Med. J. Cairo Univ., Vol. 87, No. 7, December: 4747-4752, 2019

www.medicaljour nal ofcair ouniver sity.net

Detection of Breast Cancer Recurrence by Using Positron Emission
Tomography with 18 Fluor odeoxyglucose (FDG-PET)-Computed
Tomography (CT) and Tumor Markers

ALAA M. KOHLA, M.Sc.; MANAL F. HAMISA, M.D.; KHALID A. ABO DEWAN, M.D. and

FATMA ZAKARIA, M.D.

The Department of Radiodiagnosis and Medical Imaging, Faculty of Medicine, Tanta University

Abstract

Background: Breast cancer is responsible for nearly 15%
of death in female cancer related death in western countries
and is cosidered the second leading cause to death due to
cancer in females. In Egypt, it is the most common cancer in
female, representing about 38.8% of total cancer casesin
women. Early diagnosis of recurrent breast cancer is crucial
to selection of the most appropriate therapy. FDG-PET/CT
has been used for diagnosis, staging, monitoring response to
therapy, and restaging patients with breast cancer. Although
FDG-PET/CT may have limited diagnostic value in detecting
small primary breast tumors, in staging of the axillary region,
and in detecting osteoblastic metastases, it is superior to
conventional imaging modalitiesin detecting distant metastases
and in monitoring response to therapy.

Aimof Sudy: To evaluate the role of PET/CT and tumor
markers in detection of breast cancer recurrence in Clinical
Radio-Diagnosis Department.

Patients and Methods: Twenty five female patients their
age was from 22-67 years (mean 43 years) all with breast
cancer history and elevated serum tumor markers after their
initial diagnosis were retrospectively evaluated. PET/CT
results were confirmed by further imaging, and follow-up.
Changes in further management based on PET/CT were
recorded.

Results: The patients age was from 22-67 years. Most
of them were (60%) were premenopausal. In this study, 92%
had Infiltrating Ductal Carcinoma (IDC) while only 2 patients
(8%) had Infiltrating Lobular Carcinoma (ILC), fourteen
patients (56%) had recurrence of tumor, and 11 (44%) patients
showed no further evidence of disease. Fourteen patients had
abnormal PET/CT studies, and 11 patients had normal studies
with an overall sensitivity, specificity, and accuracy of 85.7%,
81.8%, and 84%, respectively. PET/CT was compared with
contrast-enhanced CT and had a higher sensitivity (85.7% vs.
71.4%), specificity (81.8% vs. 45.4%), and accuracy (84%
vs. 60%). PET/CT was aso compared with tumor markers
and had a higher sensitivity (85.7% vs. 78.5%), specificity
(81.8% vs. 18.1%), and accuracy (84% vs. 52%).

Correspondenceto: Dr. AlaaM. Kohla, The Department of
Radiodiagnosis and Medical Imaging, Faculty of Medicine,
Tanta University

Conclusion: FDG-PET/CT was superior to conventional
imaging modalities in diagnosis of breast cancer recurrence.
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Introduction

ACCURATE diagnosis and restaging of recurrent
cancer breast helpsin delivering the most proper
strategy of therapy, this by recognizing patients
with limited disease, so the curative treatment

could benefit them. FDG-PET helped in diagnosis,

staging and therapy monitoring, and thus breast
cancer restaging [1] . FDG-PET has limited value
in diagnosis of small primary breast cancer, axillary

lymph nodes staging and in bone metastases diag-
nosis but still superior than other conventional

imaging modalities in distant metastases diagnosis
and also in therapy monitoring [2] . FDG-PET is
very important in metastases diagnosis especially

in the presence of new signs and symptoms or by
significant increase of tumor markers (CA15-3,

CEA) [3-71 . FDG-PET showed accuracy range
between 87% to 90% in diagnosis of metastatic
disease in asymptomatic breast cancer patients
with significant increase tumor markers, while the
accuracy in conventional imaging range between

50% to 78% [g].

