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Objective logic specimens were evaluated for size, margins, and accu-
To evaluate the efficacy of intraoperative ultrasound in obtain-  racy, and patients were questioned about satisfaction with
ing adequate surgical margins in women undergoing lumpec- cosmetic results.

tomy for palpable breast cancer.

Results

Surgical accuracy was improved with intraoperative ultra-
sound-guided surgery. Margin status was improved, patient
satisfaction was equivalent, and cost was not affected using
ultrasound technology. Intraoperative ultrasound appears es-
pecially efficacious for women whose preoperative mammo-
gram shows dense parenchyma surrounding the lesion.

Summary Background Data

Adequacy of surgical margins is a subject of debate in the
literature for women undergoing breast-conserving therapy.
The emerging technology of intraoperative ultrasound-guided
surgery lends itself well to a prospective study evaluating sur-
gical accuracy and margin status after lumpectomy.

Conclusions

Methods The use of ultrasound-guided surgery optimizes the surgeon’s
Two groups of women undergoing lumpectomy for palpable ability to obtain satisfactory margins for breast-conserving
breast cancer were studied, one group using intraoperative techniques in patients with breast cancer. Patient satisfaction
ultrasound (n = 27) and the other without (n = 24). Patho- is excellent and a cost savings is most likely realized.

Although A-mode or non-real-time B-mode ultrasound im-and guiding needle biopsy of ultrasound-visible lesions, but the
aging started in the 1960s, it was of limited clinical utility. transfer of this technology to the surgical suite for breast
With the introduction of high-frequency real-time B-mOdeprocedures has been a recent phenomenon.
ultrasound in the late 1970s, the surgeon could use U|traSOUﬂdBreast_Conserving therapy (BCT) has gained wide accep-
to guide surgical procedures. Special intraoperative probgsnce as providing long-term survival equal to that seen with
were developed, and in the 1980s intraoperative ultrasoungastectomy for early-stage breast cancers, and accordingly the

(I0US) was developed for hepatobiliary surgery, NeUrosur,mper of lumpectomy procedures has increased dramatically.

gery, and vascular surgefyBreast surgeons were quick to Too often, however, the surgeon is disappointed to discover

begin using office-based ultrasound for defining breast les'ort]ﬁat a lumpectomy performed for a small palpable tumor fails

to achieve a complete excision with histopathologically nega-
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Figure 1. Two images in longitudinal (A) and transverse (B) planes of a palpable breast cancer. A 7.5-mHz
probe is used on the skin to guide the surgical excision. Cursors delineate the margin.

In 1999, Harlow et &l described the use of IOUS local- probe (B&K Medical, Marlborough, MA). The probe was
ization of nonpalpable lesions to guide surgical lumpectomycovered with a sterile sleeve and sterile gel was applied to
procedures in an effort to obtain clear margins. They rethe skin surface overlying the lesion. An initial transverse
ported an impressive overall success rate of 97% (63/65) iimage was obtained, and the lesion was centered on the
achieving pathologically negative excision margins withultrasound screen (Fig. 1). A sterile skin marker was then
ultrasound guidance. Their results compared favorably withused to mark the lesion along the transverse axis. The
a 50% to 70% range of success typically reported forprocess was repeated in the cranial—caudal plane. The ac-
obtaining negative margins with BCT. curacy of this localization was reconfirmed before proceed-

Localization of small palpable breast tumors using I0USing with incising the skin. The skin flaps were created with
offers several potential benefits for the patient desiringscissors, and I0US was used in the open wound overlying
BCT. We hypothesized that IOUS would provide the sur-the palpable mass to aid dissection to obtain excision of the
geon with more precision in localizing tumors than palpa-tumor with the desired 1-cm margins of surrounding breast
tion alone. This would result in a lower positive-margin parenchyma. If the tumor location did not permit a clear
rate, thereby decreasing the frequency and expense of ad-cm-deep margin, fascia overlying the pectoralis major
ditional resection procedures. We further hypotheSized thahas taken. A postexcision Specimen ultrasound was per-
IOUS would improve cosmesis by enabling the surgeon tqormed immediately after the specimen was resected, with
pOSition the incision on the breast Optlma”y and minimizetransverse and Sagitta| images obtained. If the margin ap-

the resection of normal breast parenchyma. peared less than the 1-cm desired margin, additional breast
parenchyma was resected in that direction and separately
METHODS labeled and sent to pathology for evaluation. All specimens

) ) were oriented by sutures placed by the surgeon.

