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EFFECTIVENESS OF HISTOLOGY AND CYTOLOGY ON
MUSCULOSKELETAL TUMOR DIAGNOSIS

PaBLO Moura DE ANDRADE LimA", MARCELO PARENTE OLIVEIRA!, GEORGE RocHA FERREIRAT, TuLIO PAES DE MEDEIROS LimAZ,
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ABSTRACT

Obijective: To compare cytology and histology on the diagno-
sis of musculoskeletal neoplasms. Method: Fifty eight cases
available to evaluation were analyzed both by cytology and
histology. The results of the biopsies studied by histology
and cytology were compared to the results obtained on the
surgical specimen or immunohistochemistry. We determined
the percentage of correct results, sensitivity, specificity, po-
sitive and negative predictive values and accuracy of each
method. Results: Twelve per cent of biopsies were inconclu-
sive by cytology. The percentage of correct diagnosis was
70.7% and 81% (p=.179), the ability to differentiate benign
lesions from malignant ones was 84.5% and 93.1% (p=0.18)

respectively, for cytology and histology. Cytology showed
sensitivity of 87.8%, specificity of 76.5%, positive predictive
value of 90%, negative predictive value of 72% and accuracy
84.5%. Histology showed sensitivity of 90.2%, specificity of
100%, positive predictive value of 100%, negative predictive
value of 81% and accuracy of 93.1%. The Youden index for
cytology was 64.3% and for histology it was 90.2%. Conclu-
sion: Despite promising, cytology obtained by thin needle
aspiration is less accurate and reliable than the histological
evaluation on musculoskeletal tumors diagnosis. Level of
Evidence Il, Diagnostic Studies.
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INTRODUCTION

Biopsy is a key step in the diagnosis of musculoskeletal tumors,
closing the triad clinics, radiology and histology.'3

Biopsies have been performed by open surgical incision, allo-
wing obtaining a large tumor sample, being, however, more
invasive and spreading more lesion."#

With improved prognosis of patients affected by musculoskele-
tal neoplastic lesions and the possibility of conservative, less in-
vasive surgical technique, a less invasive technique is needed,
and to date the “gold” standard is percutaneous biopsy with
trephine, caliber or “tru-cut” type needles, obtaining small tissue
fragments that are studied by histopathology, which allows a
high rate of correct diagnosis.'34

Histopathological examination requires a variable period of
some days to fixation and tissue preparation, especially long
in bone tumors that require decalcification.

Cytopathology of the tissue by fine needle puncture allows diag-
nosis in the shortest time. This test makes it possible analysis
of cellular and nuclear characteristics in more detail than the

histopathological test, being faster, less invasive and less ex-
pensive that the percutaneous or open biopsy.>

However, the cytological study continues contradictory in the evalu-
ation of musculoskeletal lesions,'>'® because the analysis of tissue
architecture, of the relationships of tumor cells with structures such
as blood vessels and host tissue™, differentiation of fusocellular
lesions'>"" and tumor matrix are more difficult.>%3181% Another
difficulty on the use of cytopathological screening in these lesions
is that since they are very consistent tumors or bone tumors, there
can be no sufficient detachment of cells to make the diagnosis,
making the rate of undiagnosed punctures quite high.81317.18
The aim of this study is to compare the accuracy rate of cyto-
logical and histological methods in the diagnosis of muscu-
loskeletal injuries, as well as their capabilities to determine the
presence of tissue malignancy.

MATERIALS AND METHODS

Medical records of patients requiring biopsy for diagnosis that
were studied separately by cytology and histology from January
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to December 2010, totalizing 63 cases were reviewed.

Five (7.9%) cases where excluded, in which both methods sho-
wed no neoplasm were considered puncture errors, i.e. the
lesion was not sampled at biopsy.

Thus, 58 cases, 39 bone tumors and 19 soft tissue tumors were
evaluated. (Table 1) The masculine gender represented 48.5%
and the female, 51.5%.

The patient’s age at biopsy time ranged from 3 to 74 years old,
dispersion measures were not obtained, because this variable
was not the target of our study.

