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Abstract
Background: In an aging society, osteoporotic vertebral fracture will continue to rise. Multiple myeloma is
mostly developed in elderly, so there is also a possibility to increase the number of multiple myeloma.
Multiple myeloma patients tend to have osteolysis lesion especially in the vertebral, so they are easy to
injury vertebral fractures. In the medical care of osteoporotic vertebral fracture, it is not rare that we meet
with undiagnosed multiple myeloma, but there are few reports of the symptom and frequency of the
patients with multiple myeloma included in osteoporotic vertebral fracture. In multiple myeloma patients,
early treatments improve consequence. So early medical examination by orthopaedist is clinically
important. The purpose of this study is to investigate the symptom and frequency of the patients with
multiple myeloma included in osteoporotic vertebral fracture.

Methods: Between April 2016 and March 2017, 145 patients was diagnosed osteoporotic vertebral
fracture, among these, the 108 patients was chosen with use of our criteria. Among these 108 patients,
we examined blood examinations, Bence Jones proteins in urine, monoclonal protein on serum and
numbers of vertebral fracture at the �rst visit to a doctor.

Results: 6.5% (7/108) patients was diagnosed with symptomatic multiple myeloma. The rate between 75
to 84 years old patients was 5.1%, over the 85 years old was 8.2%. In the 7 patients, the mean age was 85,
hemoglobin was 7.8g/dL and albumin-globulin ratio was 0.83, that was low value in all 7 patients.
Existing vertebral lesion was 6.0 bodies.

Conclusions: Multiple bone lesions or early refracture of vertebral is positively suspicious symptom of
MM. The measurement of electrophoresis of protein, albumin-globulin ratio is recommended with
vertebral lesion in elderly. The MM patients having bone lesion are likely to �rst visit orthopaedist, so it is
necessary to positively considerate this pathophysiology.

Background
In an aging society, OVF1 will continue to rise. MM2 is mostly developed in elderly, so there is also a
possibility to increase the number of MM patients. MM patients tend to have osteolysis lesion especially
in the vertebral, so they are easy to injury vertebral fractures. In the medical care of OVF, it is not rare that
we meet with undiagnosed MM, but there are few reports of the symptom and frequency of the patients
with MM included in OVF. In MM patients, early treatments improve consequence. So early medical
examination by orthopaedist is clinically important. The purpose of this study is to investigate the
symptom and frequency of the patients with MM included in OVF.

Methods
From April 2016 to March 2017, OVF was diagnosed 145 patients in our hospital with use of MRI3.
Among these patients, include over 75- years old, fragility fractures, and exclude under 75-years old and
high energy injury cases, complication of infection, medical history of cancer treatment. 108 patients
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became an object for this study. We examined Bence Jones proteins in urine, monoclonal protein on
serum. In case of detecting monoclonal protein, added immunoelectrophoresis, we diagnosed
symptomatic MM, and made a comparison between symptomatic MM and OVF. Survey item is corrected
calcium, hemoglobin, creatinine, albumin, total protein as blood examinations, and we investigate the
numbers of vertebral fracture with use of imaging study at the �rst visit to a doctor.

Results
We showed the all cases of diagnosing MM [Table 1]. 7 patients within 108 OVF patients (6.5%) was
diagnosed symptomatic MM. The rate diagnosed symptomatic MM between 75 and 84 years old was
5.1% (3/59 patients), in over 85 years old was 8.2% (4/49 patients). These results indicated the possibility
that MM get mixed with OVF patients especially in elderly. The mean age of symptomatic MM patients
was 85.0 years old, corrected calcium was 10.0 mg/dl, hemoglobin was 7.8 g/dl, creatinine was
1.09 mg/dl, albumin was 3.2 g/dl total protein was 7.7 g/dl,. The mean A-G ratio7 was 0.91, low value in
all cases, and existing vertebral lesion was 6.0 bodies. MM patients was anemic and indicated multiple
vertebral lesions with a signi�cant difference than OVF patients. A-G ratio was lower in MM patients than
OVF patients but there was no signi�cant difference [Table2].

Table 1; The all cases of symptomatic MM diagnosed in this study.
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Table 2
A comparison between symptomatic MM and OVF. MM patients

was anemic and indicated multiple vertebral lesions with a
signi�cant difference than OVF patients. A-G ratio was lower in MM
patients than OVF patients but there was no signi�cant difference.

  MM OVF P value

Number of patients 7 101  

age (mean) 85.0 81.2 NS

corrected Ca(mean, mg/dl) 10 9.5 NS

Hb(mean, g/dl) 7.8 10.3 < 0.05

Cr(mean, mg/dl) 1.09 0.87 NS

Alb(mean, g/dl) 3.2 3.8 NS

TP(mean, g/dl) 7.7 6.9 NS

A-G ratio(mean) 0.91 1.21 NS

Numbers of vertebral fracrure (mean) 6.0 2.1 < 0.05

(present a case)

a 81-years-old man

Chief complaint: low back pain, paralysis of inferior limbs, bladder and rectal dysfunction.