Patient Selection Patients not receiving IOUS underwent a standard exci-
Fifty-one women with breast cancer were recruited for
this study. All surgical procedures were performed between

December 1, 1998, and October 15, 2000. Patients were

randomized to receiving ultrasound-guided surgery=(n

Table 1. PATIENT DEMOGRAPHICS

27) or standard surgical excision without ultrasound=(n Family
24). Patients were chosen for the study if they had biopsy- History:
proven infiltrating ductal carcinoma of the breast, stage T1 First-Degree
or T2. Only patients who had undergone preoperative core Relatives
biopsy of the lesion were eligible. Age <50 Age >50 Yes No
Ultrasound 6 21 4 23

Surgical Procedure (n=27)

For patients receiving IOUS, lesions were localized be—CCzrr]‘t[O'%)
fore skin incision by a 7.5-mHz linear-array ultrasound _

5 19 6 18
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Table 2. BI-RADS CLASSIFICATION Table 3. TUMOR STAGE
1 2 3 4 5 T1a T1ib Tic T2
Ultrasound 0 0 1 18 9 Ultrasound 3 11 4 4
Control 0 0 0 9 16 Control 0 15 6 3

sion of their palpable masses. No sham ultrasound Proc8satients in the IOUS group were younger than 50 years; 5 of

dure was performed. 24 patients in the conventional surgery group were younger
. than 50. At preoperative interviews designed to assess fam-
Data Analysis ily history, 4 of 27 patients in the IOUS group and 6 of 24

Preoperative demographic data including age, family hisi" the conventional surgery group reported breast cancer in
tory, tumor stage, and mammographic interpretation werd Single first-degree relative. No patient in either group
gathered. Intraoperative data including length of Surgery’reported having two first-degree relatives with breast can-

cost, and ultrasound findings were recorded. At 2 week§€'- In reviewing the preoperative mammograms on all
after surgery, the patient was asked to fill out a questionpat'e”tS' we found that 26 of 27 patients in the IOUS group

naire evaluating her satisfaction (1-5 scale) with the overall’2d Breastimaging Reporting and Data System (BI-RADS)
cosmetic result. IV or V tumors; all 24 patients in the conventional surgery
All data were compared between groups using standar©UP had mammograms judged BI-RADS IV or V (Table

statistical evaluations for means and standard error. Data wefd- FOUT patients in the IOUS group had tumors greater tha.n
compared between groups using analysis of variance calcul-CM in diameter by mammographic evaluation (T2 lesion);
tions. Analysis was performed using SPSS-MAC (SPSS, Inc3 of the 24 patients in the conventional surgery group had
Chicago, IL).P < .05 signified statistical significance. Data are T2 tumors (Table 3).

presented as mearts standard deviation.
Pathology

One of 27 (3.5%) patients in the IOUS group had a
A positive margin was defined as any margin wherepositive margin (infiltrating ductal carcinoma in a single
tumor cells were microscopically visible on final his- margin; Table 4). This patient underwent reexcision and no
topathologic evaluation. Specimens with negative margingesidual disease was identified. Seven of 24 (29%) patients
were categorized by location of and distance from thein the conservative surgery group had a positive margin (
closest margin. One of the authors (L.C.) reviewed the< .05). Three patients had one or more margins for ductal
margins of any specimen where the nearest margin coulgarcinoma in situ only. Three of the patients had infiltrating

Pathology

not be determined from the pathology report. ductal cancer at a single margin; one patient had both
infiltrating ductal cancer at one margin and ductal carci-
RESULTS noma in situ at a second margin.

