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 Introduction 

 Multiple myeloma (MM) is a neoplastic disorder of 
plasma cells which accounts for 10% of all hematological 
cancers  [1] . Vertebral involvement is quite common and 
MM patients are frequently admitted to the hospital with 
initial complaints of back pain. If MM is not included in 
the differential diagnosis, the underlying etiology for the 
back pain may be overlooked and the patient might un-
dergo unnecessary interventions. In this report, we pre-
sent an MM patient who had been operated upon for back 
pain and vertebral compressions in another hospital with-
out a specifi c diagnosis of MM. 

 Case Report 

 A 52-year-old female was admitted with complaints of dyspnea, 
back and widespread bone pain and diffi culty walking. Previously, 
she had been given alendronate and calcium supplements along 
with a low back exercise program. Subsequently, she was examined 
by a neurosurgeon who suggested surgery for the diagnosis of ‘lum-
bar disk herniation’. She refused the operation and later was evalu-
ated by several orthopedic surgeons. Eventually, she underwent 
surgery for the vertebral compressions using kyphoplasty. Unfor-
tunately, no pathological diagnoses were available from surgical 
specimens. Her back pain did not subside after these treatments. A 
chest physician examined her for complaints of dyspnea. Labora-
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  Abstract 
  Objective:  To describe a patient with unilateral diaphrag-
matic paralysis due to multiple myeloma (MM) involving 
the cervical spine and related structures.  Case Presenta-

tion and Intervention:  A 52-year-old female presented 
with dyspnea, low back and widespread bone pain. She 
was diagnosed as having MM with vertebral involve-
ment and unilateral paralysis of the diaphragm. She re-
ceived two cycles of a chemotherapeutic regimen con-
sisting of vincristine-Adriamycin-dexamethasone. The 
bisphosphonate zoledronic acid was also initiated at the 
same time. During follow-up, the back pain disappeared 
and the complaint of dyspnea decreased, although the 
paralysis persisted.  Conclusion:  As part of the differen-
tial diagnosis of bone and back pain, we draw attention 
to MM   and the rare complication of diaphragmatic pa-
ralysis due to phrenic nerve involvement. 

 Copyright © 2006 S. Karger AG, Basel 

 Received: April 8, 2005 
 Accepted: July 30, 2005 

 Kadri Altundag, MD
8181 Fannin Street No. 728
Houston, TX 77054 (USA)
Tel. +1 713 795 0438, Fax +1 713 794 4385
E-Mail altundag@sbcglobal.net 

 © 2006 S. Karger AG, Basel
1011–7571/06/0153–0242$23.50/0 

 Accessible online at:
www.karger.com/mpp 

http://dx.doi.org/10.1159%2F000092191


 Diaphragmatic Paralysis in Multiple 
Myeloma 

 Med Princ Pract 2006;15:242–244 243

tory studies disclosed anemia and a decreased albumin/globulin 
ratio. These results together with her history of compression frac-
tures resulted in the patient being referred to our hospital. The 
physical examination was consistent with malaise, palpitation, dys-
pnea, tachypnea and absence of pulmonary sounds in the left low-
er pulmonary lung fi elds. 

 The laboratory analysis revealed the following: hemoglobin, 
11.1 g/dl (normal 12–16); leukocyte count, 6,500/ � l (4,000–10,000); 
platelets, 250,000/ � l (150,000–400,000); erythrocyte sedimenta-
tion rate, 74 mm/h (0–20.0); creatinine, 1.0 mg/dl; blood urea ni-
trogen, 30 mg/dl (4.6–23); total protein, 10.2 g/dl (6.0–7.8); albu-
min, 3.2 g/dl (3.2–4.8); globulin, 7.00 g/dl (1.5–4.6);  �  2 -micro-
globulin, 4.34 (0.9–2.0). Serum protein electrophoresis yielded: 
 � -globulin, 48.8% (oligoclonal peak); albumin, 30.7%;  �  1 , 5.6%;  �  2 , 
9.2%;  � -globulin, 5.7%. Using immune-fi xed electrophoresis, oligo-
clonal  �  light chains were observed in urinalysis. A   chest X-ray 
depicted a left-sided elevation of the diaphragm ( fi g. 1 ). Computed 
tomography of the thorax revealed an elevation of the diaphragm 
on the left side with decreased lung volume. During fl uoroscopy the 
left diaphragm was elevated and motionless throughout the respira-
tion cycles. The tidal volume was 460 cm 3 . Skeletal survey revealed 
multiple lytic lesions in the skull, ribs, pelvis, humerus and both 
femurs with generalized osteopenia. The cervicothoracolumbar 
magnetic resonance imaging demonstrated diffuse vertebral in-
volvement and multiple compressions, predominantly of the cervi-
cal vertebrae ( fi g. 2 a, b). Bone marrow biopsy revealed abnormal 
plasma cell infi ltration. As a result, the patient was diagnosed as 
having MM with generalized bony involvement and left-sided dia-

phragmatic paralysis due to cervical cord and/or nerve compres-
sion. 