Present History: He had a fracture of proximal part of femur, due to fall. ORIF4 was performed
immediately as much as possible. Post operation, he changed hospital in order to have rehabilitation. At
there, he had persistent low back pain, paralysis of inferior limbs and bladder and rectal dysfunction. The
imaging studies showed vertebral body fracture of Th4 level. So we had a consultation the case.

Physical examination: He had paralysis of inferior limbs and bladder and rectal dysfunction. Laboratory
studies showed low value of hemoglobin (5.3 g/dl) and A-G ratio (1.0). In CT6 scan [�gure1], there existed
osteolysis or crush injury in multiple vertebral body. At the level of Th4, compression of thoracic spinal
cord was indicated. In MRI [�gure2], at the level of Th4, 5, 9, low density tumor localized under T1-
weighted conditions. Th4 vertebral body had burst fracture and it compress thoracic spinal cord. MRI
image reading by radiologist indicated the possibility of multiple metastatic vertebral body tumor or
multiple myeloma, so we investigated primary lesion minutely by an inspection of tumor marker,
gastrointestinal endoscope, contrast radiography of CT, PET7 of whole body, but there is no signi�cant
�ndings. On immunoelectrophoresis, M protein was detected, and 12% plasma cell was detected with
bone marrow biopsy. We diagnosed with MM, the patient changed special hospital of hematology.
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Discussion
It is reported as the clinical characteristics of MM that affection rate of MM is highly in middle and old-
aged man [1], low back pain is the most as the chief complaint. And also, red �ag sign, such as the night
pain and the pain in rest, is indicated characteristically [2]. A rate of incidence of MM is about 1% in all
malignant neoplasms, it is about 13% in hematologic disease [3]. The frequency of MM is six out of one
hundred thousand people (6/100,000) each year [4], and over 65 years old occupy 62.1% of whole MM
patients [5]. In this study, 4.8% patients was diagnosed MM in OVF, and 8.2% patients was diagnosed in
over 85 age, 5.1% patients was diagnosed in 75 to 84 age. So there is a possibility that MM get mixed
with OVF patients especially in elderly. There are several reports that MM patient’s bone lesions are highly
localized in vertevral [6, 7]. In this study, MM patients also had multiple vertebral lesions, so it is
considered that MM patients highly have �rst medical examination with orthopaedist. There are also
reports that 124 parts of vertebral fractures were examined with 50 MM patients, and among them, 76%
of patients were not diagnosed MM at the previous time of vertebral injury, 50% of the patients developed
vertebral fracture within 4 months after diagnosed MM [7], and the rate of misdiagnosis is 25–60% when
the MM patients have �rst medical examination with orthopaedist [8]. The early examination and the
early treatment is necessary. In MM patients, it is reported that MRI is useful indicating a characteristic
�ndings, but clinically, imaging �ndings are mixed and it is di�cult to diagnosis only using imaging
�ndings [�gure3], so complex judgment is required at clinical place [9, 10]. Multiple bone lesion and early
refracture of vertebral is positively suspicious symptom of MM. Generally, blood and urine examination is
valid procedure of diagnosing MM [11]. The measurement of electrophoresis of protein, A-G ratio is
recommended with vertebral lesion in elderly. A-G ratio is useful and simple marker of diagnosing MM,
but laboratory data of A-G ratio tends to overlooked by a surgeon. So we should have medical
examination in mind this disease state.

Conclusions
We reported about MM experienced in our hospital.

Multiple bone lesion and early refracture of vertebral is positively suspicious symptom of MM.

The measurement of electrophoresis of protein, A-G ratio is recommended with vertebral lesion in elderly.

The MM patients having bone lesion is likely to �rst visit orthopaedist, so it is necessary to positively
considerate this pathophysiology.

Abbreviations
OVF: osteoporotic vertebral fracture

MM: multiple myeloma
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MRI: Magnetic Resonance Imaging

ORIF: open reduction and internal �xation

A-G ratio: albumin-globulin ratio

CT: computed tomography

PET: positron emission computerized tomography
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Figure 1

Multiple vertebral osteolysis or fracture was showed in CT scan.
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Figure 2

There located low density tumor at the level of Th4, 5, 9 under T1-weighted conditions. At the level of Th4,
crushed vertebral body compressed thoracic spinal cord.
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Figure 3

Imaging �ndings of case2 and case 6. Localized tumor and fracture �ndings are mixed both of cases.