Fewer patients in the IOUS group had positive margins,
and we also found that the margin of uninvolved breast
As shown in Table 1, patient demographics were similatissue was greater (76 2.0 mm vs. 4.8t 1.4 mm) in the
in the two groups for age and family history. Six of 27 IOUS patients compared with the controls. We found no

Demographic and Preoperative Features

Table 4. OUTCOME OF PATIENTS WITH POSITIVE MARGINS

Patient Tumor # Margins Choice Path

Ultrasound 1/27 (3.5%) A IDC 1 Reexc. None
Control 7/24 (29%) A IDC 1 Reexc. None

B DCIS 1 Reexc. None

C IDC 1 Reexc. LCIS &IDC

D IDC 1 Reexc. IDC

E IDC & DCIS 2 Mastectomy LCIS

F DCIS 1 Observation -

G DCIS 2 Mastectomy DCIS

DCIS, ductal carcinoma in situ; IDC, infiltrating ductal carcinoma; LCIS, lobular carcinoma in situ.
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Table 5. NEAREST MARGIN LOCATION Table 6. ACCOMPANYING PATHOLOGY
Anterior Radial Deep DCIS + DCIS — LCIS + LCIS —
Ultrasound 5 15 7 Ultrasound 9 18 3 24
Control 4 16 4 Control 8 16 2 23

DCIS, ductal carcinoma in situ; LCIS, lobular carcinoma in situ.

difference between the two surgical groups in the location

gfﬁthe closbestt mar%;]n g/able 5). I."k;W'SE’ vt\)/e fc:cundf notspecimens. In an attempt to understand what impact these
|'t§r§ncte | etween thetwo groupigs € number ot pa Itehn Pactors alone or in combination might have on overall local

With ductal carcinoma in Situ-or accompanying e ecyrrence or survival, Gwin et’agvaluated 192 reexcision

excised primary tumor (Table 6).

. : lumpectomy specimens and analyzed the relationship be-
Specimen size was 104 8 cnt for the IOUS group versus L -
: tween clinical parameters and the characteristics of the
114 + 5.6 cn? for the control group® = NS). Comparing P

specimen volume with the preoperative mammographicall}{TXCiSion of the residual tumor. In their analysis, 105 of the
: : 2 patients (54.7%) h idual t , 24% h in-
determined parenchymal density (Table 7), we found th 92 patients (5 ) had no residual tumor 6 had min

aﬁnal residual microscopic disease, 12% had extensive re-

patients with dense breasts had an increased volume of surgicyual microscopic disease, and 9.4% had gross residual

cally removeql tissue. A total of 24 patients had dense breas[ﬁmors. That study emphasized that when the initial resec-
ICJ(;IUpSreoperat|v3 ;n4atm rtr;lograrrls,llo Werle rt?]ndomlztgd :0 tth fon margins were microscopically positive, a significant

> group Tn 0 162;:0; o ﬂ?rollgb Sn ese pa :jquso Eroportion of patients could be predicted to have nontrivial
specimen volume was m the 7 group an residual tumor. The results of that study predicted that
e in the control group. I.f the breast tissue was not er S, thslmost 20% of patients with such reexcisions would have
use of I0US made litde difference (90 vs. 1023nStatistical either gross or extensive microscopic residual disease. The

significance was not reached in either group, however. authors strongly suggested that such patients would have
less optimal survival and recurrence rates.

The significance of margin status in predicting the out-

Satisfaction with the cosmetic aspect of surgery wascome of patients treated with BCT was reported by Solin et
equivalent between groups. Twenty-five of 27 patients inal® in their analysis of 697 consecutive women with clinical
the IOUS group and 22 of 24 patients in the control groupstage | or Il invasive carcinoma of the breast who were
(Table 8) rated the cosmetic outcome 4 or 5 on a 5-pointreated with BCT and postoperative radiation. Their study
scale. We found no difference in the length of surgery or theevaluated four groups of patients: 250 patients with a neg-
cost generated from operating room expenses between tlagive margin &2 mm), 57 patients with a microscopically
groups (Table 9). The average time for reexcision of mar{ositive margins, 37 patients with a close margit2(mm),
gins for the eight patients who underwent this procedureand 346 patients with an unknown margin. This study used
(see Table 4) was 7% 26 minutes, and this generated an wider “boost fields” of radiation in patients with positive or

Outcome

average cost of $1,788 688 per case. close margins. Ultimately, however, there was no signifi-
cant difference among the four groups’ 5-year actuarial
DISCUSSION survival or recurrence rates. This study concluded that se-

lected patients with positive or close microscopic margins

could be adequately treated with results comparable to those
The importance of margin status after excision of thein margin-free patients.

primary tumor as a part of BCT has been a subject of debate, The data in other studies are not so clear. Borger %t al

particularly in the recent literature. Numerous studies havevaluated 1,026 patients with clinical stage | and Il breast

evaluated the type of cancer, the margin status, and theancer at the Netherlands Cancer Institute. These authors

amount of residual carcinoma in reexcision lumpectomyexamined numerous factors in an attempt to demonstrate

