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A 
70-year-old woman named 

Mrs. P was diagnosed with 

hairy cell leukemia in 2001. 

She was treated with chemother-

apy (cladribine [Leustatin®]) at the 

time of presentation and again at 

relapse in 2005 and 2009. With each 

relapse, her leukemia responded to 

chemotherapy and she achieved 

remission. Three years into her 

last remission, Mrs. P presented to 

a follow-up appointment with com-

plaints of hip and back pain. She 

had been in a motor vehicle acci-

dent three months earlier and was 

experiencing mild musculoskeletal 

pain. She was seeing her general 

practitioner and a chiropractor 

on a regular basis and taking over-

the-counter analgesia for pain. No 

further intervention was deemed 

necessary at the time.

Three months later, with her dis-

ease still in remission, Mrs. P expe-

rienced severe back pain with ten-

derness on vertebral palpation. She 

had limited mobility and had lost 

6 kg since last follow-up. She was 

not eating well because she found 

meal preparation painful and had 

lost interest in her everyday activi-

ties. Her blood workup reported a 

normal white blood count, mild 

neutropenia and hemoglobin, and 

platelets slightly less than normal. 

To better assess her pain, plain 

film x-rays were performed which 

showed subtle displaced rib frac-

tures in keeping with her reported 

trauma. She was started on calcium 

and vitamin D while awaiting addi-

tional investigation. Bone mineral 

density showed osteoporosis and 

she was at high risk for fracture 

based on the following risk factors: 

female gender, advanced age, posi-

tive family history of osteoporosis 

and fractures, underlying hemato-

logic malignancy, and having been 

a previous smoker.

Despite being started on bisphos-

phonate therapy to strengthen her 

bones, little improvement was not-

ed in her symptoms. A bone scan 

showed multiple areas of lucency 

throughout the pelvis and bilateral 

proximal femur (right greater than 

left) in keeping with metastatic 

disease. Her biochemistry panel 

was normal, and no detectable 

monoclonal protein or free light 

chain disease was detectable. A 

bone marrow biopsy was negative 

for the presence of multiple myelo-

ma or malignancy other than her 

known hairy cell leukemia, so com-

puted tomography (CT) scans were 

used to rule out the presence of a 

second malignancy. Surprisingly, 

widespread abdominal lymphade-

nopathy was found, with the largest 

retroperitoneal node measuring  

4.4 cm x 2.1 cm. At this point, Mrs. 

P was admitted to hospital in se-

vere pain crisis. She was bedridden 

and experiencing severe anxiety 

and panic attacks because of her 

physical deterioration. A consult 

for psychiatry was initiated. CT 

scans revealed multiple lytic le-

sions in the pelvis and proximal 

aspect of each femur and through-

out the lumbar/thoracic spine and 

ribs, consistent with widespread  
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metastatic disease. Multiple tho-

racic compression fractures were 

found that were thought to be path-

ological in nature. Mrs. P had surgi-

cal repair of her right hip (pinning 

and fixation), and a biopsy of the 

right hip confirmed the presence 

of only hairy cell leukemia. Mrs. P 

was started on chemotherapy for 

her relapsed disease and received 

palliative radiotherapy to her right 

hip and proximal femur and later to 

her spine (T7–L1).

Mrs. P’s hospitalization and re-

covery were complicated. Her 

anxiety and depression made it 

difficult for staff to engage her in 

rehabilitation and the presence and 

fear of severe pain made mobiliza-

tion difficult. She was assessed by 

psychiatric staff and the pain man-

agement services and started on an 

antidepressant and narcotics. She 

was fitted with a back brace and 

bilateral ankle braces to combat 

foot drop and slowly began am-

bulating with a walker. Two years 

later, Mrs. P is back in remission, 

has tapered off all analgesia, and is 

ambulating without assistance. She 

has returned to her previous level 

of activity and reports good quality 

of life and well-being.

Literature Review

Hairy cell leukemia is a relatively 

rare but distinct B-cell lympho-

proliferative disorder of the blood, 

bone marrow, and spleen that ac-

counts for only 2% of all adult leu-

kemia cases (Bouroncle, 1994). 

The median age at presentation 

is 50–55 years, with a 4:1 male to 

female predominance noted in the 

literature (Hoffman, 2006). Because 

of its distinct immunophenotypic 

profile (CD 19, CD20 [bright], CD 

22 bright, 11c bright, CD 25, CD 103 

bright, FMC7), hairy cell leukemia 

can be diagnosed by flow cytom-

etry of peripheral blood in 92% of 

patients, with the remaining cases 

confirmed by a bone marrow biopsy 

that shows marrow replacement by 

reticulin fibrosis (Greer et al., 2014). 

Interestingly, the marrow aspirate 

often is dry because of marrow re-

placement (Gray, Rutherford, Bonin, 

Patterson, & Lopez, 2013). A review 

of the peripheral blood smear also 

will reveal leukemic cells with char-

acteristic cytoplasmic projections, 

which appear “hair-like,” thus the 

name (Grever, 2010) (see Figure 1). 