 The patient received two cycles of a chemotherapeutic regimen 
consisting of vincristine-Adriamycin-dexamethasone. The bisphos-
phonate zoledronic acid, 4 mg i.v. every 28 days, was also initiated. 
During the follow-up, the back pain resolved and the complaint of 
dyspnea decreased although the paralysis persisted. 

  Fig. 1.  The chest X-ray of the patient demonstrating the unilateral 
elevation of the diaphragm on the left side. 

  Fig. 2.   a  Magnetic resonance imaging T 1 -weighted sagittal view of 
the cervical vertebrae depicting the extensive lytic lesions and sev-
eral compressions.  b  T 1 -weighted sagittal view of the thoracal ver-
tebrae depicting the extensive lytic lesions and several compres-
sions. 
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 Discussion 

 MM is a hematological malignancy with abnormal 
monoclonal plasma cell proliferation, skeletal destruc-
tion, renal failure, anemia and hypercalcemia. The most 
common symptoms on presentation are fatigue, bone 
pain and recurrent infections. Patients who are eligible 
for autologous stem cell transplantation   are fi rst treated 
with a regimen that is not toxic to hematopoietic   stem 
cells. Those who are not eligible for transplantation be-
cause of   age, poor physical condition or coexisting condi-
tions receive   standard therapy with alkylating agents. Re-
cent promising   advances in the treatment of MM   include 
the use of thalidomide and new drugs such as bortezomib  

 and CC-5013  [2] . Moreover, bisphosphonates, namely 
zoledronic acid and pamidronate, have a widely recog-
nized antiosteoclastic activity that decreases   skeletal de-
struction by 50% in advanced MM  [3] . 

 Abnormal plasma cells proliferate in the bone marrow 
and then invade the bone causing lytic lesions  [4] . The 
lytic lesions, osteoporosis and subsequent pathological 
fractures are present in 75% of patients  [5] . They are often 
responsible for the complaints of various types of bone 
pain which exist   in two thirds of the patients at the time 
of diagnosis  [6] . Involvement of the vertebrae may result 
in compression fractures and vertebral collapse  [7] . Be-
sides causing back pain, these complications may fre-
quently cause compression of the spinal cord or the spinal 
nerves  [7–9] . Otherwise, peripheral neuropathies are an 
uncommon fi nding in MM. If present, these neuropathies 
result from immunoglobulins reacting against myelin-as-
sociated glycoproteins and peripheral nerve antigens or 
to amyloid deposition  [5] . Other neurological symptoms 

of   MM include headache, blurring of vision, precoma-
coma, vertigo, ataxia, seizures and paraplegia  [10] . Simi-
larly, cranial nerves II, V, VI, VII, VIII may also be in-
volved  [11] . To the best of our knowledge, unilateral 
phrenic nerve involvement in MM has not been reported 
in the literature. In this   patient, the left phrenic nerve 
might   have   been injured due to the involvement of MM 
in the cervical vertebrae, resulting in compression of the 
cervical roots forming the left phrenic nerve. Unfortu-
nately, phrenic nerve conduction studies, diaphragmatic 
electromyography and imaging to visualize structural 
damage to the ventral roots comprising the phrenic nerves 
were not done. However, since our patient had no accom-
panying neurological complaints, an infi ltrative cause or 
immunological reaction leading to polyneuropathy was 
considered unlikely. Other causes of unilateral diaphrag-
matic paralysis include tumors, more commonly bron-
chogenic lung cancer, postsurgical complications, neuro-
logical disorders (myelitis, encephalitis, poliomyelitis 
and herpes zoster)  [12] , but these were ruled out in our 
patient. A plication operation for the diaphragm was not 
recommended for our patient since her dyspnea resolved 
after chemotherapy and her tidal volume was 460 cm 3 . 

 Conclusion 

 This   case shows that phrenic nerve paralysis from cer-
vical vertebral compression may be an unusual complica-
tion of MM. Additionally, it is   important to include   MM 
in the differential diagnosis of back or generalized bone 
pain, which   will facilitate the proper diagnosis and prompt 
treatment of this disease. 
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