Margin Status and Prognosis

Table 7. SPECIMEN VOLUME VERSUS DENSITY

Specimen Size

No. of Patients with
Dense Mammogram Dense mammograms Without dense mammograms

Ultrasound (n = 27) 10 127 = 12.3cm® 90 + 18.6cm°
Control (n = 24) 14 180 + 42.1cm® 102 + 7.8 cm®
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rate after a follow-up of 5 years was only 1.9% and did not

Table 8. COSMETIC EVALUATION differ significantly from the uninvolved group. In addition,

1 2 3 4 5 there was no difference in the distant relapse rate and

survival between the positive and negative margin group.

Ultrasound 0 0 2 10 15 The current literature continues to debate not only the
Control 0 0 2 8 4 long-term effects of margin status on survival but also what

constitutes an adequate margin. Other recent reports have
underscored the importance of obtaining as much informa-

increased risks of local recurrence and showed that highdion about margin status at the time of excision to address
recurrence rates occurred in patients younger than 40 and the ultimate question as to the impact of positive margins,
patients with tumor showing vascular invasion. The role ofnear margins, or tumor-free margins on survival and local
margin involvement was reported to be “uncertain.” Thisrecurrence®~*? Although what constitutes an appropriate
report did show, however, that patients with extensive ducdefinition of a “positive” or a “negative” margin is unclear,
tal carcinoma in situ involved within the resected specimerit is very clear that analysis of the margins is important,
had an increased local failure rate, raising the question ofossibly for survival and local recurrence and definitely in
careful assessment not only of the margins but also of théerms of patient and surgeon satisfaction with the overall
extent of the intraductal opponent of the initial pathology. results. At the very least, it is apparent that the best survival

DiBiase et af evaluated the margin status in 453 patientsstatistics clearly occur in the margin-negative or minimally
treated with BCT. They evaluated the overall number ofinvolved groups. Therefore, it would seem logical to con-
positive margins in an attempt to quantitate local recurrencdinue to evaluate postoperative specimen involvement with
Rather than evaluating the inked margins of the excisedumor as well as with preoperative or intraoperative meth-
tissue mass, they excised arcs of additional tissue by shagdologies that would ensure, at the very least, minimal
ing the edges of the excised cavity and evaluating those d@gvolvement of the margin by the excised primary tumor in
individual margins. In this fashion, they could identify the patients electing BCT.
individual margins exactly and their relation to the original
tumor (e.g., superior, medial, lateral, deep). They reporteq
that local tumor control rates for patients with negative
margins at 5 and 10 years were 94% and 87%, respectively. Various imaging modalities have been used to locate and
This compared favorably with patients with positive mar- stage tumors before surgery and to locate and remove tu-
gins, for whom 86% 5-year and 69% 10-year control rategnors and masses during surgery. Ultrasound has particu-
were reported. Breaking out the group with one positivelarly lent itself to both preoperative and intraoperative use.
margin and comparing it with the negative margin groupDuring the past 10 years, ultrasound has been used in
showed no significant difference in local tumor control. conjunction with mammography to evaluate the location
Therefore, the group concluded that women with two orand characteristics of breast lesions. The increase in the use
more positive margins had worse local tumor control tharof ultrasound as an adjunctive modality is directly related to
the negative margin group. the development of high-frequency linear-array transducers

Gage et & reached a different conclusion. They studiedin conjunction with computer-enhanced image capabili-
343 women with extensive intraductal carcinoma and evalties™*>~*>Several recent reports have evaluated the use of
uated the inked margins of the excision specimen. Using &lltrasound in the evaluation of palpable breast lesions.
1-mm distance as a negative margin, they found that th&eorgian-Smith et &f evaluated 293 palpable breast ma-
5-year rate of ipsilateral breast recurrence in patients withignancies with an ultrasound scanner using a 5- to 10-mHz
negative margins was 2%, compared with 16% in patientdinear-array transducer. They could detect all 293 palpable
with positive margins. malignant lesions. In addition, 18 of these lesions were

Assersohn et 8levaluated 184 patients, defining a posi- occult mammographically. Tresserra et’aperformed a
tive margin as less than 1 mm from the excision. Theyretrospective review on 174 cases where breast tumor size
reported that after the initial excision, 38% of the patientswas measured by sonography before surgery and compared
had microscopically involved margins. The local relapseafter surgery with the pathology reports. They reported that
the sonographic measurements of the tumor size correlated
well with the pathologic specimen. This correlation was
greater for lesions of 2 cm or less in greatest diameter. In
addition, tumors with an extensive intraductal component
Time were more difficult to evaluate using ultrasound than those
(min) Cost without such intraductal involvement.

