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Abstract

Background: This study was conducted to assess the chemotherapeutic response or neoadjuvant ¢herapy by
clinical examination, color doppler ultrasonograplgnd mammographic examination and correlate with
histopathological findingaMaterial and M ethods: The present prospective clinical study conductadnd December
2009 to May 2011 includes 30 patients of breasteanill patients received 3-4 cycles of neoadjuvaremotherapy
CAF (Cyclophosphamide 500mg/pDoxorubicin 50mg/hand 5-FU 500mg/f). Above patients underwent modified
radical mastectomy after 10-15 days from last cpélehemotherapy. The assessment of the chemothérapesponse

in the breast tumor was done by all three methattsrespect to the reduction in the calculated n@uResponse of the
lymph nodes by reduction in the largest dimens&seasedResults. The correlation between histopathological response
with response of the tumor assessed by clinicainéation, mammogram and ultrasonography were k=4).g%0.017;
r=0.570, p=0.009 Vs k=0.077, p=0.628; r=0.449; p40. Vs k=0.538; p=0.000; r=0.714; p=0.001 respebtivThe
correlation between the chemotherapeutic respossessed by Doppler parameters and histopathologézaimeters
were k=0.339; p=0.04; r=0.075; p=0.77 Vs k=0.44€0.365; r=0.297; p=0.207 Vs k=0.44; p=0.767; r=@.,14=0.633
for RI, Pl and Vmax respectively. The correlatietveen clinical examination, sonography and mamarogwith that

of histopathologial examination as the gold staddar estimation of the tumor size were t=-0.257.881; r=0.797,
p=0.00 Vs t=2.87, p=0.009; r=0.693, p=0.00 Vs 48,7 p=0.04; r=0.911; p=0.00 respectivelgonclusion:
Mammogram is the best non invasive modality in kasbessing the chemotherapeutic response and &stirofsize of
the residual breast tumor than Clinical examinatiand Color Doppler Ultrasonography while considgrin
histopathological examination as gold standard.desiliary lymph nodes, CE is better than Doppler.
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I ntroduction

Breast cancer significantly influences the women's
health and is assuming greater importance in the

tumor size is used to select those patients who may
benefit from neoadjuvant chemotherapy. Tumor size

developing countries due to the rising incidenaslayl
in presentation and dismal outcome [1]. In patieofts
breast cancer, tumor size and lymph nodes statis ar

important prognostic factors. The initial assessnoén
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continues to be monitored to ensure that the salect
drug regimen is having the desire effect [2].
Neoadjuvant chemotherapy has become an accepted
component of the multidisciplinary treatment ohatal
Stage Il and Il breast cancer [3,4]. The advantafje
the NACT approach is that, it provides an in viesttof

the tumor’s response to a particular chemotherapeut
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regimen [4-6]. Other advantages of chemotherapy
include down staging of the tumor, allowing less
extensive surgery, and control of local and distant
recurrence, thereby improving the patient’'s quatify
life, long term disease free survival and overatvaval
[3,7-9]. Accurate prediction of residual pathologic
tumor size after neoadjuvant chemotherapy is afiiic
guiding  surgical therapy. Although clinical
examination, ultrasonography and mammography have
all been used to predict residual tumor size, tinenee
been conflicting reports about the accuracy of géhes
methods in the neoadjuvant setting [2]. In thiglgtwe
sought to assess the accuracy of residual tumerasid

to correlate the chemotherapeutic response assbgsed
clinical examination, color doppler ultrasonograngd
mammogram with that of histopathological findings.

Materials and M ethods

The present prospective clinical study conductatghdu
December 2009 to May 2011 includes 30 patients of
breast cancer. The departmental research comraitigte
the Institute postgraduate research board haveoapgpr
the study and the informed written consent of the
subjects has been recorded individually. Patients
selection criteria includes (1) histopathologicalhpven
cases of invasive breast carcinoma (2) Age mora tha
18 years and less than 70 years (3) Karnofsky
performance score of 70 or more. Other selection
criteria were patients with normal liver functioast,
renal function test, hematological parameters and
echocardiogram, patients with negative pregnansy te
non metastatic disease and without the previousrlyis

of cancer. All patients received 3-4 cycles of
neoadjuvant chemotherapy CAF (Cyclophosphamide
500mg/m, Doxorubicin  50mg/m and 5-FU
500mg/m). Above patients underwent modified radical
mastectomy after 10-15 days from last cycle of
chemotherapy.