The standard for comparison of methods was histopathology
of the surgical specimen or immunohistochemistry, when re-
section of the lesion was not required.

Data were analyzed using the software Statistical Package for
the Social Sciences for Windows version 12.0.

The percentage of correct diagnoses and the percentage of
correct answers on the presence of malignancy were evaluated
by McNemar test for paired samples (p value < 0.05).
Sensitivity, specificity, positive and negative predictive values
and accuracy of each method and its confidence interval

Table 1. Quality measurements in diagnosis tests.

(95% Cl) were also determined, besides the Youden index
(probability of correct classification) and determining the
area under the ROC curve.

RESULTS

Among the cases studied, seven had an inadequate sample for
cytological diagnosis (insufficient sample, presence or absence
of atypical neoplasia cells), representing 12% of cases.

The percentage of accuracy of cytology to the histologic type of
tumor was 70.7%, while histology’s was 81% (p = 0.179). (Figu-
re 1) When assessing separately the cases of bone tumors, the
diagnostic capability of cytology was 74.4% and histology’s was
76.9% with p > 0.999. (Figure 1) Regarding soft parts lesions,
the accuracy was 63.2% for cytology and 89.5% for histology
with p = 0.063. (Figure 1)

Evaluating only the ability to differentiate a malignant lesion
from a benign one, cytology achieved 84.5% accuracy, while
histology 93.1% (p = 0.18, Figure 2). Analyzing separately soft
parts and bone lesions, cytology achieved 78.9% and 87.3%,
respectively, while histology 89.5% and 94.6%, respectively, with
p = 0.625 and 0.375, respectively. (Figure 2)

Measurements (?:YLO:)OS%Z) (Igilsioég%
Sensitivity (%) (82,6;?38,5) (35}?;?56, 1)
Specifcity (%) (58;?’958,7) i

VPP (%) (862(;),39,5) 2
VPN (%) (62,1?’56,2) (60,%1; 'gz,s)
Accuracy (%) (81 ,83?,958,1) (81 ,i?ge,s)
Youden Index (%) (59,3?'37,1) (84,%?56,7)
Area u;g%r (t% curve 89,3 92,2

Cl: Confidence Interval
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Figure 1. Percentage of correct diagnosis on cytological and histological tests.
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Figure 2. Percentage of correct malignancy determinations.
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The sensitivity of cytological and histological method for de-
termining the presence of malignancy in the tissue sample
was, respectively, 87.8% (confidence interval 82.7 to 98.5)
and 90.2% (confidence interval 86.9 to 96.1). The specifi-
city of the methods was 76.5% (confidence interval 68.5 to
98.7) and 100%, respectively. The positive predictive values
were 90% (confidence interval 86.2 to 99.5), and 100%, res-
pectively for cytology and histology. The negative predictive
value was 72% (confidence interval 62.1 to 96.2) and 81%
(confidence interval 60 to 96.3) for the respective methods.
The accuracy of cytological and histological methods was
84.5% (confidence interval 81.3 to 98.1) and 93.1% (81.4 to
96.3), respectively. (Table 1)

The Youden cytology index was 64.3% (confidence interval 59.7
to 87.1) and histology's was 90.2% (confidence interval 84.9 to
96.7). (Table 1) However, the area under the ROC curve was
89.3 to 92.2 for cytology and 92.2 for histology. (Table 1)
There was one false positive case for malignancy for cytology,
representing 2.17% of the cytology sample and two false ne-
gative cases, accounting for 2.34%.

Regarding histology, there were no false positive cases, but the-
re were four false negative cases, totalizing 6.8% of the sample.

DISCUSSION

To date, the gold standard is still percutaneous biopsy with
trephine or “core” biopsy for histological evaluation of mus-
culoskeletal lesions, obtaining high accuracy rates, such as
73.9%,2 to 96%,%° as observed in our study received similar
success rate with 92.19%.