Initial reports are appearing on the use of IOUS to guide
surgery and to confirm complete resectfdrt® Rahusen et
al*® prospectively evaluated 19 patients with 20 mammo-

maging and Assessment

Table 9. SURGICAL TIME AND COST

Ultrasound 106 * 37 $2,191 = 752
Control 121 = 39 $2,438 = 777
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graphically nonpalpable lesions. They used a 10-mHz transnay become true because the accurate assessment of tumor

ducer during surgery to localize the tumor and plan themargins reduces the surgeon’s need for additional resection

excision. They then compared their experience with 43 wireof close margins after initial specimen resection. Further,
localization excisions performed during the same period. ITOUS provides an important aid for avoiding resection of
the wire excision group, only 17 of 43 (40%) resectionslarger volumes of normal breast parenchyma, thereby im-
were deemed to have “adequate margins.” In the 20 exciproving overall cosmesis. Most importantly, if future stud-
sions using ultrasound guidance, 7 (89%) had acceptabies confirm our initial findings that ultrasound-guided sur-

margins.

gery decreases the need for second surgeries, IOUS may

Harlow et af also used IOUS to guide removal of non- result in less expensive surgery with improved patient sat-
palpable breast carcinomas. Using a 7.5-mHz linear-arraisfaction and decreased emotional turmoil. Just as ultra-
ultrasound probe, they removed 65 breast cancers in 62und has become a standard tool of the breast surgeon’s
patients. They reported an overall success rate in achievingffice practice, we propose a role for ultrasound in the
pathologically negative margins at the first procedure ofaccurate intraoperative assessment of palpable breast tu-

97% (63/65).

Use of Imaging for Resection of
Palpable Breast Tumor

In this study we addressed the use of IOUS in helping thel'
surgeon obtain margins as clear as possible, realizing thap.
the literature has not yet solved the problem of what criteria
absolutely establish a clear margin and what the ultimate
prognosis is relative to the degree of “clear” margins. It
seems reasonable to speculate that efficient removal of
breast cancer, removing as little normal tissue as possible;
while gaining satisfactory distance from malignant tissue
(surgical accuracy), is an optimal goal and that the use of
IOUS is a cost-effective technology that would be helpful in >
obtaining the greatest degree of surgical accuracy. As a
primary evaluation, we designed the study randomizing the
two groups of patients with palpable breast cancers specif-6.
ically to evaluate the efficacy of IOUS. We found, as did the
Rahusen and Harlow studies, that a higher percentage of-
negative margin samples were obtained using ultrasound
guidance. To our knowledge, few if any studies have been
able to quantitate the surgical accuracy of our study bys.
showing that the use of IOUS allowed a smaller sample of
tissue to be removed (104 émvs. 114 cm) with better
margin status (7.6 mm vs. 4.8 mm to closest margin). When
IOUS was used, there was a significant reduction in the
incidence of pathologically positive margins (3.5% vs.
29%). It is difficult to determine from our data whether 10.
extensive ductal carcinoma in situ is associated with an
increased rate of positive margins, as in Borger et al's
study® We have found no other reports, however, thatjs
suggest that the use of IOUS appears optimal in the patient
with dense breast parenchyma surrounding the lesion as
determined by preoperative mammography. Good cosmetit>
results were equivalent in both groups. Looking at our cost ,
per case and the cost of required reexcision in the case of
unsatisfactory margins, it is easy to conclude from our datas.
that if the use of IOUS increases the surgical accuracy,
fewer reexcisions (or conversions to mastectomy) will bel6:
required and a significant cost savings will be realized. .,

Finally, we showed that IOUS does not appreciably slow
the surgical procedure. Indeed, we expect that the reverse

mors as well.
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The long-term cosmetic evaluation in both groups was good, so | assume

