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SUMMARY

Introduction/Objective About a third of the breast lesions on mammography are clinically occult. The
goals of surgical treatment are to locate, remove, and verify their presence in the removed breast tissue.
Standard specimen mammography (SSM) has been an official procedure for the latter, while intraopera-
tive digital specimen radiography (IDSR) was introduced recently.

The aim of this study was to evaluate the use of IDSR versus SSM and possible benefits regarding the
duration of the procedures (operating room occupancy), availability of digital mammography for ad-
ditional number of patients, surgeon productivity, and the quality of performed services.

Methods A retrospective chart review of 109 patients who underwent IDSR for nonpalpable breast le-
sions was performed between January 2014 and June 2016. We compared the difference in the duration
of IDSR versus SSM procedure. We also observed the number of re-excisions and evaluated time-saving
in the operating room workflow.

Results The average duration of surgery in the IDSR group of patients was 51 minutes, compared to 64
minutes in the SSM group. Every IDSR procedure saved 13 minutes over the standard SSM. That would
allow another 28 procedures in the same time frame, with the same quality of service compared with
SSM. In that way we increased productivity by 27.5%. Additional operation/surgery was needed for
histologically involved surgical margins in three cases (2.75%).

Conclusion The use of new technology resulted in the rationalization of the operative room workflow
and gave better productivity. More savings were obtained through the increase of digital mammography
capacity for diagnostics, decrease of anesthesia duration, and better management of human resources.
The number of “true” re-excisions, involving additional surgery, remained similar after introducing IDSR.
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INTRODUCTION

The treatment of breast tumors has significant-
ly advanced thanks to new technologies and
new drugs, which have led to better under-
standing of the nature of the disease. Intraop-
erative digital specimen radiograph represents
such a technology. It shortened the operative
time, increased the productivity and decreased
the work costs. A number of scientific papers
report on the ways to rationalize the work of
operating rooms [1, 2, 3].

Screening for breast cancer reveals an in-
creased rate of nonpalpable changes which
require the use of various techniques for their
localization, followed by histological verifica-
tion [4, 5]. The use of percutaneous core biopsy
and vacuum-assisted biopsy solve diagnostics
for a number of lesions without the need for
surgery [6, 7, 8]. However, the malignancies
confirmed by these biopsies, intermediary his-
tological findings or suspicious malignancies,
not suitable for core biopsies because of their
localization, size, or other contraindications,
should be managed by open biopsy. Localiza-

tion of such lesions is often performed by a
hook-wire, radiotracer (radioguided occult le-
sion localization), dye or metallic clips placed
at the site of percutaneous biopsy, or it can be
done by intraoperative ultrasound localiza-
tion [9-13]. These markers help the surgeon
localize and excise the lesion precisely. Because
those lesions are often nonpalpable and/or in-
visible even in the excised tissue, it is necessary
to confirm that they have been excised com-
pletely [11, 14, 15]. This can be achieved by
standard specimen mammography (SSM) or
intraoperative digital specimen radiography
(IDSR) [16, 17].

The aim of this study was to evaluate the use
of IDSR, which replaced previous SSM in De-
cember 2013. We assessed possible benefits re-
garding the duration of surgery and operating
room occupancy, availability of digital mam-
mography for additional number of patients,
surgeon productivity, and the quality of per-
formed services. This method allows surgeon
and/or radiologist to immediately interpret the
specimen in the operating room.
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Table 1. Sequence of actions for standard specimen mammography (SSM) and intraoperative digital specimen radiography (IDSR)

SSM Durgtlon IDSR Durqtlon
(min.) (min.)
1. The surgeon excises the localized lesion and marks it for better orientation
2. Tr.anspory of the specimen to the Center for Imaging 6 No action 0
Diagnostics
The assisting scrub nurse takes an image of the specimen
3.The technician takes images of the specimen 5 in the qperayng room; the surgeon sees iton the momt'or; 1
the radiologist can read the image simultaneously on his
monitor; consultation is upon surgeon’s decision
4.The radiologist reviews the image and communicates .
3 No action 0
the results to the surgeon
5.”Frozen section” analysis of excised margins
6. Re-excision of the tumor bed
7. Identification of the sentinel node and axillary dissection if the sentinel node is positive
8.The end of the procedure

