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24747} 9 BAb 1360 2 (Table 1) 2 47154k 513
% (skin thickening), %% (edema), A} 2% 4] 3|5} (new ca-
Icification)®] A, M2 FHo] B, 12|32 =5 1t
& (postoperative scar)®] AA o3 oFo} B9kl gk A]
Zkol Aol mE 9] £ EL] WIS gof Btk TEH
vl#od &2 CGR Senographe 500T(Thomson-CGR Medi-
cal, Columbia, Md) & A}-&4-8}ef A5l 3, Z=-gohfubat
°§§S Acuson 128(Acuson Corp., Mountain View, CA,
USA)-& AFg3}e] Alaisled sl 5.0 MHz 413 &F=x}(linear
transducer)E AFg-5FiTh

EE e 5 677 At F AR EE ARk
grom HIAA A gE Foki-9d oF 4500cGyS 4—657F
2AEE & 15 F F7EEARR 9F 1,600 cGy S AT

zZ =

3] 3u] F 236 BFo] A vehgon g £ A

Table 1. Time Interval of Follow-up after Surgery

Time Interval after Surgery(mo)

0—3 6—11 1217 18—23

Number of

16(70) 23(100) 10(43) 5(22)

Note :Percentages in parentheses
mo=months

Patients

Table 2. Number of Patients at Given Time Intervals Demon-
strating Skin Changes

Skin After Surgery(mo)

Appearance 0—3 6—11 12=17 18-23 7
Thickened 16(1) 23(7) 10(1) 5(0)
Normal 0 0 0 0

Note :Perentheses are the number of patients with the most
thickened skin at given time interval of those who had
three examinations at least.
mo=months

Table 3. Number of Patients at Given Time Intervals Demon-
strating Breast Edema

Breast Edema After Surgery(mo)

Appearance 0—3 6—11 12—17 18—23
Dense 11(7) 22(2) 5(0) 2(0)
Normal 0 1 5 3

Note:Perentheses are the number of patients with the most
increased density at given time intervals of those who
had three examinations at least.
mo=months

7= Aol 33] o|AFAH A} H 94 F 5% Y
o7} 14, 1270 o] 57} 1419 3z, 67 Lol A 1170 Lol
7P T 24 71 ok e 23704 7A] FHAAALE ¢ A

T AATAR oA ¥k AlS asle F4
—S— B olth(Fig. 1, Fig. 3-5). o] & 2d|o| A= 671 Lo 7}
7 ] Fu| 371 Askel o o] & FAA AL M= A AA
FAGmMmM)ZE a3 JH AE e FAE A3
(Table 2, Fig. 5).

T 234 BFA velden 1 ‘45}‘4 A e 5
=5 12784 X5 Al HAol A 25 el 2
23 230 BFAA A4S AAbelA 7P 3Fo] Alstede
o A% FAZAE o B AT PheE B o
(Fig. 3-5). #|Fu]Foj A&} ulA7IA 2 Hojx 33] o)A
FARAR 9NF SETF Y ool ¥Fo] 44 Mg
R A97} TR 7bE Beken] o % A% gaste] AR
F 187049 o) Foll FH AR 5ellF 3ol A AT )
SR AR FFo] 7HA4T 2718 Bl (Table 3).

A 3|37 239]F 1404 velgow veld A]7]
= TFeF 1271ddg e yelghgd o2 212 A @k

‘hickness(mm)
10T

591

0 t t 1

" g 12-17 18-23
-3 et Months after Therap

Fig. 1. Skin thickness at given time interval. Skin thickening
is most pronounced at 6 months of therapy and retumed to
normal at 18 months of therapy.

Number of
Patients
30 T

88— Postop Scor

««=8--= SkinThickening

= --8-—- Breast Edema

20 4+ N,

0-3 6-’11 I21|7 18-23
Months after Therapy
Fig. 2. Skin thickening, breast edema, and postoperative scar
at given time intervals. The postoperative changes including
skin thickening, edema, and postoperative scar are most
pronounced at 6 months of therapy and tend to retum to nor-
mal at 18 months of therapy.
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Fig. 3. Serial postoperative imaging for an infiltrating ductal carcinoma.

a-d. Breast edema is most pronounced at 3 months after surgery and diminishes after that time. Postoperative scar(solid arrow)
is well demonstrated.

e-g. Skin thickening is most pronounced at 9 months after surgery. The ultrasonogram at 15 months after surgery shows
postoperative granuloma(open arrow).