Dr. WiLLIaM C. Woob (Atlanta, Georgia): | rise to thank the authors for there was no significant reaction or untoward effect from the use of
sending me your very fine paper and giving me the opportunity of reading/ltrasound gel material inside the breast operatively. Please comment.
it, and also to congratulate you for a randomized trial of a new technique. It is especially interesting that in the ultrasound-assisted group, the total
It is terribly important that as things are introduced that they be addresse@pecimen size was smaller with more favorable margins, although this did
with randomized trials, and we all recognize in surgery that that is thenot reach statistical significance. This difference largely occurred in the
exception rather than the rule, and so | very much appreciate that. Furthepatient subgroups classified on mammogram as having dense breast tissue,
more, you have demonstrated that you are taking smaller specimens wita patient group in which we tend to overexcise volumes of normal tissue
a higher percentage of clear margins, which is clearly the goal. A fewmore often in an effort to achieve adequate margins. This particular point
questions. argues well for many of us to consider adding this modality to our

First of all, this was entirely confined to ductal carcinoma. Do you haveoperative technique. Do you have further comment?
any data on invasive lobular cancers? Have you done any of those? You report equal operating room costs with or without ultrasound use,
Secondly, was this really a comparison of ultrasound or not, or was it gorimarily based on operative time. Where is the cost center for the ultra-
comparison of very careful mapping and incision planning or not? sound unit?

You describe with the ultrasound carefully in two planes, mapping and | am sure if most of us are going to add this to our operative technique,
marking, where you would make the incision and then repeating thathere will be a startup cost. What figure can we quote to our OR committees
examination to make sure you had placed it very well. Did you do the samer administrators?
with palpation? Did you carefully measure in two planes, make your | found your detailed evaluation of the plane of closest margin in the
incision marks, and then repeat your manual examination to give yourselfiltrasound study of the specimen interesting, and especially the fact that the
the same advantages there? Thirdly, did you compare size and location @nterior margin was not as frequently the side of close margin, as is often
palpation and by ultrasound in the office preoperatively? And did you findreported in other series. Was the ultrasound of particular utility in this
a disparity in some patients between what you found by ultrasound and bglimension, and did the use of ultrasound lead to excision of more skin over
palpation, and was it the group with the disparity that seemed to furthethe palpable lesions and, therefore, less inadequate margins in this anterior
benefit? Fourth, not having done this, I'm trying to picture how this helps.plane?

Now you used it to locate where you made the incision, then once you were Now that you have done this study, have you extended this technique to
performing the operation, you described using it in the wound to judge yourassist resection of nonpalpable tissue diagnosis-confirmed breast cancers?
margin. And then, finally, you described ultrasound of the specimen toAnd, if so, are you using it in conjunction with wire or multiple wire
make sure you have a margin all the way around. Did each part contributéocalization techniques?

equivalently, or was there a difference? Again, | wish to compliment you on a well-designed clinical study and

Now my comment: You tried for a 1-cm margin. Unless the core biopsya very well-written manuscript, especially the discussion of the dilemmas
shows extensive intraductal component, | try for a 3-mm margin. For awe all face in defining an adequate margin in breast-conserving surgery. |
1.4-cm tumor, the difference in volume between those two margins is avish to thank the Association for the privilege of discussing this paper.
7-cn mass versus a 29-érmass, four times the volume. Now, actually, ~ DR. GRACE S. Rozycki (Atlanta, Georgia): This is an outstanding paper,
you had about 100-cirmass. Now you may have women with extremely and | just want to ask a quick question. For the patient who underwent
generous breasts that you admitted to this study, or they may have a littleltrasound evaluation and had a positive margin, would you advise that
bit of a defect from where these were removed. | have limited myself tosurgeons purchase or use a wide-band frequency transducer that would
using ten sensors linked by a very small computer to try and judge thagllow higher resolution and possibly minimize the negative result? Thank
3-mm margin. It would appear that this study and the one before it provideyou.
further evidence of my advancing cerebral arteriosclerosis because | had Dr. V. Suzanne KLIMBERG (Little Rock, Arkansas): | just would like to
always put the hematoma in the breast after my biopsy, Dr. Klimberg, nosay that this technique frees you from radiology and scheduling, particu-
before it. And the embracing of new technology as part of my operativelarly. And | think this is an important part of what you can do. You are

approach, | must admit, | find that | am a bit resistant to. freed up from that so you can go directly to the operating room.
So even though | may not like your results, | loved your study, and |  The question | want to ask is, | can’t comprehend that this would not be
congratulate you for it. less expensive, because it also frees you from the cost of radiology, which
Thank you. is not only the procedure itself, which far exceeds the cost that you charge