METHODS

A retrospective study of patient charts and operative pro-
tocols gave us the data for 109 patients from 2014 to June
2016. Around one half of the patients underwent preop-
erative percutaneous biopsy, while the rest was proven
by frozen section during their surgery. In case of histo-
logically confirmed or suspicious lesions for infiltrative
carcinoma visible on ultrasonography, lesion localization
was performed primarily by a radiotracer, which allows
sentinel node identification, or we used wire localization
with para-areolar injection of the radiotracer. Otherwise,
the sentinel node (SN) would have to be examined in a
separate procedure. The third method is the use of ultra-
sound pre- and intraoperatively for lesion localization. The
preoperative part is often done by a radiologist by mark-
ing the lesion over the skin; intraoperatively, ultrasound is
available to surgeons. After lesion localization, all patients
underwent breast conserving surgery with or without SN
identification, and axillary dissection for metastases.

The durations of the procedure for the IDSR group were
obtained from the operative protocols. Since the SSM pro-
cedure duration differs from IDSR only in the time needed
for transportation, the radiological technicians needed to
obtain a specimen mammogram, and the radiologists to
interpret it, we simply calculated and added that time to
the results we obtained for the IDSR group (Table 1). These
measurements were taken three times by a stopwatch and
the average time was six, five, and three minutes. We never
considered the possibility of mammogram examination
of a patient being in progress, which would prolong every
procedure for up to 20 minutes.

We divided all the IDSR patients into subgroups in or-
der to precisely evaluate the time needed for tumor exci-
sion in the following way: those who had re-excision, SN
identification, or both (re-excision + SN), and those who
underwent axillary dissection.

In addition, we estimated the total number of re-ex-
cisions indicated by the surgeon and radiologist on the
ground of IDSR, or other reasons (visual or palpatory find-
ings in the tumor bed), or by the histopathologist (frozen
section analysis of the resected margins).
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Table 2. Discrepancies between histological findings on percutaneous
biopsy and open surgery

No. | Percutaneous biopsy Surgical biopsy
1 fibrosclerosis Ductal CIS, G2, 3,5 mm
2 papillary tumor Papillary CIS, G1, 10 mm
3. papillary tumor CIS, G?, 8 mm
4, DCIS, G3 Ductal microinvasive, G3, 3 mm
5 CDI, G2, DCIS, G2 DCIS, G2
6. | CDI,G2,DCIS,G2,4mm ADH
7. DCIS, G2, 11 mm No tumor
8,9 CDI, G2, > 40 mm No tumor after neoadjuvant
treatment

CIS - carcinoma in situ; G — grade of the tumor; CDI - carcinoma ductale
invasivum; ADH - atypical ductal hyperplasia

We also estimated the total number of additional sur-
geries for the group. The productivity was assessed in re-
lation to the predicted time-saving with the use of IDSR.

RESULTS

The localization procedures were pre- and intraoperative
ultrasound in 66 (60.5%) cases, “hook-wire” in 29 (26.6%),
and radioguided occult lesion localization in 14 (12.8%)
cases. Out of 109 lesion localizations, 52 (47.7%) patients
underwent preoperative percutaneous biopsy; the remain-
ing 57 (52.3%) lesions were proven by frozen section anal-
ysis intraoperatively. Twenty-nine (26.6%) patients were
verified to have benign lesions, while 30 (27.5%) had in-
filtrating carcinoma, 28 (25.7%) in situ, and 22 (20.2%) the
combination of the two.

There were discrepancies between the histological find-
ings on “core” biopsy and open surgery in nine (8.25%)
cases (Table 2).