Clinical Evaluation: A detailed history and clinical
evaluation was done in all the patients. Examimatb

both breasts and axilla and evaluation for probable
metastasis was done. Breast lump was measured along
two perpendicular diameters using Vernier calipard
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mean diameter and Volume (Volume=/6xd® where
d=mean diameter in centimeters) were calculated.
Staging of the disease was done using AJCC staging
system 2002

Color Doppler Ultrasonography: Color Doppler
examination of the tumor was done with LOGIQ 400
CL System (GE Medical System) using a high
frequency (11 MHz) linear electronic array prob&éeT
diameters of the tumor were measured as largest
diameter and another is perpendicular to it and the
thickness of the lesion was recorded using thereleic
calipers. The sonographic tumor volume (Vs) was
calculated as Vs = /6xd1xd2xD; Where d1, d2 are
diameters and D is depth of the tumor in centinseter

The Doppler parameters were recorded by standardize
machine setting were used to optimize sensititiow
velocity and low volume blood flow (wall filter-low
frequency; dynamic range 60DB; persistent shiftpico
threshold- 50). Resistivity index (RI), Pulsatililydex
(PI), Maximum flow velocity (Vmax) of intratumoral
vessels were recorded. Peritumoral flow was not¢riak
into account for assessment. The Rl and Pl are
calculated as RI = Peak systolic velocity - Endstic
velocity/ Peak systolic velocity and Pl = Peak sljst
velocity - End diastolic velocity /Average velocity

Mammogram: Bilateral mammogram was performed
with dedicated mammographic equipment (GE
Senographe DMR Plus Mammography Machine), using
standard craniocaudal (CC) and mediolateral oblique
(MLO) with 30° projections after adequate breast
compression. All examinations were performed by
radiographic technicians under direct supervisiérao
radiologist experienced in mammography. Depending
upon the texture of breast, adjustments were made
between 22-30 kV and 40-160 mAs.

Size of the tumor by mammogram was measured as the
largest diameter of the whole tumor in any diractio
with a ruler and another dimension perpendiculah&d
and the volume was calculated as Vm=6xd3; d=
mean diameter in centimeters..

Response evolution: The assessment of the chemotherapeutic responde igréhe breast tumor was done by all three
methods (Clinical examination, Color Doppler Soragry and Mammography) with respect to the reductiothe
calculated volume. Percentage change in vascuthcas (RI, Pl, Vmax) was assessed both in breasortuFinally,
these were correlated with the grades of respobsereed on histopathological examination. Accuratylinical,
sonological examination and mammogram in deterrgirtiee size of breast tumor and axillary lymph nodese
assessed, considering histopathological examinagdhe gold standard.Grades of response were reeassiper tablel
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Table-1: Grades of Response.

Grades Criteria
1 Increase/No change/<2s¥rease

2 25-50% decrease

3 >50% decrease

4 Complete disappearance of mass (volume)
Complete disappearance of flow signals.
1 No chemotherapeutiogha

2 Minimal chemotherapeutic changes

3 Moderate chemotherapeutic changes

4 Total annihilation of tumor tissue
(100% disappearance)

Tumor size, RI, PIl, Vmax

Post-mastectomy histology

Statistical analysis: At the end of the study, the results were tabulated analyzed using statistical software package
SPSS version 16. Relevant statistical tests sudkadsPearson’s Correlation Co-efficient, Weightédppa statistics,
Spearman correlation coefficient and Paired t-test® used.

Result

Out of 30 patients, 10 patients were excluded fthenstudy, five patients (16.6%) who had receivddva cycles of
chemotherapy and then defaulted, remaining 5/3®B%p patients developed metastatic lesion and matieith locally
inoperable progressive disease during neoadjuvhamotherapy (2 patients developed lung metastasipatient
developed brain metastasis and 2 patients devellmpadly advanced inoperable progressive dised#B0 (66.6%)
patients had received 3 cycles of neoadjuvant chieenapy followed by surgery (modified radical masbeny). Patients
characterization were tabulated in table-2

Table 2: Table showing patient and tumor characteristics.

