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Abstract

Introduction: The essential tools doctors need to diagnose breast cancer tumors at the early stages and with no clinical presentation
are screening mammography and ultrasonography. Nonpalpable breast lesions are a current problem nowadays and there are various
types of navigation techniques that are utilized in order to achieve cancer cell-free resection margins in the first place. Intraoperative
ultrasound has been proven to be a safe and effective way to excise this type of breast tumors.

Aim: To study the correlation between the experience we obtained while using intraoperative ultrasound for excision of nonpalpable
breast lesions, and the duration of surgery.

Materials and methods: Twenty-five women with nonpalpable breast lesions underwent breast-conserving surgery using ultrasound
navigation. Nominal and ordinal data were presented using numbers and percentages. Spearman’s rank-order correlation was used to
assess the effect of experience gained on the duration of surgery.

Results: The tumor distribution was 72% malignant tumors and 28% benign. A 100% identification rate in the effective surgical exci-
sions was reported. In the process of gaining experience using the method, the duration of surgery shortened by 30%. No tumor cells on
ink were found in all specimens and there was no need for secondary surgeries.

Conclusions: Our results demonstrate a relatively short learning curve, and we believe that breast surgeons should be helped and en-
couraged to gather adequate expertise to ensure patient safety and gain confidence.
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INTRODUCTION

The key to Identify breast cancer at an earlier stage is the in-
troduction of a screening program in each country world-
wide. It guarantees a bigger chance of survival and better
quality of life. It is reported that nonpalpable breast cancers
are detected using screening mammography as masses, mi-
crocalcifications, or architectural distortions. !

The benefits of the implementation of patient centered
approach and shared decision making are proved by the lit-
erature and we think are crucial in those type of women. >3]

Nowadays there are various methods that surgeons all

over the world utilize in order to identify and success-
fully excise those type of lesions. One of the methods that
have been used is the intraoperative ultrasound navigation.
It has been proven, that this specific procedure results in a
reduced number of positive resection margins and benefit
in saving more healthy breast tissue.*!

AIM

To study the correlation between the experience we ob-
tained while using intraoperative ultrasound for excision
of nonpalpable breast lesions, and the duration of surgery.

MATERIALS AND METHODS

From March 2020 to September 2021 a total number of 25
women were diagnosed with nonpalpable breast lesions
and underwent breast conserving surgery, using ultrasound
navigation in the department of “Surgery” in Kaspela Uni-
versity hospital - Plovdiv and the department of “Surgical
oncology” in the Complex oncological center - Plovdiv.
The surgical time was determined between the first incision
and the formation of the last knot on the skin wound and
divided into destructive period and construction period.

Intraoperative margin examination was done in all pa-
tients using frozen section analysis. Statistical analysis was
done using numbers and percentages(%) to present nom-
inal and ordinal data. Spearman’s rank-order correlation
was used to study the influence of the experience gained on
the duration of surgery.

Exclusion criteria were: patients with multifocal or mul-
ticentric lesions, patients who had previous breast cancer
surgery and those preoperative diagnosed with ductal in
situ carcinoma.

RESULTS

A total number of 25 women were included in the present
study. The patient’s age was between 40-82 years old with
a median of 62 years. The BMI of the selected group was
between 17,60-35,90 kg/m2 with an average value of 24,92
kg/m2. The majority of the patients (84%) had BMI in the
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normal references - between 18.50 and 24.90kg/m?. Twelve
percent of the patients had BMI values above the normal
range > 25kg/m? and there was one case of subnormal val-
ue BMI-17.60 kg/m?. In 64% of the women, the tumor was
localized in the left breast and in 36% in the right one. The
upper outer quadrant was most affected(44%) as a local-
ization.

The mean duration of surgery was 16 min. In order to
study the impact of the accumulated experience in con-
ducting operations, the time was coded in the following
categories: 1 - between March and December 2020; 2 - be-
tween January and May 2021; 3 - between June and Sep-
tember 2021. Spearman’s rank-order correlation was used
to study the influence of the gained experience on the du-
ration of surgery.

The body mass index (BMI) was also included in the an-
alyzes, which was introduced as a continuous measure (not
as categories) to check its effect on the duration of the the
operation, the destructive and the constructive period.

The results showed no association between BMI, dura-
tion of surgery, resection time and suturing time (p> 0.05
in all analyzes performed).