Classical hairy cell leukemia has 

been linked with the BRAF v600E 

genetic mutation, which may assist 

clinicians with diagnosis and may 

lead to a potential target for therapy 

(Greer et al., 2014). 

Individuals with hairy cell leuke-

mia usually present with weakness 

and fatigue, and complications 

related to cytopenia and spleno-

megaly (Grever, 2010). Splenomeg-

aly is a prominent clinical feature, 

present in 90% of all cases of hairy 

cell leukemia, but the absence of 

splenomegaly should not confuse 

or mislead clinicians from the di-

agnosis (Greer et al., 2014; Venkate-

san et al., 2014). At presentation, 

hairy cell leukemia is marked by 

the presence of pancytopenia in 

more than half of cases, severe 

monocytopenia, and hepatomegaly, 

but lymphadenopathy is usually ab-

sent (Grever, 2010; Hoffman, 2006). 

Typical constitutional B symp-

toms found in other leukemia and 

lymphomas, such as fever, night 

sweats, weight loss, and anorexia, 

are considered uncommon but may 

be present in 20%–35% of patients 

(Greer et al., 2014). Pancytopenia in 

hairy cell leukemia is multifactorial 

primarily related to splenomegaly 

and its sequelae as well as bone 

marrow replacement by hairy cells 

and reticulin fibrosis (Forconi, 

2011). 

Although considered uncommon, 

a number of unusual clinical pre-

sentations have been noted in the 

literature, including the presence 

of peripheral lymphadenopathy, 

lytic bone lesions, skin involve-

ment, organ involvement, and cen-

tral nervous system involvement 

(Grever, 2010). Unlike the clinical 

management of other hematologic 

malignancies, no current system is 

used to stage hairy cell leukemia. 

When hairy cell leukemia was in-

troduced into the medical literature 

50 years ago, the median survival at 

diagnosis was documented as only 

four years (Grever, 2010). Infectious 

complications were a frequent and 

major cause of death for patients 

and thought to be related to neu-

tropenia, monocytopenia, monocyte 

dysfunction and impaired neutro-

phil microbicidal function, and natu-

ral killer cell depression (Bouroncle, 

1994; Hoffman, 2006; Janckila, Wal-

lace, & Yam, 1982). Initial treatment 

of hairy cell leukemia was with 

splenectomy, but improvements in 

systemic treatment options have 

Dermatitis

• The clinical presentation of individu-

als diagnosed with hairy cell leu-

kemia includes weakness, fatigue, 
splenomegaly, and complications 

related to cytopenias.

• Bony lesions in hairy cell leukemia 
are considered a rare complication. 

The most common site (77%) of 
bony involvement in hairy cell leu-

kemia is the proximal femur (head 
and neck), with other documented 
sites of bone involvement including 
the skull, ribs, vertebrae, humerus, 
pelvis, tibia, and fibulae.

• The pathophysiology of bone lesions 
is not fully understood but thought 
to be related to the presence of 
tumor necrosis factor-alpha, which 
acts as a growth mediator and leads 
to bone resorption.

• Other rare presentations of hairy 
cell leukemia include peripheral 
lymphadenopathy, cutaneous in-

volvement, isolated cases of men-

ingitis, and central nervous system 

involvement, rheumatoid and vas-

culitic syndromes, and other organ 
involvement.

• Bone lesions secondary to hairy cell 
leukemia are radiosensitive and 

have low rates of recurrence.

CLINICAL HIGHLIGHTS

Hairy Cell Leukemia
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made hairy cell leukemia a chronic 

and treatable disease for most, with 

infection rates markedly improved. 

A third of patients will develop an 

infection during the course of their 

disease, and overall prognosis has 

markedly improved (Damaj et al., 

2009). 

In addition to infection, com-

plications of hairy cell leukemia 

include autoimmune disorders 

and an increased risk of second 

malignancies (Grever, 2010; Pem-

maraju, Gill, & Krause, 2015). Hairy 

cell leukemia is highly responsive 

to chemotherapy with first-line 

monotherapy with a purine nucleo-

side analog (pentostatin [Nipent®] 

or cladribine), which can induce 

response rates of 75%–90% (Greer 

et al., 2014). Remission rates of-

ten are long lived, but the rate of 

relapse in hairy cell leukemia is 

30%–40% (Grever, 2010). Goodman, 

Burian, and Koziol (2003) found 

that, depending on the duration 

and quality of the initial response, 

patients in relapse may be retreat-

ed with cladribine and achieve 

a second complete remission in 

75% of cases. There also does not 

appear to be cross-resistance be-

tween nucleoside analogs, which 

increases treatment options for 

clinicians. Second-line therapy with 

the monoclonal antibody rituximab 

(Rituxan®) can produce response 

rates in 80% of patients and lead 

to durable remission rates, and 

is used in combination therapy 

with nucleoside analogs as a treat-

ment option for relapsed refractory 

patients (Greer et al., 2014). The 

5- and 10-year survival rates of pa-

tients with hairy cell leukemia who 

are treated with nucleoside analogs 

exceed 90% and are now compa-

rable with the general population 

(Dearden, Else, & Catovsky, 2011). 