PET/CT provides anatomic and metabolic im-
aging information which improve the accuracy of
diagnosis and better management, this by accurate
anatomical localization of functional data and
providing combined PET/CT images [9].

The study was done for evaluation of PET/CT
and tumor markersrole in breast cancer recurrence
detection in Clinical Radio-Diagnosis Department.
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Patients and M ethods

This study will be performed at the Radio-
Diagnosis Department and Clinical Oncology De-
partment from December 2017 to December 2018.

|- Patients:

* All twenty five female patients included in
this study are suspected clinically to have breast
cancer recurrence after therapy either surgery or
adjuvant therapy, and will be subjected to all the
following:

1- History taking (age, name and sex).

2- Clinical examination (local and general exami-
nation).

3- Full laboratory investigations including tumor
markers and histopathol ogical results.

4- Other imaging studies.

5- PET/CT study done for detection of recurrence.

* Inclusion criteria: The patient should be diag-

nosed as breast cancer with one or more of the
following indications of recurrence:

1- Clinical examination.

2- Tumor markers elevation (CEA and/or CA 15.3).
3- Imaging study suspecting recurrence.

* Exclusion criteria:

1- Patients refusing the technique.

2- Pregnancy and lactation.

3- History of chemotherapy or radiotherapy within
one month of the technique.

4- Contraindicated patients to contrast agent.
5- Patients with uncontrolled diabetes.

* Informed written consent will be obtained after
full explanation of the benefits and risks of the
procedure from all patients.

* Risks are uncommon.

» The privacy of participants and confidentiality
of datawill be guaranteed during various phases
of the study. The results will be used as scientific
material only and will not be used by any legal
authorities.

I1- FDG-PET/CT imaging:

All studied patients underwent PET/CT using
PET/CTsystem (Philips, Gemini, TF) with a 16
multi-slice CT scanner. Patients were asked to fast
for 4-6 hours before F18-FDG injection. We meas-
ured level of blood glucose before injection of a
F 18-FDG to be sure that level less than 190mg/dL.
The tracer doseis 3.7-7.4MBg/kg. After injection,

whole-body FDG-PET was underwent at least 45
minutes after tracer injection.
I11- Data analysis:

Specificity, sensitivity, accuracy, positive and
negative predictive value for both PET/CT and

contrast-enhanced CT were calculated for cancer
recurrence diagnosis.

Results

Breast cancer recurrence was detected in 14
(56%) patients, while 11 patients (44%) had no
evidence of recurrence.

Table (1): Patients' characteristics of examined patients (50).

No. %

Age:

<40 18 225

>40 32 775
Menstrual history:

Premenopausal 30 60

Postmenopausal 20 40
FH:

NA 14 28

Negative 20 40

Positive 16 32
Pathol ogy:

IDC 46 92

ILC 4 8
Hormonal receptors (ER & PR):

Negative 4 8

Positive 46 92
Stage and grade:
* Sage:

I 10 20

I 26 52

I 14 28
* Grade:

I 2 4

I 42 84

I 6 12
Surgical treatment:

BCS 32 64

MRM 18 36
Adjuvant treatment:
« Chemotherapy:

No 2 4

Yes 48 96
» Radiotherapy:

No 2 4

Yes 48 96
» Hormonal treatment:

No 4 8

Yes 46 92
Tumor marker on diagnosis (CA15.3):

Normal 32 64

High 18 36
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Patient-based analysis. (Table 1):

Patients' age was from 22-67 years, with median
age 43 years. The magjority (60%) of our patients
were pre-menopausal and (40%) were post-
menopausal.

Regarding to the pathology of the studied pa-
tients, the majority (92%) had IDC while two
patients (8%) had ILC. Five patients (20%) were
stage |, 13 patients (52%) were stage Il and 7
patients (28%) were stage 111.