Characteristics Total no. of patients (30)
Age (years) Mean -52.20+10.64
Menopausal status

pre 7(23.3%)

peri 4(13.3%)

menopausal 19(63.3%)
Laterality

Right 15(50%)

Left 14(46.6%)

Bilateral 1(3.3%)
Duration (mean in months) 12.85+8.74
Quadrant

Upper outer 19(60.3%)

Upper inner 4(10.3%)

Lower outer 1(3.3)

Lower inner 0

Central 6(20%)

T status

T2 1(3.3%)

T3 9(30%)

T4a 2(6.6%)

T4b 12(40%)

T4c 6(20%)

N status

N1 22(73.3%)

N2 7(23.3%)

N3 1(3.3%)
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After the complete history and clinical examinatiafl patients underwent color Doppler ultrasonogsamnd
mammogram. The tumor and lymph nodes measuremgrunical examination, mammogram and color Doppikbra
sonography at the time of presentation were as showable-3.

Table 3: Tumor and lymph nodes characteristics at the time of presentation.

Characteristics Clinical examination: | Mammogram: Color  Doppler ultra

range(mean) range(mean) sonography:

range(mean)

Tumor :
Largest diameter(cms) | 3.5-15 (7.25+2.53) 3.5-9.6 (5.54 + 1.56) 2.84-13.7 (5.04+ 2.14)
Volume (cc) 14.12-1765(263.4+243.5) 19.6-381.26 8.5-666.05 (70.75+ 105.1
Doppler parameters (90.45+£105.63)
RI - - 1.31-0.53(0.85+0.19)
Pl - - 0.87-4.75 (2.18+0.868)
V max (cm/s) - - 6.4-62.9 (23.88+13.49)
Lymph nodes:
range(mean) 1-5 (2.31+0.94) - 2-8(2.70+1.94)

Total number

Largest diameter (cms)
Doppler parameters - -
RI - -
PI - -
V max (cm/s)

1-4(2.39+1.26) - 0.8-4.1 (1.84+0.92)
0.57-1.31(0.982+0.46)
1-3.24(1.89+0.54)
9.6-58.2 (24.6+12.5)

The mean diameter and volume of the tumor assedsedchemotherapy by clinical examination, ultrasgraphy and
mammogram were 4.38+1.98cms, 68.42+91.32cc; 3.94£Ms,37.55 + 98.21 cc and 4.17+1.40cm; 39.25 Bot4.
respectively. After the surgery the histopatholag&xamination findings were tabulated as in table-

Table 4: Histopathological tumor characteristics.

Characteristics

Histopathologiocal findings

Tumor

Largest Diameter(cms) [Range (mean)]
Volume (cc) [Range (mean)]
Grade of the tumor [no. (%)]
Grade 1

Grade 2

Grade 3

Grade 4

Lymphovascular invasion [no. (%)]
Absent

Present

Not known

Estrogen receptor [no. (%)]
Positive

Negative

Not Known

Progesterone receptor [no. (%)]
Positive

Negative

Not Known

Her-2 neu receptor [no. (%)]
Positive

Negative

Not Known

Lymph nodes

No dissected [Range (mean)]
Positive [Range (mean)]

Largest Diameter (cms)[Range (mean)]

2-8(4.3 £ 1.68
1.7-235.8 (31.07 + 27.53)

1 (5%)
7 (35%)
12(60%)
0

6(30%)
10 (50%)
4(20%)

11(55%)
8(45%)
1(5%)

12(60%)
7 (35%)
1(5%)

8(40%)
11(55%)
1(5%)

7-27 (15.4+6.35)
1-17 (9.6%3.7)
1-4(2.46+0.54)
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The correlation between histopathological respowith response of the tumor assessed by clinicaimiation,
mammogram and ultrasonography were k=0.219, p=01807570, p=0.009 Vs k=0.077, p=0.628; r=0.4490 847 Vs
k=0.538; p=0.000; r=0.714; p=0.001 respectivelye Torrelation between the chemotherapeutic respassessed by
Doppler parameters and histopathological parameteese k=0.339; p=<0.04; r=0.750; p=0.77 Vs k=0.440;
p=0.765;r=0.297; p=0.207 Vs k=0.44; p=0.767;r=0,14=0.633 for RI, Pl and Vmax respectively. Wheradicating

all parameters are statistically insignificant, lewer RI is correlating with chemotherapeutic reggocompared to other
indices.

The clinical response to chemotherapy was obsetvdae grade 3 in 10/20 (50%) patients, grade 2/20 §30%)
patients and grade 1 in 4/20 (20%) patients. N@éepahad grade 4 response (fig-1). The sonologiadbessed grade of
response of the tumor following chemotherapy waslgr3 in 9/20 (45%) patients, grade 2 in 6/20 (3(p&ients and
5/20 (25%) patients showed grade 1 response (fig4® mammographically assessed grade of respdrike @olume
of the tumor following neoadjuvant chemotherapy wgasde 2 in 12/20 (60%) patients, grade 1 in 35%ept and
grade 3 in 5% patients (fig-2).