Lytic Bone Lesions  
in Hairy Cell Leukemia

Lytic bone lesions are consid-

ered a rare and unusual finding in 

cases of hairy cell leu-

kemia, particularly at 

the time of presentation, 

but may be present in 

about 3% of all patients 

(Pemmaraju et al., 2015). 

The most prominent site 

of skeletal involvement 

tends to be the proxi-

mal femur neck or head, 

but other less common 

bony sites include the 

skull,  ribs, humerus, 

vertebrae, tibia, and 

fibulae (Filippi, Franco, 

Marinone, Tarella, & Ri-

cardi, 2007). In a system-

atic review of cases, the 

most common present-

ing symptom of bony 

involvement was local-

ized pain, which is an 

uncommon symptom of 

hairy cell leukemia (Filippi et al., 

2007). Investigations of patient- 

reported pain later identified lytic 

lesions on radiographic imaging. 

The predominant radiographic find-

ing is osteolysis, or bone destruc-

tion with or without well-defined 

margins. Extensive osteoporosis 

and aseptic necrosis of the femur 

or humerus are rare but have been 

reported in the literature (Herold 

et al., 1988).

The underlying pathophysiology 

of bone lesions in hairy cell leuke-

mia is unclear, but the postulated 

mechanism is the presence of tu-

mor necrosis factor-alpha in hairy 

cell leukemia, which is a growth 

mediator and that possibly leads to 

bone resorption (Gray et al., 2013). 

Treatment with purine analogs also 

seems to have a protective effect 

toward developing bone involve-

ment (Filippi et al., 2007). 

In two similar cases from the lit-

erature, Gray et al. (2013) reported 

the case of a woman with hairy cell 

leukemia with complaints of lower 

back and hip pain, normal blood 

work, and unremarkable x-rays, 

whereas a second case by Pemma-

raju et al. (2015) reported a case of 

pathological fracture in a woman 

with breast cancer who experi-

enced a fractured hip after trauma. 

A subsequent biopsy reported clas-

sical hairy cell leukemia. Painful 

lytic lesions with pancytopenia or 

splenomegaly can mimic metastat-

ic carcinoma or other conditions, 

therefore delaying diagnosis and 

treatment (Gray et al., 2013). Lytic 

lesions respond well to local radio-

therapy, and skeletal involvement 

rarely recurs and does not seem to 

influence overall prognosis (Filippi 

et al., 2007; Gray et al., 2013).

Implications for Nursing

Oncology nurses should be aware 

of the common and uncommon 

clinical presentations for the pa-

tient populations they care for. This 

knowledge may assist the clinical 

team to diagnosis disease complica-

tions early and minimize distress. 

Clinical assessments should be 

thorough and comprehensive, and 

should integrate routine screening 

for distress into practice. Screening 

for distress will ensure that new 

and escalating symptoms are ad-

dressed in a timely manner, and it 

Note. Photo copyright 2016 by Biophoto Associates/
Science Source.

FIGURE 1. Hairy Cell Leukemia
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has been recommended by Howell 

and Olsen (2011) that results be 

used as an initial red flag indicator 

of psychosocial healthcare needs. 

In the case study of Mrs. P, her 

initial reports of mild pain were at-

tributed to a recent trauma. As her 

symptoms and distress progressed, 

a more in-depth assessment was 

warranted, which led to the unusual 

but known complication of bone 

involvement secondary to her hairy 

cell leukemia. 

At first assessment, symptoms 

may not appear to be related to the 

patient’s underlying malignancy, 

but symptoms, which are caus-

ing patients to report significant 

distress, should be examined and 

necessary referrals made on the pa-

tients behalf. Individuals diagnosed 

with cancer are at risk of develop-

ing distress and psychological 

complications, such as anxiety or 

depression, throughout the cancer 

journey. Distress experienced in 

the form of depression or other 

adjustment difficulties is a signifi-

cant problem for as many as 50% 

of all patients with cancer (Bultz 

& Carlson, 2005). Clinicians should 

reassess patients throughout the 

cancer journey to facilitate early 

assessment and intervention. 

Conclusion

Patients who are experiencing 

emotional and psychological dis-

tress will lack motivation to fol-

low through with interventions 

and referrals and require longer 

rehabilitation; therefore, oncology 

nurses must be vigilant and holistic 

in their assessments (Grassi et al., 

2013). Such vigilance will ensure 

successful engagement in care and 

recovery (Andersen et al., 2014). 

Oncology nurses play a vital role in 

mitigating the negative emotional 

and behavior sequelae associated 

with distress. Screening and early 

intervention for those individuals 

who are manifesting symptoms of 

distress may minimize the negative 

impact and maladaptive coping. 
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