The average diameter of the invasive tumor was 12.8
mm (range of 4-30 mm), 13 mm (range of 0.2-35 mm)
for in situ tumors, and 12.5 mm for the combination of the
two (range of 1.5-30 mm).

The average duration of surgery in the IDSR group of
patients was 51 minutes, compared to 64 minutes in the
SSM group. The average 51 minutes would be prolonged
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Table 3. Number of additional surgeries indicated by involved surgical margins

No. Primary “frozen section” procedure Additional (second) surgery Three or more procedures
1. Free margin (2 mm) on the frozen section CDI, G2 on the margin -
No tumor on the margin CLI, LCIS on the margin LCIS on the margin solved by mastectomy
3. No tumor on the margin DCIS, G2 on the margin -

CDI - carcinoma ductale invasivum; CLI - carcinoma lobulare invasivum; LCIS - carcinoma lobulare in situ; DCIS - carcinoma ductale in situ

another 11 minutes if re-excision was needed. In case of
SN identification, the average time is 66 minutes, a com-
bination of the two would give 83 minutes, and up to 97
minutes for axillary dissection.

The number of re-excisions during the procedure was
33 (30.3%). Additional surgery was needed for histologi-
cally involved surgical margins in three cases (2.75%). In
one case after the second surgery and lobular carcinoma in
situ on the margin, mastectomy was performed (Table 3).

DISCUSSION

It must be said that in SSM procedure potential errors
regarding the identification, orientation, and transporta-
tion of the excised specimen are possible; this can lead to
misinterpretation of resected margins by the histopatholo-
gist. Compression of the specimen during mammography
imaging can cause overlapping of the margins, which can
result in false positive or negative excised margins. The use
of IDSR allows for an immediate evaluation of the speci-
men, confirmation of the complete removal of targeted
tissue, and the assessment of excised margins. Our study
confirmed that the procedure was shorter by 13 minutes
with IDSR compared to SSM. Similar findings were re-
ported in a study by Kaufman et al. [18]. Other studies
do not state similar results [19]. Our results showed that
preoperative percutaneous biopsy and histological veri-
fication of an occult lesion did not shorten the duration
of the procedure significantly. It can be explained by the
practice of frozen section analysis of surgical margins in
all patients in addition to IDSR.

Every IDSR procedure saved 13 minutes over the stan-
dard SSM. That would allow another 28 procedures in the
same time frame, with the same quality of service com-
pared with SSM. In that way we increased productivity
by 27.5%.
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We expect more benefits in the future knowing the im-
pact to the learning curve and engagement of all surgeons
in the IDSR procedure.

Different studies report positive resection margins in
up to 40% of the patients treated with breast conserving
surgery [20, 21]. This leads to additional surgery, adverse
effects on cosmetics, psychological distress, and higher
costs.

According to other authors, the percentage of re-exci-
sions performed in the course of operation is comparable
to ours (30%) [17, 22], or lower [18, 23]. IDSR optimizes
the surgical procedure because the surgeon, radiologist,
and histopathologist have a real-time information about
the positive resection margins [22]. It is now possible to
exchange opinions directly with no additional time con-
sumption. We had tree re-operations (2.75%) in our study;
McCormick et al. [23] found this percentage to be 12%,
and after two-view specimen mammography they reduced
this rate to 5% [23]. The future goal is to avoid additional
operations and increase productivity as much as possible.

CONCLUSION

The use of new technology resulted in the rationalization
of the operative room workflow and gave better produc-
tivity. More savings were obtained through the increase of
digital mammography capacity for diagnostics, decrease
of anesthesia duration, and better management of human
resources. The use of this method slightly increased the
number of re-excisions during the primary operation. The
number of “true” re-excisions, involving additional sur-
gery, remained similar after introducing IDSR.

