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ABSTRACT

Background: Tumors of the musculoskeletal system may arise in bone or soft tissues including muscle and
cartilage. Because of experimental chemotherapeutic medications and regimens, as well as improvements in
imaging and surgical methods, the prognosis of patients with musculoskeletal tumors has increased dramatically.
Aim: To determine the diagnostic accuracy of magnetic resonance imaging in detection of musculoskeletal tumor
taking histopathology as gold standard

Study Design: It was cross sectional study

Setting: Department of Radiology, Mayo Hospital, Lahore

Duration: six months i.e. July 2020 to Dec 2020.

Methods: After meeting the inclusion criteria 135 cases were enrolled. Informed consent and demographic
information was taken from all the patients. All malignancies were confirmed by surgical histology. MRI was
performed routinely on 1.5 Tesla and 3 Tesla. Patients were considered as the confirmed cases of tumors on
MRI and histopathology as per operational definition. All the collected data was analyzed on SPSS vr 21.
Results: In this study the mean age of the patients was 42.59+10.16 years, male to female ratio of the patients
was 0.68:1. The mean value of duration of disease of the patients was 2.95+1.42 months. The sensitivity,
specificity, and diagnostic accuracy of MRI for detecting musculoskeletal tumors was 89.23%, 88.57%, & 88.89%
respectively taking histopathology as gold standard.

Conclusion:This finding concluded that the magnetic resonance imaging is very useful and reliable technique in

detection of musculoskeletal tumor with high diagnostic accuracy
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INTRODUCTION

Tumors of the musculoskeletal system may develop in the
bone or soft tissues including muscle and cartilage.
Sarcomas are cancerous tumors that grow in the bone. The
occurrence of pathologic fractures is a significant concern
for bone tumors, despite the fact that musculoskeletal
system tumors are rare’.When a tumor is found in an
extremity, complete tumor resection is always needed,
which can be accomplished by limb salvage procedures or
amputation?.

Osteosarcoma is the most prevalent malignant bone
tumor, with a 4.4 per 1,000,000 occurrence rate. The
median age of onset is in the second decade of adulthood,
with an older adult's peak becoming lower. Ewing sarcoma
is the second most frequent malignant bone tumor, with a
2.9 per 1,000,000 occurrence rate, and it may also affect
soft tissues. Pressure and swelling of a bone or joint are
typical symptoms of bone tumors. In engaged teens,
symptoms are often due to athletic accidents. Night pain,
fever, and weight loss that persist after several weeks of
cautious treatment should alert the clinician of a more
severe underlying cause and warrant further investigation34.
Because of its outstanding soft tissue contrast, susceptibility
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to bone marrow and soft tissue edema, and multiple imaging
planes, MRI has become the gold standard for
musculoskeletal tumor assessment. Although some cancers
have no distinct signal characteristics, MRI may include a
diagnostic or a brief differential diagnosis in a significant
subset of cases. MRI of musculoskeletal cancers may be
difficult since the MRI presentation of such lesions can be
deceiving, and understanding whether MRI overestimates
and underestimates the malignancy of lesions s
indispensable®.

As newer pulse sequences appear, the role of MRI in
the evaluation of musculoskeletal tumors continues to grow.
One of the very important role of MRI is to determine the
quantity or size of the musculoskeletal tumor before
undergoing any intervention or surgery, to make sure that
the recovery would be effective and prognosis would be
better. Conventional MRI sequencing is mostly appropriate
to determine the maximum degree of the musculoskeletal
tumor, its association with the nearby neuro-vascular
bundles, and the adjacent joints for this purpose®.On the
other hand, MRI can be applied to detect, describe, and
estimate the extent of tumor after the surgery. Chemical shift
MRI, diffusion-weighted MRI, perfusion imaging, and
magnetic resonance spectroscopy are advanced modalities
and have significant the role in the detection of malignant
tumors and estimating the lesion during excision’.
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With an annual prevalence of 4.5 cases per million
population, rhabdomyosarcomas account for more than half
of all soft tissue sarcomas in children. Rhabdomyosarcomas
may appear anywhere, but the way they look depends on
where they started. Orbital Rhabdomyosarcomas, for
example, may cause proptosis, bladder, or prostate cancer®.
The rationale of the study is to determine the accuracy of
MRI. Pakistan is a developing country, and resources for
diagnosis of musculoskeletal tumors are scarce.So there is
a need to perform less expensive diagnostic tests to reduce
the cost for diagnosis and treatment.