The time period of the operation showed a significant
influence on the duration of the surgeries. It was an im-
portant factor with two statistically significant correlation
coeflicients. First, the time period of the operation showed
a relatively high negative association with the duration of
surgery (rs = -0.525, p = 0.007). This result signifies that
with the increase of the surgeon’s experience in performing
ultrasound guided excision surgeries, there is a decrease in
the time required to perform this type of procedure. The
same tendency was found for the resection time, with a

Figure 1. Significant negative association between surgical time,
duration of the whole procedure, and only the destructive period. *
statistical significance at p<0.05; ** statistical significance at p<0.01.

correlation coefficient showing a moderate negative asso-
ciation ( p = 0.014).

Fig. 1 illustrates a significant relationship between the
time of the operation, as an indicator of the surgeon’s prac-
tical experience, and the time required to perform the
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surgery. The figure illustrates the reduction of the average
duration of surgery from 20 minutes (March-December
2020) to 19 minutes (January-May, 2020) to 14 minutes
(June-September, 2021). The resection time is also from
13 minutes (March-December 2020) to 10 minutes (Janu-
ary-May, 2020) to 7 minutes (June-September, 2021). The
suturing time is shortened between 7 and 8 minutes. This
indicates again that the gained experience in performing
breast conserving surgery while using intraoperative nav-
igation is associated with a reduction in the time required
for resection. Only the suturing time (7-8 minutes) did not
show a connection with the surgeon’s practice in perform-
ing this type of operation (rs = -0.001, p = 0.994).
In all patients,100% negative margins were achieved

and no re-excision and second surgeries were needed.

Pathological examination showed that 72%(18) of tu-
mors were malignant and 28%(7) of them benign. The larg-
er part of the patients - 12 (67%) were in Tlc stage and
5(28%) were in T1b. We report one patient(5%) who had a
pathological complete response after neoadjuvant chemo-
therapy and a 0.5cm therapeutically associated fibrosis was
found.

DISCUSSION

Nowadays breast conserving surgery and adjuvant radio-
therapy is the method of treatment for early-stage breast
cancer.[> The most important goal of this type of surgery
is to obtain clear resection margins and the last are defined
as “no tumor on ink” based on the last guidelines.”% A
compromise with the latter is a major predictor for local
recurrence.[”?)

In order to present our experience in time, we compared
identification rate, effectiveness, re-excision rate, surgical
duration in the time period and the impact of patients BML

Since in all 25 patients the nonpalpable breast lesion was
identified by ultrasound examination with similar dimen-
sions and was effectively excised with clear resection mar-
gins, we found a positive impact of the experience gained in
the time period we analyzed.

In the beginning, the average total surgical duration was
20 minutes and in the last period, the time was shortened
by 30% (6 minutes). The duration of the destructive period
began with 13 minutes and ended with 46% less( 6 min-
utes) in the last time interval presented.

The fact that =85% of the patients were categorized with
normal BMI values is a possible explanation for the lack of
association with the duration of the surgical process.

CONCLUSIONS

Intraoperative ultrasound has been proven to be an import-
ant tool navigating surgical excision of nonpalpable breast
lesions. Our results demonstrate a relatively short learning
curve, possibly because our study has been focused on sur-

geons, who were already experienced in the ultrasound ex-
amination of the breast.

Based on the outcomes of all currently available stud-
ies worldwide on the positive impact of ultrasound-guided
surgery, we advocate the help and support of breast sur-
geons to obtain sufficient experience in order to ensure pa-
tient safety and obtain expertise.

REFERENCES

1. Gajdos C, Tartter PI, Bleiweiss IJ, et al. Mammographic appearance
of nonpalpable breast cancer reflects pathologic characteristics. Ann
Surg. 2002;235(2):246-251. doi:10.1097/00000658-200202000-00013

2. Asenova, R, Foreva, G., Dimcheva, T., Atliev, K.,Mateva, N. Imple-
mentation of shared decision-making tool SDM-Q-DOC Bulgarian
among general practitioners. General Medicinethis link is disabled,
2021, 23(2), pp. 9-13

3. Asenova, R., Foreva, G., Dimcheva, T., Atliev, K., Mateva, N. Shared
decision-making in general practice for multimorbid patients. Gen-
eral, 2021, 23(3), pp. 3-8

4. Colakovic N, Zdravkovic D, Skuric Z, Mrda D, Gacic J, Ivanovic N.
Intraoperative ultrasound in breast cancer surgery-from localization
of non-palpable tumors to objectively measurable excision. World
J Surg Oncol. 2018;16(1):184. Published 2018 Sep 11. doi:10.1186/
512957-018-1488-1

5. Veronesi U, Cascinelli N, Mariani L, Greco M, Saccozzi R, Luini A,
Aguilar M, Marubini E. Twenty-year follow-up of a randomized study
comparing breast-conserving surgery with radical mastectomy for
early breast cancer. N Engl ] Med. 2002 Oct 17;347(16):1227-32. doi:
10.1056/NEJMo0a020989. PMID: 12393819.