The use of IDSR in everyday practical work has made
possible rapid creation and interpretation of specimen ra-
diograms and making immediate surgical decisions based
on these images.
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WUHTpaonepaTuBHa gurutanHa paguorpaduja y3opka y TpeTmaHy HenaanabunHux

NpomMeHa A0jKU

®epeHu Buuko'?, 3opaH PapgoBaHoBuh'?, TaTjaHa ViBkoBuh Kanuwn'?, IparaHa hunac'?, lejaH Jlykuh'3, MunaHka Tatuh'?,

TatjaHa MeTpoBUh?

'YHusep3uTet y HoBom Capy, MegnumHckn dakyntet, Hosu Cag, Cpbuja;

2MHcTutyT 3a nnyhHe 6onectn BojsoanHe, Cpemcka KameHnua, Cpbuja;

3MHcTUTYT 3a OHKonorujy BojsoguHe, Cpemcka Kamenuua, Cpbuja

CAXETAK

YBoa/Uunm TpehuHa mamorpadckum npernefom HaheHux
npomeHa y Aojuy je Henannabunxa. L xupypLukor neyera
je pa nokanusyje, yKJIOHM 1 NOTBPAM NPOMEHE y OACTparbe-
HoM TKBY. Mamorpaduja y3opKa je 6una cTaHgapaHa MeToaa
3a NoTBpAY, a UHTpaonepaTMBHa AUrnTanHa mamorpaduja je
yBefileHa He[iaBHO.

Linrb paga je 6vo aa ce ogpean eBeHTyanHa NpegHOCT NHTa-
ponepaTuBHe aurutanHe paguorpaduje ysopka (MAPY) y op-
HOCY Ha cTaHAapAHY Mamorpadujy y3opka (CMY), y Tpajary
onepauuje (3ay3eTocTy onepawuoHe cane), ocnobaharba Ka-
nauuTeTa gurutanHor Mmamorpada 3a gofatHu 6poj nperneaa,
y NPOAYKTVBHOCTY U KBaNIMTETY MpYXKeHe ycnyre.

MeTtoge PeTpocneKkTuBHo je aHanu3mpaHo 109 kapToHa 6onec-
HuKa ca WAPY og jaHyapa 2014. go jyHa 2016. Bpeme Tpajatba
onepauuje ca NAPY je ynopehrsaHo ca BpeMeHOM Tpajatba
onepauuje kog CMY. MocmatpaH je 6poj peekcumsmja n npo-
LierweHa je ywtefa y BpeMeHy paja onepaLmoHe cane.
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PesynTtatu [lpoceyHo Bpeme Tpajatba onepauuje je 51 MUHYT
y rpynu WAPY y ogHocy Ha 64 muHyTa kog CMY. CBaka npo-
ueaypa WAPY je noHena ywrteay y BpemeHy of 13 MuHyTa y
ofHocy Ha CMY. Takea ywTefa 6u fo3Bonuna n3Bohere joL
28 popatHux npouenypa y ogHocy Ha CMY y nctom BpemeH-
CKOM OKBMPY, Ca UCTVM KBanTeToM ycyre. To 3Haum nosehatbe
NpoAyKTMBHOCTN 3a 27,5%. [lpyra XxvmpypluKa UHTepBeHLMja je
360r MO3UTMBHUX PECEKLIMOHUX MBULIA 61na NoTpebHa y Tpu
cnyvaja (2,75%).

3aKsbyyak YBoherem HoBe TeXHOorvije MOCTUrHYTa je paLy-
oHanu3auujay pagy onepauuoHe cane u nosehaHa je npogyk-
TMBHOCT. HeocrnopHa je 1 ywrepa 36or ocnobahatba KanawyuteTa
AWUrvTanHor Mmamorpada 3a anjarHoctiuke notpete. Ckpahetrbe
BpEMeHa Tpajakba aHecTe3nje JOHOCK MaTepurjasiHe ylTene
pauvoHanu3aumjy y ynpassbatby. bpoj peekcumsuja y gpyrom
aKTy je NPaKTMYHO HeNpOMerbeH HaKoH yBohetrba VPY.
KmbyuHe peun: Tymopu ojKe; HenmannabunHy; nokanusauuja;
paavorpaduja y3opka
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