her physician (70%). 

Because there has been such an increase in the survival 
ratings of ALL and doctors have found effective protocols to 
combat the cancer, research is now being done to determine 
the long term effects of the treatments.[2] Specifically, 
Dexamethasone and Prednisone are known to cause os-
teonecrosis in those with ALL and can develop two months 
to five years after diagnosis. The anterior lateral region of the 
femoral head, the distal femur, and the proximal tib ia are the 
most frequently involved sites for osteonecrosis of the knee. 
In this particular case, the distal femur was the affected area. 

As one can see from this case report, leukemia affects the 
human body in many ways. In fact, leukemia can lead to 
feelings of fatigue, atrophy of muscle tissue, and the break-
down of other connective tissues such as ligaments and 
tendons.[3] Diagnostically a person can present with low 
counts of red blood cells, hemoglobin, and p latelet; as well as 
a low white blood cell count, high LDH, and hypercellular 
bone marrow with lymphoblasts.[3] In addition to what was 
previously mentioned, a person with ALL may experience 
fever, pallor, weakness, bone, joint, and abdominal pain, 
infections, weight loss, hepatosplenomegaly, headache, or 
cranial nerve dysfunction[1]. 

Current research suggests that exercising and engaging in  
physical activity with cancer benefits one’s physical body.[5] 
According to the American College of Sports Medicine, 
cancer patients and survivors need to have activity levels that 
are as close to normal as possible. The 2008 Federal Physical 
Activity Guidelines for Americans suggests approximately 
150 minutes of moderate aerobic exercise each week, which 
also applies to those battling cancer[6]. 

The subject of this case continued to exercise as much as 
she was able throughout her battle with ALL and into re-
mission. Throughout the process, she participated in bas-
ketball as able as well as other modes of exercise including 
bicycle, elliptical, and swimming. Her main limitat ion dur-
ing treatment was fat igue, and as she developed osteonecro-
sis of her knees, she was mostly limited by pain. These 
limitat ions primarily affected the type of exercise, but also 
affected the frequency. In fact, exercise may have helped her 
to overcome the disease as she was engaged in regular ex-
ercise throughout the treatment process. Physical activity 
during cancer d iagnosis, treatment, and remission can help to 
decrease the effects of fat igue, maintain physical fitness 
levels, reduce the risk of cardiovascular complications, in-
crease life span by having a positive impact on the oncologic 
condition, and have a positive influence on the psychological 
component of recovery.[3,7-9]Cancer-related fatigue is a term 

defined by the Nat ional Comprehensive Cancer Network as a 
“persistent and subjective sense of tiredness related to cancer 
or cancer t reatment  that interferes with usual functioning,” 
and reportedly affects 70-100% of all cancer patients.[1] 
Some believe that because leukemia patients complain of 
fatigue, they should rest in order to maintain their strength. 
However, too often this can lead to a cycle of 
de-conditioning which involves a decline in psychological, 
emotional, and physical function.[3] A study from the Uni-
versity of North Carolina at Chapel Hill found that leukemia 
patients who took part in a three week indiv idualized exer-
cise program had significantly reduced levels of perceived 
fatigue and depression than those who did not exercise[9]. 