Asregards to tumor markers done at time of
diagnosis, 9 patients (36%) presented by elevated
tumor marker (CA1 5.3) while on time of recurrence
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20 patients (80%) presented by elevated tumor
marker (CA15.3) with sensitivity, specificity and
accuracy of 78.5%, 18.1% and 52% respectively.

Among our studied patients who underwent
routine imaging on suspected recurrence (e.g CT,
Ultrasonography, mammography and Bone scan),
16 patients (64%) showed suspicious findings with
sensitivity, specificity and accuracy of 71.4%,
45.4% and 60% respectively (Table 2). In this
study, among 25 patients who underwent PET/CT
studies, 14 patients had positive findings with
sensitivity, specificity and accuracy of 85.7%,
81.8% and 84% (Table 2).

Table (2): (Sensitivity, specificity and accuracy) for different parameters (n=50).

Follow-up

Negative  Positive
(n=11) (n=14)

No. % No. %

Sensitivity Specificity PPV NPV Accuracy

Tumor marker:

N 8 182 12 214
H 3 81 44 786
x2 (F5p) 0.041 (1.000)

Primary imaging
at recurrence:

Negative 20 455 16 286

Positive 24 545 40 714

x2 (FEp) 0.244(0.697)
PET CT:

Negative 36 857 8 14.3

Positive 8 143 48 85.7

x2 (F5p) 25.000* (<0.001*)

78.57 18.18 55.0 400 52.0
714 45.45 625 555 60
85.7 81.8 85.7 818 84

(A)

(B)

Fig. (1): (A, B) PET-CT revealed glucose avid mediastinal LN.s.
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Fig. (2): (A, B) PET-CT reveded glucose avid mediastinal LN.s and right lung nodule.

Fig. (3): PET-CT reveaed multiple metastatic nodal and osseous lesions.

Fig. (4): PET-CT revealed glucose avid right para-hilarand mediastinalnodal lesion.

Fig. (5): PET-CT reveded free surveyed body
from any metastatic foci.
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Discussion

FDG-PET isvery important in accurate diag-
nosis of recurrent cancer breast, especially when
other imaging modalities findings were inconclu-
sive [10].

In the current study,the patient's age ranged
from 22 to 67 years, with median age 43 years and
thisin agreement with Kimet al., [11].

Most of patients (60%) in this study were pre-
menopausal and this may be due to poor prognosis
and high risk of recurrence among this group of
patients and this coincides with what reported by
Carey et al., [12].

In this study, regarding to pathology of breast
cancer |DC was the most common type (92%) and
most of the patients (92%) were HR+ and this
coincides with what reported by Elliset a., as
HR+ IDC are the most pathological type of cancer
breast [13].

Advantage of FDG-PET compared to other
imaging modalities is the screening of the whole
body to detect recurrent breast cancer. The reported
sensitivity and specificity of FDG-PET was 96%
and 77%, respectively [11].

The diagnostic performance of FDG-PET was
reported by lasi et a., with sensitivity ranged from
55.6% to 100% (median, 92.7%), and specificity
ranged from 0% to 100% (median, 81.6%) [14].

In this study, the sensitivity of FDG-PET/CT
in diagnosis of breast cancer recurrencein patients
with elevated serum tumor markers was high, at
85.7%. False-negative findings were due to small
lesions and peritoneal metastases. The false-positive
studies, with high FDG uptake, due to inflammatory
changes and so the specificity was 81.8%.

In comparison of PET/CT imaging with CT,
there was great improvement of sensitivity, specif-
icity, accuracy, positive predictive value, and neg-
ative predictive value.

These results are matched with results of many
studies as what reported by Grassetto et al., [15]
and Flippi et a., [16].

Fueger et a., [17] also reported that thereis
improvement of PET/CT sensitivity and specificity
when compared with PET (94% and 84% compared
to 85% and 72%, respectively).
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Conclusion:

FDG-PET/CT was superior to conventional
imaging modalities in diagnosis of breast cancer
recurrence.
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