
Frequency, distribution and clinical management of
incidental findings and extramedullary 
plasmacytomas in whole body diffusion weighted 
magnetic resonance imaging in patients with 
multiple myeloma

Whole body (WB) magnetic resonance imaging (MRI)
is now recommended for all patients suspected of having
smoldering or symptomatic myeloma.  Diffusion-weight-
ed (DW)-MRI is a highly sensitive sequence for lesion
detection in bone marrow and soft tissues.  Incidental
findings are inevitable, and a potential trigger for costly,
and sometimes invasive, investigations and anxiety.  This
study aims to determine the incidence of incidental find-
ings and the potential clinical impact.  A total of 70 inci-
dental findings were identified in 175 examinations in 48
patients. Fourteen of the 70 (20%) incidental findings
were equivocal.  In 8 of 14 cases, the initial management
was clinical correlation or review of previous imaging,
and only 3% of WB DW-MRI (5 of 175) scans demon-

strated an equivocal incidental finding which required
further investigation as the initial action. 
The recent consensus statement from the International

Myeloma Working Group has recommended WB-MRI
for all patients suspected of having smoldering myeloma
and those patients with a solitary bone plasmacytoma.1

The speed, coverage and high sensitivity of WB DW-
MRI, with its ability to quantify both the burden of dis-
ease and response to treatment, has made it the sequence
of choice at several leading centers worldwide.2 

DW-MRI is the most sensitive sequence for lesion
detection in bone marrow3 and it is also highly sensitive
in soft tissues.3,4 Incidental findings are, therefore,
inevitable, and a potential trigger for costly and some-
times invasive investigation and a source of anxiety for
patients and clinicians. To date there have been no dedi-
cated studies looking at incidental findings in WB DW-
MRI studies in patients with myeloma.  This study aims
to determine the incidence of incidental findings and
extramedullary disease in WB DW-MRI studies per-
formed in patients with multiple myeloma. The study
was approved by the local Institutional Review Board. 
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Table 1. Equivocal incidental findings. 
Patient study ID Gender Age Equivocal incidental Suggested Final

abnormality on WB DW-MRI action outcome

Thyroid lesion
103 Male 78 years Solid thyroid nodule No actions suggested Multinodular goitre, 

initially but US & FNA benign on fine
subsequently performed needle aspiration

Pulmonary abnormalities 
7 Male 54 years Atelectasis (query) Chest radiograph Persistently elevated left

hemidiaphragm.
Left lung is clear

31 Female 73 years Edema around Monitor on No left hilar atelectasis
left lung hilum future imaging +/- on chest  radiograph & CTPA

chest radiograph (performed for  increasing
if clinical concern symptoms)

Heart and lungs 
39 Male 48 years Lung abnormality (query) Chest radiograph are clear
Liver lesions
5 Female 63 years Liver lesion (likely benign) Liver MRI Benign hemangioma 
37 Male 83 years Liver lesion Ultrasound Hepatic cyst
49 Male 72 years Liver lesion (query) Review with previous Confirmed

haemangioma imaging +/- liver ultrasound
Renal/adrenal lesions
39 Male 48 years Left Clinical correlation+/- Chronic hydronephrosis 

hydronephrosis renal ultrasound confirmed on
previous imaging

69 Male 45 years Right adrenal nodule Review with previous Benign adenoma
imaging +/- adrenal MRI confirmed on MRI

Colonic lesions
64 Male 63 years Colon thickening (query) Clinical Occasional diarrhea, 

colitis correlation clinically likely mild 
colitis secondary 
to treatment

106 Male 65 years Rectal lesion Colonoscopy Patient died of 
presumed cardiac 

event before investigation
Subcutaneous lesion
27 Female 46 years Cutaneous nodule on back Clinical correlation Unknown etiology, resolved 

on subsequent scan 
44 Female 45 years Subcutaneous nodule cyst (query) Clinical correlation Confirmed
39 Male 48 years Right inguinal hernia (query) Clinical correlation  Clinically hernia awaiting repair 



All WB DW-MRI scans performed for patients with
myeloma between January 2012 and October 2014 were
included. The imaging protocol included axial DW-MRI
at b values of 50 and 900 s/mm2 with coverage from the
skull vertex to the knees with automated ADC maps; a b
900 s/mm2 3-dimensional image of the skeleton and ‘fast’
T1weighted (W) and T2W sagittal imaging of the whole
spine.2 All scans were reported by the myeloma imaging
lead at our institution.
If incidental findings were identified, recommenda-

tions were documented.  Incidental findings were classi-

fied into two groups; (A) equivocal  (required further
investigation in the form of clinical correlation and/or fur-
ther imaging); and (B) non-equivocal (no further investi-
gation required) abnormality clearly characterized by
MRI. The location of extramedullary plasmacytomas was
documented.
A total of 175 WB DW-MRI examinations were per-