So, this study was conducted to check the findings of
MRI for the diagnosis of malignancy in patients with
musculoskeletal tumors.

MATERIAL AND METHOD

After approval from Ethical Committee this cross sectional
study was conducted in the Department of Radiology, Mayo
Hospital, Lahore from July 2020 to Dec 2020. Sample size
of 132 cases was estimated by keeping confidence level at
95%, percentage of musculoskeletal lesions as 79.3%?2 with
7% margin of error. Sampling technique used was non -
probability consecutive sampling.

Inclusion Criteria: Patients of age 20-60 years, both
genders with suspicion of musculoskeletal tumor (prolonged
fever, body pain, and edema)

Exclusion Criteria: Patients taking chemotherapy for any
type of lesions, liver cirrhosis, undergone orthopedic
surgery, unconscious patients

Data Collection Procedure: Total 132 cases were enrolled
after taking the informed written consent. All the patients
referred to radiology department from other Hospitals,
underwent contrast induced magnetic resonance imaging.
MRI was done by using 1.5 and 3 Tesla. It was taken as
malignant if there is intermediate signal intensity on T1
weighted images compared to skeletal muscle and high
signal intensity on T2 weighted images with early rapidly
progressive and peripheral enhancement. Then all patients,
later on, were underwent surgery for confirmation of
malignancy. Tumor cells show enlarged nuclear size (with
large nuclear / cytoplasmic ratio), dissimilarity in the cell or
nuclear size (pleo-morphism), lack of differentiation, high
nuclear DNA contents with subsequent dark stain obtained
on the H & E slides. Patients were confirmed as the cases of
tumors on MRI & histopathology. Data was collected in the
proforma.

Data Analysis: Data was entered & analyzed in SPSS v.21.
2x2 table was developed to calculate the “sensitivity,
specificity, positive & negative predictive values and overall
diagnostic accuracy” of the MRI.

RESULTS

The mean age of the patients, involved in this study was
42.59+10.16 years. In this study 55(40.74%) patients were
males while 80(59.26%) patients were females. The male -
to - female ratio was noted as 1 : 1.5. The mean value of
duration of disease of the patients was 2.95+1.42 months.
Out of 135 patients, there were 65(48.1%) patients were
diagnosed positive with musculoskeletal tumor by MRI. Out
of 135 patients, there were 66(48.89%) patients were

diagnosed positive with musculoskeletal
histopathology (Table 1).

According to this study the sensitivity, specificity, PPV, NPV
and diagnostic accuracy of MRI for detecting
musculoskeletal tumors was 89.23%, 88.57%, 87.88%,
89.86% & 88.89% respectively taking histopathology as gold

standard (Table 2).

tumor by

Table 1: Baseline characteristics of patients

N 132

Age (years) 42.59 £ 10.16
Gender

Male 55 (40.74%)

Female
Duration (Months)
Musculoskeletal carcinoma on MRI

80 (59.26%)
2.95 +1.42

Positive 65 (48.1%)
Negative 70 (51.9%)
Musculoskeletal carcinoma on histopathology

Positive | 66 (48.9%)

Table 2: Accuracy of MRI for detection of musculoskeletal tumors
taking histopathology as gold standard

Histopathology Positive MRI\Ilegative Total

Positive 58 8 66
Negative 7 62 69
Total 65 70 135

Sensitivity 89.23%, Specificity 88.57%, PPV87.88%, NPV 89.86%
and diagnostic Accuracy 88.89%

DISCUSSION

Malignant musculoskeletal tumors are estimated to account
for 5.1 to 15.5% of all sarcomas®. As newer pulse
sequences appear, the role of MRI in the evaluation of
musculoskeletal tumors continues to grow. It is important to
access the size of tumor before undergoing surgery and
MRI play important role in determining the size of the lesion
before undergoing the surgery to ensure effective recovery
preparation. MRl may also be used to diagnose,
characterize, and evaluate a tumor after it has been treated
(both; after neoadjuvant therapy before surgery to assess
the therapeutic response and after the surgery to assess the
post-surgical residual or recurrence of the disease)'°.