Fig-1: Chemotherapeutic Response by Clinical Examination.

iﬁr;:ﬁm:ﬁ.pmpy clemical pﬁuw_qm.uﬁ Post-chemotherapy clinical photograph

Fig-2: Chemotherapeutic Response by Mammogram.

Mammographic photograph (pre-chemotherapy) Mammographic photograph (postchemotherapy)
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Fig 3: Chemotherapeutic Response by Ultrasonogr aphy.

Ultrasomography of the breast (Pre-chemotherapy) Ultrasonography of the Greast (Post-chematherapy)

Fig-4: Chemotherapeutic Response by Color Doppler examination.

Dappler Parameters (Pre-chemotherapy) Duoppler Parameters (Post-chemotherapy)

Fig-5: Chemotherapeutic Response by Histopathological Examination.

Histopathological photograph (pre-chemotferapy) Histopathologscal photograph (post-chemotherapy)

The grade of response assessed by RI of the tdoflorving chemotherapy, was grade 1 in 45% (9)gy@s and grade 2
in 55% (11) patients. No patient had grade 3 odgré response. The grade of response assesseddbyttel tumor
following chemotherapy was grade 1 in 40% (8) pasiegrade 2 in 35% (7) patients and grade 3 in &g9patients. No
patient was found with grade 4 response. With idar the grade of response of Vmax of the tumolofahg
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chemotherapy, 40% (8) of the patients had gradesfpionse, 25% (5) patients had grade 2 and 35%at®nps had
grade 2 response. No patient was found with gragsgonse (fig-4). The histopathological responsshemotherapy of
the breast tumor assessed after surgery was imatigee of 25%-50% (Grade-2) ard50% (Grade-3) in 8/20 (40%)
patient each. In 4/20 (20%) patients, responsehemotherapy was: 25% (Grade-1). No patients had complete
histopathological response (fig-5). The mean valitihe difference in size of 20 patients estimdigdistopathological
examination with clinical examination, mammogrand antrasonography in breast tumor were 1.94 + 0.6i%,
0.541+0.12 cms and 1.19 £ 1.06 cms respectivelg. Mmimum and maximum difference in size was 0.8 0cms

respectively.

The percentages of overestimation and underestmatfi the tumor in 20 patients compared with thetdpathological
examination by clinical examination, sonography ammmogram were 75% and 25% Vs 25% and 75% Vs 5@% a
50% respectively. The mean of overestimation andergstimation by three methods were 1.22+0.77;#D.288 Vs
0.957+1.59; 1.07+1.32 Vs 0.538+0.255; 0.943+0.68%ectively.

The correlation between clinical examination, saapy and mammogram with that of histopathologi@maination as

the gold standard on estimation of the tumor sizerewt=-0.257, p=0.801;

r=0.797, p=0.00 Vs t=2.87,

p=.009;r=0.693,p=0.00 Vs t=0.718, p=0.04;r=0.912<@00 respectively. The results are indicatingymmengram is

better modality in assessing tumor size comparedher two.

Discussion

Neoadjuvant chemotherapy (NACT) is the use of
chemotherapy as the initial treatment modality keefo
definitive locoregional therapy is applied. Breast
conservation surgery was offered to responding
patients, who were otherwise considered to require
mastectomy [1]. Unlike orthodox adjuvant

chemotherapy where all assessable tumors have been

removed, a clinical response of the primary tunwr t
NACT confirms that tumor's sensitivity to those
specific drugs. If no response is observed, the
ineffective chemotherapy regimen is discontinued,
which avoids unnecessary toxicity and an altereativ
form of systemic therapy or surgical interventioaym
be instituted [4-6].

Response to NACT is also a prognostic indicator as
response is predictive of long term disease freeisl

and overall survival [7-9]. In our study, clinicalgrade-

3 response to chemotherapy in tumor volume was
observed in 10/20 (50%) patients. 30% patients had
grade-2 and 20% patients had grade-1 response. No
patient was observed with grade-4 response. One
patient showed increase in tumor volume after

neoadjuvant chemotherapy.