formed for 110 consecutive myeloma patients (68 men
and 42 women; mean age 60 years, range 38-83 years).
Sixty-seven of 175 (38%) examinations in 48 patients had
incidental findings. Some examinations identified multi-
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Figure 1. Incidental findings on WB DW-MRI. (A and B) Focal lesions detected on DW-MRI which were confirmed on further imaging but which had benign fea-
tures. (A) b50 DW-MRI demonstrates a small hepatic lesion (arrow) which maintained high signal at b900 (Aii) raising suspicion for a solid lesion however ultra-
sound (Aiii) confirms a small cyst; the high signal on high b value DW-MRI was likely T2 shine through. (Bi) b50 DW-MRI demonstrates a left adrenal nodule
(arrow). Subsequent MRI showed loss of signal on out of phase MRI (Bii) compared with in phase MRI (Biii) confirming that this was most likely to be a benign
fat containing adrenal adenoma. Further examples of incidental findings are shown in (C-E). (C) b50 DW-MRI demonstrates serpiginous subchondral high signal
(arrows) in keeping with avascular necrosis. (D) b900 DW-MRI demonstrates a focal rectal nodule (arrow). (E) b50 DW-MRI shows a dependent well defined
filling defect in the gallbladder in keeping with a gallstone. (F-H) Three cases of equivocal pulmonary findings (arrows) on DW-MRI which were proven to be arte-
factual on further imaging.  



ple incidental findings; therefore, a total of 70 incidental
findings were documented. The majority of incidental
findings were non-equivocal with 9 vertebral anomalies
(e.g. hemangiomas), 18 benign visceral or pulmonary
abnormalities (e.g. cysts and gallstones), and 29 other
musculoskeletal or spinal abnormalities (e.g. avascular
necrosis, insufficiency fractures and degenerative dis-
ease). 
Only 14 of 70 (20%) of the incidental findings (n=13

individuals) were equivocal.  Guidance on further man-
agement was given in the radiology report in 13 of 14
(93%) cases.  In 8 of 14 (57%) cases, the initial manage-
ment was clinical correlation or review of previous imag-
ing, and only 3% of WB DW-MRI (5 of 175) scans
demonstrated an equivocal incidental finding which
required further investigation as the initial action. The
equivocal incidental findings are summarized in Table 1.
Figure 1 demonstrates examples of some equivocal and
non-equivocal incidental findings. Incidental focal viscer-
al lesions identified on DW- MRI, for example within the
liver, adrenal and thyroid, were all confirmed as real but
benign. This contrasts with the pulmonary findings on
WB DW-MRI that were all confirmed to be artefactual.
Current routine MRI sequences including DW-MRI have
limited capability for imaging lung parenchyma and,
therefore, pulmonary findings on WB DW-MRI may be
more problematic. Such findings should be interpreted
with caution, and imaging with CT or chest radiographs
should be considered.
Nine of 110 (8%) patients (18 of 175 examinations)

were found to have extramedullary plasmacytomas con-
firmed in all cases by response to systemic myeloma
treatment at follow up. Four of these 9 patients had more
than one extramedullary plasmacytoma. These were
hepatic in 4 patients, intramuscular in 3 patients,
retroperitoneal in 2 patients, paraverterbral in one
patient, subcutaneous in one patient, peritoneal in one
patient, and dural in one patient. 
This is the first dedicated study recording incidental

findings in WB DW-MRI examinations in patients with
myeloma. In a study investigating staging in 100 patients
with prostate cancer, incidental lesions were reported in
29 patients, with 3 requiring further imaging.5 Morin
found that, in 43 of 148 (29.1%) healthy volunteers
scanned with WB DW-MRI, at least one incidental find-
ing was identified; 30.6% of incidental finding were clas-
sified to be of moderate significance and 10.2% of find-
ings as high significance.6 A further smaller study of 22
healthy volunteers found 20 incidental findings in 20 par-
ticipants, including a final diagnosis of malignancy in one
participant.7 A study of WB DW-MRI in patients with
neurofibromatosis found incidental findings in 104 of 247
(42%) patients, with significant findings in 16 of 247
(6.5%).8

Our study confirmed that incidental findings are com-
mon in WB DW-MRI examinations; however, as DW-
MRI is helpful in tissue characterization, only a minority
of scans (3%) resulted in equivocal incidental findings
requiring further characterization, which limits the
impact on patients and resources.  An increasing use of

whole body imaging techniques is also likely to reveal
extramedullary plasmacytomas which would have been
occult in the era of traditional skeletal survey alone.
Incidental findings on WB DW-MRI are not likely to be

a significant source of anxiety or trigger for further imag-
ing. However, this is dependent on the reporting radiolo-
gist clearly stating levels of concern with recommenda-
tions for further investigation where necessary.  When it
does occur, the incidental finding is a problem for clini-
cians and radiologists, and communication between
them is essential.9
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