A at 2 Efubated 274 oA A 332 A E gl tH(Table 4). ¥r&o] WA FEfutEdolvt 253w
TEF G52 1edA depton 3hEqta)e] i e g #Zodol| A A Zztell zlel= GIAAT 2L afHEede]

SuEd e 23a-fEe o] ¥ =fo] =k % ko] wdo] E G E ) o wE o2 e}
445 ubE (postoperative scar)-& Ho]x 23] o|AF = wth(Table 5, Fig. 4)

A7 € 20905 169 A vebtew] vehd X]7)= 6 o 5u) S o] 248 AlG FAHAN & A BT

Mo A 11 Dol 7} 9| 2 714 wgkom 1270l A 17 =5 671458 1170 o]ujol] ¥3ir} 71 A 8lsl o

Mol W7} 3dl L % 7N Louof L E HER 44 Ol F Al FAade B S B ow FEF i AR

7} 2l sdch(Fig. 3-5). =&t 4of|ofl A= vb-Eo] WA= A gt FEF /1L FE 1Moo 71 o] A=l em
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Fig. 4. Postoperative imaging for an infiltrating ductal carcinoma in a mammographically dense breast.

a-d. Breast edema is most pronounced at 1 month after surgery and diminishes after that time.

e-h. Postoperative granuloma(solid arrow) is well visualized at 1 month after surgery, but this finding is not definite in
mammogram due to dense parenchyma. Skin thickening persists at 15 months after surgery and subcutaneous fat obliteration
(open arrow) is also seen at 15 months after surgery.

Table 4. Numbers of Patients at Given Time Intervals Demon-
strating Postoperative Scar

Table 5. Detection of Postoperative Scar by Mammography
and Ultrasonography

After Surgery(mo) Number of

0—3 6—11 12—17 18—23 Patients

After Surgery(mo) Number of

0—3 6—11 12—17 18—23 Patients

Ultrasonography 4

Scar Formation 4 9 3 0 16 9 3 0 16*
No Scar Formation 4 Mammography 2 9 1 4 16*
Total (4) (13) (16) (16) 20* Note: Asterisk is the number of patients who had postopera-

Note:Parentheses are accumulated number of patients who
had scar formation. Asterisk is the number of patients
who had two serial examinations at least
mo=months

tive scar in two or more serial examinations
mo=months
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Fig. 5. Serial postoperative imaging for an infiltrating ductal carcinoma.

a-d. Breast edema and skin thickening are not prominent in this patient.

e-i. Skin has returned to near-normal thickness at 12 months after surgery. Postoperative granuloma(solid arrow) and
subcutaneous fat obliteration(open arrow) diminish in size at 19 months and 22 months after surgery, respectively.
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Sequential Changes of the Breast after Partial Mastectomy with
Irradiation in Breast Cancer: Mammographic
and Ultrasonographic Findings

Pyeong Ho Yoon, M.D., Ki Keun Oh, M.D., Choon Sik Yoon, M.D.,
Chang Ok Suh, M.D.", Hy De Lee, M.D.2, Woo Hee Chung, M.D.3

Department of Diagnostic Radiology, "Department of Therapeutic Radiology,
2Department of General Surgery, 3Department of Pathology, Yonsei Univeristy College of Medicine

Purpose: The purpose of the study is to determine the mammographic and ultrasonographic features of the
breasts with partial mastectomy and irradiation.

Materials and Methods: The authors reviewed the serial studies of 23 patients who had partial mastec-
tomy and irradiation. Mammogram and ultrasonogram were perfomed every 6 months after surgery in all
patients. Sixteen of 23 patients took mammogram and ultrasonogram 1 month after surgery additionally. We
evaluated skin thickening, edema, new calclfication, and postoperative scar.

Results: Skin thickening was observed in all patients at initial study after surgery and were most
pronounced 6 months after surgery. In the most of patients, increased breast density suggesting edema was
seen at the initial study after surgery. Skin thickening and edema were most pronounced 6 months who had
retumed to normal state 18 months after surgery in 3 of 5 patients who had serial studies until 18 months after
surgery. Scars were noted in 20 of 23 patients and 9 of 20 patients had scars 6 months after surgery. The
postoperative changes including skin thickening, edema, and scar were most pronounced at 6 months after sur-
gery and had retumed to normal at 18 months after surgery.

Conclusion: We conclude that postoperative imaging should be obtained 6 months after surgery, followed
by every 6 month intervals, which can be effective in differentiating posioperative scar from recurrent carci-

noma and can avold invasive studies.

Index Words : Breast neoplasms. therapy
Breast neoplasms. therapeutic radiology
Breast neoplasms. US studies

|
|
|
|
|
|
|
|
|

Address reprint requests to : Pyeong Ho Yoon, Department of Diagnostic Radiology, Yonsei Univeristy College of Medicine
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