In a study by Singh S. et al, twenty-four of 25igails
showed a clinical regression in tumor volume follogv
chemotherapy. Five cases (20%) had complete
disappearance of the lesion. Clinical responseegrdd

1, 2, 3 and 4 in breast tumor was observed in 28,75
25.0%, 45.83% and 10.4% patients respectively [10].

International Journal of Medical Research and Review

Roubidoux et al prospectively evaluated low-stage
breast cancers with a mean maximum size of 24 mm in
34 patients before and after neoadjuvant chemaqtlgera
by using US [12]. The sensitivity was high for ksl
tumors of 7 mm or larger; four false-negative resul
occurred with residual tumors less than 6 mm ie.siz
Three false-positive results were caused by fisrasi
biopsy-related changes.

The mean of largest diameter of the tumor beford an
after chemotherapy was found to be 5.02+ 2.34 cms
(range 2.84-13.7 cms) and 3.54 * 2.08 (range 1148-1
cms) [11].

In the study by Lonedro et al. the mean diametahef
tumor, which was calculated based on the sonographi
measurements, was 32.4 mm before chemotherapy, 27.4
mm after two courses of chemotherapy and 17.3 mm
after the end of chemotherapy. The breast tumatsaha
mean volume of 91.4 cc (range 1.4-523.3 cc) on
sonologic examination before chemotherapy and 46.5
cc (range 0.3-267.9 cc) after two courses of
chemotherapy and 14.2 cc (range 0-95.2 cc) atrite e
of chemotherapy [12].

In this study, the mean volume of the tumor wastbu
to be 76.35 + 143.1cc (range 8.7-666 cc) and 3%.55
98.21 cc (range 1.31- 451.97cc) in pre and post
chemotherapy patients respectively. No patient was
observed to have an increase in size or complete
response following chemotherapy. With regard to the
sonologically assessed grade of response in volhfme
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the tumor following chemotherapy, 9/20 (45%) paten
had grade-3 response, 6/20 (30 %) patients hac¢tad
response and 5/20 (25%) patients shows grade-1
response. Huber et al evaluated color Doppler UE7in
patients before and after neoadjuvant chemotherapy.
Concordance between histopathologic results anar col
Doppler US was 0.87 vs. 0.474 for histopathological
results and clinical examination, using Kappa
statistics[13].

Singh G et al, in a study of 50 patients, found tha
mean value of RI at the time of presentation was
0.89+0.13.27. 27 (54%) patients showed regression i
RI while 23 (46%) patients had increase in Rl failog
chemotherapy. Kumar A et al, in a study of 50
patients, found the mean measured value of Rlhat t
time of presentation was 0.756 + 0.246. 4/50 (8%)
patients showed increase in RI following chemothgra

[1].

In this study, the mean RI values of the tumor keefo
and after chemotherapy were 0.82+0.28 and 0.8310.24
respectively. Three patients (15%) were observed to
have an increase in Rl value after chemotherapy. No
patient had complete response to chemotherapy. With
regard to the grade of response assessed by Rieof t
tumor following chemotherapy, 55% patients had
grade-2 response and 45% patients had grade-1
response. No patient had grade-3 or grade-4 respons
Kumar A et al. in a study of 50 patients observed
Grade-1, 2, 3 and 4 RI response in breast tum@2in
(44.0%), 4 (8.0%), 0 (0%), and 24 (48.0%) patients,
respectively. Singh G et al. (2009), in a study of 50
patients observed Grade-1, 2, 3 and 4 RI resporngei
breast tumor in 43 (86.0%), 4 (8.0%), 1 (2.0%) and
(4.0%) patients respectively[10].

In our study, fair agreement and slight correlation
(k=0.339; p=< 0.04; r=0.075; p=0.775) has been doun
between RI and histopathological response in breast
tumor. In the study by Singh S et al. (2005), in 25
patients, the Color Doppler US showed a sensitiofty
88.8% for predicting complete histological response
with a negative predictive value of 92.3%. A sigraht
correlation was obtained between Color Doppler US
and histological response(r=0.688,<0-001; k=0.251,
p=<0.0002).

Singh G et al. in a study of 50 patients found rirean
values of PI at the time of presentation was 106568

20 (40%) patients showed regression in Pl while 30
(60%) patients had increase in Pl following
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chemotherapy [10]. Kumar A et al, in a study of 50

patients found the mean measured value of Pl at the
time of presentation was 1.358 = 0.546. 8/50 (16%)
patients showed increase in Pl following chemotbgra

[1].