The fine needle biopsy and cytological examination is still con-
tradictory in the evaluation of musculoskeletal lesions'?132" but
it is gaining supporters, due to faster results, lower cost and
lower invasiveness.®

lts results, however, are not yet as accurate as those of the
traditional technique, being mentioned various reasons such as
differentiating difficulty of the intercellular matrix,3%1318 sample
scarcity® and cytological similarity between different lesions as
various fusocellular lesions 8121516182023 550 |eading to diffi-
culties in differentiating between benign and malignant lesions.
The histological resemblance and particularly cytological
between lesions is most pronounced in soft tissue lesions,
corroborating the results obtained in our study, in which the
ability to determine the specific cytology diagnosis was 63.2%
compared with 89.5% from histology, while indices for bone
lesions were 74.4% and 76.9%, respectively.

Several authors have underlined the need for close integration
with pathologists?' and the presence of this professional at the
time of puncture, in order to decrease the chance of a puncture
with little or insufficient sample, '8 since the index of sample scar-
city of 0.005% in known metastatic lesions® to 31%2* are reported
in the literature, the index of the sample under study being 10.72%
In order to improve cytology’s diagnostic ability, overcoming the
poorest sample, several authors emphasize the use of ancilla-
ry techniques such as histochemistry, immunohistochemistry,
electron microscopy and citogenetics.569.12.15

Besides the diagnosis itself, the need to histological grading
subclassing by cytopathology is more difficult and may in many
types of cancer hinder the treatment decision, 12142025 thjg
aspect was not evaluated in our work.

For the reasons discussed above, there are very few au-
thors who would, like Akerman, use cytopathology alone to
determine the patients’ treatment,?? but this author uses the
technique since the early 70s, in a referral center with all
auxiliary techniques, optimizing the information obtained by
the cytological sample.®

False positive frequencies for maligancy of 0.27%% to 5%'6!”
were also cited, as observed in our study in case #26. (Table 1)
False negative cases showed similarly high incidences of 1.17%2*
to 8.5%'* in the literature, such as the frequency found in our
study, 2.34% and 6.8% for cytology and histology, respectively.
The clinical consequences of the interpreting a benign lesion as
malignant or vice versa would be catastrophic if the treatment
was based on that diagnosis.

Some cancers are notoriously difficult to diagnose through
biopsy samples, such as chondral lesions, as pointed Etche-
behere, and it is even questionable the indication for biopsy of
these lesions before ressection.?

In our study, there was no statistically significant differen-
ce between the histological and cytological methods in the
ability to determine the diagnosis of lesions, as well as as
in differentiating benign from malignant lesions, but it is ob-
served a statistical trend in favor of the histological analysis.
As our study was not bulky, an increased sample may in the
future show a more reliable result.

However, the analysis of sensitivity, specificity, positive and ne-
gative predictive values, and accuracy show that the histologi-
cal method was more efficient in the diagnosis of musculoske-
letal lesions in our sample, as shown by the smaller confidence
intervals of tests for quality of methods and larger areas above
the ROC curve in favor of histology

Few studies in the literature have directly compared the two
diagnostic methods in the same cases.

Dalén obtained the diagnosis of a desmoid tumor in 50.72%
of biopsies by fine needle puncture and in 92.3% of samples
by core biopsies. However Yang, who studied musculoskele-
tal tumors, obtained 88% accuracy for determination of ma-
lignancy and 64% for specific diagnosis using cytopathology,
and 93% and 83% with histopathology, respectively. These
studies, like ours, show a clear superiority of histological
analysis in this type of lesion.

CONCLUSION

In this sample, there was no statistically significant differen-
ce between the cytological and histological methods in the
ability to diagnose bone lesions or soft tissue tumors, or the
ability to differentiate benign from malignant lesions in these
tumors. It was, however, perceived a statistical trend in favor
of histology, suggesting that it is the most accurate method
to evaluate these lesions.
The sensitivity and specificity, positive and negative pre-
dictive values, and accuracy, however, were higher in the
histological method.
We thus still do not recommend using the cytological method
alone for diagnosis and decision of conduct of musculoskeletal
lesions, since it is worse than the histological method.
Increased experience and routine auxiliary methods make
cytopathology very promising in assessment of muscu-
loskeletal tumors.
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