In our study the sensitivity, specificity, positive &
negative predictive values and overall diagnostic accuracy
of MRI for detecting musculoskeletal tumors was 89.23%,
88.57%, 87.88%, 89.86% & 88.89% respectively taking
histopathology as gold standard. A study by Daniel, et al.,**
resulted in their study that the sensitivity of an MRI in
predicting musculoskeletal system malignancy was 95%,
and the precision was 84%. In their study, they stated that
the MRI is helpful in forming a properly organized differential
diagnosis on the basis of occurrence of the tumor, age of
the patient, and anatomical position of tumor. The
systematic approach significantly raises the diagnostic
results.

Primary musculoskeletal tumors appear as a
heterogeneous group of entities with varying signal intensity
characteristics on Tl-weighted and fluid-sensitive
images!t.The T1 and T2 stimulating properties of tumors are
not consistently unaffected because they are representative
of changes in the tumor microenvironment due to several
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interacting factors present in a developing tumor, such as
changes in water content due to necrosis and hemorrhage
or myxoid transfer, or changes in tumor oxygenation. As a
result, therapy should predict improvements in T1 and T2
relaxation times in the tumor compared to pretreatment
stages?®?. Furthermore, differences in critical tumor histologic
characteristics influence the appearance of musculoskeletal

tumors on T1- and T2-weighted images.

According to a report, the sensitivity and specificity for malignancy
were 90% and 91%, respectively, based on a cut-off value for mean
ADC of 1.03 x 10 mm?sec?3.

MRI is said to be the best imaging tool for assessing a
soft-tissue mass or the degree of soft-tissue or bone-marrow
involvement by a bone tumor. MRI allows doctors to see the
depth, scale, and local extent of tumors. The use of MRI to
characterize the pathologic presence of musculoskeletal
masses and differentiate between benign and malignant
lesions has been debatable in the literature. A wide range of
MRI sensitivity values for distinguishing benign from
malignant musculoskeletal lesions has been reported in the
literature®4.

According to a report, the sensitivity and specificity for
malignancy were 90% and 91%, respectively, based on a
cut-off value for mean ADC of 1.03 x 10% mm?/sec'®.MRI of
the primary had a sensitivity of 84% (95% CI; 72-92) and a
specificity of 82% (95% CI; 71-89) in another analysis?®.
Prospective studies done by Ma et al., during1995,6
Berquist et al., duringl990'” and Moulton et al., during
1995,8 respectively, showed that the sensitivity rate was
100%, 94% and 78%, respectively, while the specificity rate
was 17%, 90% and 89%, respectively for prediction of the
musculoskeletal malignancy. The highest rate 0f100%
sensitivity was observed by Ma et al. But same study
showed very low specificity i.e.17%. This value was affected
by the rough threshold of parameters, which differentiated
the malignant and benign lesions, escaping all the false
negative cases. In such cases, the supplementary
importance of the MRI was debatable to distinguish the
malignant from benign musculoskeletal lesions.

In patients, presenting with the soft tissues lesions,
Gielen et al. done a prospective cohort study to assess the
anti - MR parameter. It showed the sensitivity of 93%,
specificity as 82%, negative predictive value as 98%, while
positive predictive value as 60%, while the overall accuracy
rate was 85% to distinguish the benign and malignant
musculoskeletal lesions?®.

Baweja et al., found that MRI is the recommended
imaging modality for musculoskeletal tumors and that it
should be collected after radiographic examination. With
high contrast resolution, its multiplanar imaging capability
aids in the delineation of tumors and their extent in bone and
soft tissues. It's a great way to figure out whether there's a
neurovascular packet involved, whether there's a joint
involved, what the local magnitude is, and how to stage it.%4
Another research by Bhuyan and Bhuyan found that the
specificity for an MRI diagnosis of a bone and soft tissue
tumor was 100%, and the accuracy was 98%. The detection
of benignity and malignancy has a 94.7% specificity. It is
beneficial to create a differential diagnosis that is
appropriately organized based on tumor occurrence and
age?°.

In our study by applying stratification by gender we find
these findings. In male patients the sensitivity, specificity

and diagnostic accuracy of MRI for musculoskeletal tumors
was 96.15%, 89.66% & 92.73% respectively taking
histopathology as gold standard. Similarly in female patients
the sensitivity, specificity and diagnostic accuracy of MRI for
musculoskeletal tumors was 84.62%, 87.8% & 86.25%
respectively taking histopathology as gold standard.

CONCLUSION

This study finding concluded that the magnetic resonance
imaging is very useful and reliable technique in detection of
musculoskeletal tumor with high diagnostic accuracy.
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