In the present study, the mean PI value was 1.26+0.
and 1.91+0.94 in pre and post chemotherapy assassme
respectively. Three patients (15%) were observdtl wi
increase in Pl value after chemotherapy. No patiedt
complete response to chemotherapy. The grade of
response assessed by PI of the tumor following
chemotherapy was grade-1 in 40%, grade-2 in 35%
patients and grade-3 in 25% patients. No patierg wa
found to have a grade-4 response.

Kumar A et al, observed Grade-1, 2, 3 and 4 regpons
breast tumor Pl in 18 (36.0%), 6 (12.0%), 2(4.0%) a
24 (48.0%) patients respectively. Singh G et @08,

in a study of 50 patients observed Grade 1, 2,d834an
response in breast tumor Pl in 30(60.0%), 8(16.0%),
(18.0%) and 2 (4.0%) patients respective§ingh S et

al. (2005), found a significant correlation betweator
Doppler US (Pl response) and histological response
(r=0.751, p=0.001; k=0.123, p=0.716). In our study,
fair agreement and slight correlation (k=0.440, .[366;
r=0.297, p=0.207) has been found between Pl and
histopathological response in breast tuthor

Singh G et al, in a study of 50 patients, foundrtfean
values of peak systolic velocity (PSV) at the tiofe
presentation to be 22.15+16.02 cm/s. 30 (60%) pigtie
showed regression in PSV while 20 (40%) patients ha
increase in PSV following chemotherapy. Patienth wi
an intratumoral blood flow velocity increase after
chemotherapy had a greater likelihood of local
recurrence and metastasis compared with patients in
whom flow velocity decreased after chemothefapy
Kumar A et al. (2007), in a study of 50 patientsrfd

the mean measured value of Vmax, at the time of
presentation as 0.396 + 0.294 m/s. No patient sdowe
increase in Vmax following chemotherapy [1].

In the study of Londero et al, the assessmentebibe

of the tumor was performed in 13/15 cases. Themelu

of the tumor, which was calculated based on the

mammograms’ measurements, had a mean value of
1928 cm3 (range 24.3-761.8 <c¢m3) before

chemotherapy, of 163.4 cm3 after two courses of

chemotherapy and of 164.2 cm3 after the end of
chemotherapy. In detail, the Responders presented a
mean volume of 65 cm3 (range 0-329.8 cm3) after the
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end of chemotherapy. The mean diameter of the tumor
which was calculated based on the mammograms’
measurements, was 37.5 mm before chemotherapy, 32.6
mm after two courses of chemotherapy and 29.4 mm at
the end of chemotherapy. The mean diameter of the
tumor measured in the pathologic specimen was 23 mm
Using the RECIST criteria, based on the measuresnent
performed on mammograms, demonstrated CR in one
case (6.5%), PR in eight cases (53.5%), SD in four
cases (27%) and PD in none. Therefore, 9/15 patient
(60%) were classified as responders, and 4/15 matie
(27%) as non-responders [12].

In the study by Carla et al, one hundred forty-one
patients had clinical examination, adequate

mammography and echography assessment before and

after chemotherapy. A disease response to treatment
was more frequently observed with clinical palpatio
than either echography or mammography. Comparisons
of clinical and mammographic response to treatment
showed some agreement in 40 cases (28.4%) and
disagreement in 101 cases (71.6%). This was
comparable with clinical versus echographic respsns

41 cases (29.1%) and 100 cases (70.9%), respgctivel
The mammographic assessments in patients attaining
complete clinical response to primary chemotherapy
revealed 2 CR, 11 PR and 19 SD while the
corresponding echographic results were 3 CR, 12 PR
and 17 SD [15].

In our study, moderate agreement and substantial
correlation was found between mammogram and
histopathological response in breast tumor (k=0.538
p=0.000; r=0.714, p=0.001).

Conclusion

In conclusion, mammogram is the best non invasive
modality of assessing the chemotherapeutic respionse
breast tumor than Clinical examination and Color
Doppler Ultrasonography.

In assessing the chemotherapeutic response orgxill
lymph nodes, Clinical examination is a better mitgal
than Color Doppler Ultrasonography while considgrin
histopathological examination as gold standard. In
estimation of size of the breast tumor, mammogram i
better than Clinical examination and Ultrasonogyaph
In assessing size of axillary lymph node, Clinical

examination is better than Ultrasonography while
considering histopathological examination as gold
standard.
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