The most basic physical effects of exercise are improve-
ments in cardiovascular health and decreased body weight, 
both of which can reduce one’s risk of heart attack or 
stroke.[10] Cancer patients are not immune from these condi-
tions and in fact may be more susceptible to them.[11] The 
general decreased fitness levels and obesity found in  cancer 
survivors today may be primarily a result of leading a sed-
entary lifestyle as opposed to the initial assumption of a 
decreased exercise capacity.[12] In the case of this patient, the 
athlete gained weight throughout the cancer treatment 
process. At the end of the treatment the athletic trainer 
working with the patient, was able to help her address this 
issue through a strict exercise and diet plan. Through this 
program, she was able to lose 20 pounds and return to her 
healthy weight. It was through the instruction of her athlet ic 
trainer that she was able to be successful in this endeavor. 
One of the benefits of being a part of the college basketball 
team was her access to an athletic trainer who had the 
knowledge base and resources to help her return to a 
healthier weight without further complications and injuries. 
Her part icipation in exercise during remission has been vital 
to her overall health and offers an improved life for many 
years to come. In addit ion to these basic physical benefits of 
exercise in cancer patients, recent research has shown a 
correlation between  exercise in cancer patients and the defeat 
of the oncologic condition as well as the prevention of the 
disease returning.[7,13] In two different research studies by 
Harvard University, it was discovered that implementing  a 
regular walking program in patients with cancer, or currently 
in remission, for three to six hours per week, greatly in-
creases their chances of survival.[7] Additionally, it has been 
established that the better the physical condition of a person 
when diagnosed with cancer, the more likely they are to 
survive the disease.[13] The subject may have great ly bene-
fited from previously being involved in athletics in that it 
may have helped in her fight against this oncologic condition. 
Physical fitness is important for every  indiv idual, which the 
subject of this case study found the same to be true. 

As demonstrated in the subject’s case, there is evidence to 
suggest that physical act ivity may  improve the psychosocial 
aspects of surviving cancer as well.[8] Depression and anxi-
ety-related issues have been shown to decrease among can-
cer patients who take part in exercise during treatment.8 
Cancer treatment and exercise should be united together as 
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exercise may help cancer patients to feel rejuvenated, and 
overall, help to treat cancer long-term. Exercise is clearly 
beneficial to cancer patients, which is one of two major 
components to being part of a basketball team along with the 
psychosocial benefits. 

Furthermore, research suggests that more important than 
having optimistic expectations about one’s cancer prognosis 
is the avoidance of pessimistic expectations.[14] Involvement 
in basketball was able to  give the patient another outlet of 
activity. She had other things to focus on besides just the 
cancer, while at the same time the support of the team re-
portedly benefited her optimistic expectations. 

When a person is battling cancer, one must consider the 
deep psychological impact that results as patients face new 
fears such as treatment, sickness, an unknown future, and 
even potential death. The cancer patient may progress 
through Kubler-Ross’ Stages of Death beginning with denial 
and progressing through anger, bargaining, depression, and 
finally toward acceptance. 

It is suggested that dealing with sickness and injury may 
generally be even more difficult fo r athletes compared to the 
general population.[15] This is due to being forced not to 
participate in their sport, and the concern and anxiety that 
often arise with how long it will take them to heal.[15] Some 
common psychological effects that are seen in athletes who 
must sit out of their sport due to injury are anger, depression, 
anxiety, tension, fear, and lower self-esteem.[15] Because of 
these possible changes, an individual’s personality may be 
compromised when faced with a debilitating disease.14 In-
jured athletes have to learn to appropriately cope mentally, 
emotionally, and behaviorally. Because of these things, 
social support is very important for an athlete who is going 
through rehabilitation[16]. 

In the situation of this case study, the athlete was going 
through cancer treatment and eventually reconditioning so 
she could return to playing basketball. Social support can be 
defined as "an exchange of resources between two indi-
viduals perceived by the provider or the recip ient to be in-
tended to enhance the well-being of the recipient."[16] Social 
support is a way to make up for something the athlete has lost 
due to injury and lessen some of the negative impact.[17] 
Yang, et al. suggests that there are eight d ifferent kinds of 
support: listening support, emotional support, emotional 
support challenge, reality confirmation, task challenge, task 
appreciation, tangible support, and personal assistance. The 
important thing is to carefully assess the athlete’s needs so 
that the proper kind o f support can be given at the appropri-
ate time[18]. 

There are several d ifferent individuals and groups of 
people who can be a part of an athlete’s social support net-
work. Coaches, teammates, friends, family members, athlet ic 
trainers, and other medical practitioners all have special 
opportunities to encourage the injured athlete. In the case of 
the athlete of this discussion, her coach and teammates were 
a very strong source of support for her. It is very important 
that while an athlete is out of play, they still need to be in-
volved with  their team, and feel that they still have a p lace on 

the team.16 While this athlete was unable to take part in full 
practices or compete for a few years, her coach was very 
active in g iving her the roles of team statistician and mentor 
to her teammates. The athlete states that she never had to 
wonder if she had a place on the team. This is even more 
important in co llege athlet ics since the students are often far 
from home, and therefore need other sources of support 
when they are not around their families[15]. 