Dr. R. RHILLIP Burns (Chattanooga, Tennessee): President Aust, Secdintraoperatively for ultrasound, but also the reading that they do, which is
retary Townsend, members, and guests. |, too, rise to compliment Drsanother additional cost. Did you take those into account in your cost
Moore, Hanks, and group on a well-designed study which offers a newestimates?
application of an old diagnostic modality, breast ultrasound, to the use of Thank you.
ultrasound in helping solve a problem common to all surgeons who DR. MarciA MoorEe (Charlottesville, Virginia): President Aust, Secre-
perform breast cancer treatment—that of inadequate margin after partighry Townsend, members, and guests. | want to preface my remarks by
mastectomy or lumpectomy which, when it occurs, leads to both increasethanking Dr. Burns and Dr. Wood for their kind review of the manuscript
costs to the health care system and to the patient and, especially, ia advance and for their kind questions. | will try to take them in order.
psychological stress to the patient if reexcision is required. Dr. Wood began by discussing infiltrating ductal cancers versus infil-

The text of the paper well describes the prospective design and startrating lobular, as he noted that we had excluded infiltrating lobulars from
dardization of operative technique and evaluation used in the study, anddur group. And the reason we did that is in response to our initial studies
recommend it to the audience for your review. | do have a few questionshat we published from this group last year, showing that our positive
and comments. margin rate is much higher in infiltrating lobular cancers. And we felt that
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we would have a more sensitive study if we could restrict ourselvesdoes is reduce my ability to see the edge of the tumor and to feel the edge
initially to infiltrating ductal cancers. Indeed, the gist of most of my of the tumor. The ultrasound will help restore to you some of the tactile
discussion today will be a plea to the membership to try to join with us toability that | believe you use with the fluid that is injected around the tumor
do additional studies of this sort. | think there are many that could comegg part of your sentinel node procedure.
from this. | would love to see infiltrating lobular cancers included in this  pr. Wood has published several times on the benefits of having a 3-mm
group. margin. | think a 3-mm margin is technically adequate. Unfortunately, |
Dr. Wood wanted to know which portion of the ultrasound procedure geem to need to aim for a 1-cm margin to even get a 5-mm margin. If |
was the most helpful. It may indeed be that it helps us in the incisiongimeq for a 3-mm margin, I think I'd have positive margins all the time.

planning, and,_ as Dr._ Burns pointed o_ut, in as§essing the anterior margirlgSut a 3-mm margin, | think, would be adequate if | only had a way to get
although we did not find that the anterior margin was the problem most Ogt. It may be with Dr. Rozycki's help and some additional ultrasound

the time we had expected we might. techniques we may ultimately be able to have a 3-mm margin.

| think that we do not have the data to tell you whether we are looking ) ) .
. S 2 | do want to encourage again any members who would be interested in
at the difference in size from palpable versus ultrasound, though, in

general, the way the ultrasound helps us, and as Dr. Rozycki points ouft .multicenFer evaluation- of this techniqge. pruld encourage us to do it. |
could help us even more with the appropriate tools, is to help us furthth'f‘k that it would provide some additional information about surgeons
define the edges of the tumor. being able to use ultrasound efficiently in the operating room.

The reason that | began this study actually came from my beginning to Dr. Klimberg asked several questions that have to do with cost compar-
do injection procedures for sentinel node. | have spoken with many of thdson. | did not add any cost to the patient for ultrasound because this was
experts on sentinel node surgery, and almost none of them have thleeing done as part of a study, and we did not think it was ethical to bill the
experience that | have, which is that when | inject 5 cc of isosulfane bluepatient for that portion of our procedure. Because these are palpable
peritumorally, | reduce my own tactile feedback for the edge of the tumorlesions, we were not having radiologists involved in the control arm of the
and | furthermore stain the tissues with this brilliant cerulean blue, a lovelystudy, so there was not an offsetting radiologic cost.
color that | just used to paint my dining room, but, nevertheless, what it Thank you for your attention.