Positive social support, as demonstrated by the subject’s 
parents, teammates, and others around her, created an opti-
mal environment to foster positive emotional and psycho-
social adjustment during her fight with leukemia. 

Being a part of a team while she battled ALL was very 
important in this athlete’s case. One way it benefitted her 
was that it gave her goals to strive for. Goals are extremely 
important because they give people a sense of identity and 
accomplishment.[19] It also gave her an opportunity to stay 
active and be part of a tightly knit source of support. It could 
even be argued that being on a basketball team, which is a 
relatively small group of people, was even more beneficial 
than other potential groups of support sources that are larger. 
In a study done by Carron and Spink[20], they found that 
smaller groups had greater perceptions of cohesion than 
larger groups, meaning they are more likely  to stay together 
and be united in achieving its goals. The amount of time the 
group spent together was also found to be very indicative of 
their perceptions of cohesion. In  the case of a basketball team, 
they spend hours each day together at practices and games 
alone. Because motivation and team cohesion are the two 
primary reasons people play sports, this type of social cohe-
sion would be very  valuable to this athlete.[21] In addition to 
her team, this athlete also was able to form a relationship 
with the team’s athletic trainer. In a recent study, researchers 
found that “athletic trainers may be among the most effective 
sources of high quality support for in jured athletes.”[15] 
While the athletic  trainer d id not, obviously, take part  in her 
cancer treatments, he had a very  large role in  managing and 
treating her knees, as well as g iving her a plan for weight loss 
and reconditioning. This reconditioning was done during 
practice so that she could still interact with her team. 

4. Conclusions 
The case of this women’s basketball player and her 

five-year battle with ALL is an excellent example of the 
benefits of being part of a sport’s team while battling cancer. 
Her involvement in athletics gave her an alternative treat-
ment, as she was able to participate with the team in varying 
degrees throughout her treatment and into remission, so that 
she was able to reap the benefits of exercise. In addit ion, 
upon interviewing the athlete, it is clear that the psychosocial 
aspect of being part of a team provid ing social support had a 
positive effect on her recovery. While these things proved 
beneficial for the athlete of this particular case, they may not 
have the same effect on other athletes. Therefore, it would be 
advantageous for more research to be done in  this area with 
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other cases. 
Additional benefits to the athlete were access to athletic 

trainers who were able to assist her at various points of 
treatment throughout the recovery process. The athletic 
trainers played a vital role in assisting her return to a healthy 
weight, rehabilitation of osteonecrosis, as well as monitoring 
her overall well-being throughout her years as a collegiate 
athlete. One significant implicat ion of this case is the im-
portance for the caregivers to be aware of the increased 
possibility of osteonecrosis in athletes receiving cancer 
treatment and taking Dexamethasone for extended periods of 
time. Clinicians need to be proactive in recognizing and 
diagnosing the condition in order to minimize the extent of 
damage. 

Further research on osteonecrosis and the effects of exer-
cise on the development of this condition would be benefi-
cial as well. Another important implication of this case is to 
have the athlete involved with the team as much as possible, 
even if that means doing separate workouts on the sidelines 
during practice. This was found to increase the positive 
effects of the social support of the team. 

Furthermore, it is beneficial for the coach to be informed 
of the importance of including the athlete in  team act ivities in 
order to get the most benefit from the team’s social support. 
In addition, as athletic trainers it is imperative to remember 
that even though the athlete may be suffering from fatigue it 
is important to encourage exercise in order to battle the fa-
tigue. It can be beneficial if the athletic trainer is able to give 
a wide variety of activities for the athlete to be involved in, 
which can foster more interest for the athlete. Further re-
search should be done to establish the balance between the 
use of rest and exercise to battle cancer-related fatigue. 

Original version of this template was provided by courtesy 
of SAP Productions. 
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