6. Fisher B, Anderson S, Bryant J, Margolese RG, Deutsch M, Fisher ER,
Jeong JH, Wolmark N. Twenty-year follow-up of a randomized trial
comparing total mastectomy, lumpectomy, and lumpectomy plus ir-
radiation for the treatment of invasive breast cancer. N Engl ] Med.
2002 Oct 17;347(16):1233-41. doi: 10.1056/NEJMo0a022152. PMID:
12393820.

7. Moran MS, Schnitt SJ, Giuliano AE, Harris JR, Khan SA, Horton
J, Klimberg S, Chavez-MacGregor M, Freedman G, Houssami N,
Johnson PL, Morrow M. Society of Surgical Oncology-American
Society for Radiation Oncology consensus guideline on margins for
breast-conserving surgery with whole-breast irradiation in stages I
and II invasive breast cancer. Int ] Radiat Oncol Biol Phys. 2014 Mar
1;88(3):553-64. doi: 10.1016/j.ijrobp.2013.11.012. PMID: 24521674;
PMCID: PMC4790083.

8. Cardoso E Kyriakides S, Ohno S, Penault-Llorca F Poortmans P,
Rubio IT, Zackrisson S, Senkus E; ESMO Guidelines Committee.
Electronic address: clinicalguidelines@esmo.org. Early breast can-
cer: ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-upt. Ann Oncol. 2019 Aug 1;30(8):1194-1220. doi: 10.1093/
annonc/mdz173. Erratum in: Ann Oncol. 2019 Oct 1;30(10):1674.
Erratum in: Ann Oncol. 2019 Oct;30(10):1674. Erratum in: Ann On-
col. 2021 Feb;32(2):284. PMID: 31161190.

9. Morrow M, Van Zee KJ, Solin L], Houssami N, Chavez-MacGregor M,
Harris JR, Horton J, Hwang S, Johnson PL, Marinovich ML, Schnitt S],
Wapnir I, Moran MS. Society of Surgical Oncology-American Society
for Radiation Oncology-American Society of Clinical Oncology Con-
sensus Guideline on Margins for Breast-Conserving Surgery With
Whole-Breast Irradiation in Ductal Carcinoma in Situ. Pract Radiat
Oncol. 2016 Sep-Oct;6(5):287-295. doi: 10.1016/j.prro.2016.06.011.
Epub 2016 Jun 24. PMID: 27538810; PMCID: PMC5070537.

18

Folia Medica | 2023 | Vol. 65 | No. 1



Intraoperative Ultrasound for Breast Lesions

NHTpaonepaunoHHOe yNLTPa3ByKOBOE UccriegoBaHue
HenasibNUpyeMbiX 06pa3oBaHUii MO/IOYHOW Xerne3bl —
onbIT U BpeMsA onepauumn

Banentun Vpanos"?, Pocen [lumos">3, Braroit Mapunos'4, Banentun Visanos®,
Hecucnasa Tamkosa®’

I Meduyuncxuil CuMynsyuoHHbITE mpeHuposouHvlil yenmp npu Viccnedosamenvckom uncmumyme, Meduvyurnckuil ynusepcumem - ITnosous, ITnosdus,
Boneapus

2 Omoenenue xupypeuu, YMBAJI ,,Kacnena®; Ilnosous, boneapus

3 Kagpedpa cneyuanusuposarnoii xupypeuu, Meduyunckuti ynusepcumem — ITnosdus, ITnosous, Bonzapust

* Kagpedpa namogusuonozuu, Meduyurcxuii ynusepcumem - Ilnoeous, Ilnosous, boneapus

> Omdenenue onxonozuyecoil xupypeuu, Komnnexcroiii onxonozuueckuil uenmp, Ilnosous, boneapus

6 Kagpedpa obuseil u knunuseckoil namonozuu, Meduyunckuii ynusepcumem — ITnosous, ITnosdus, Bonzapus

7 Omdenenue kaunuueckoil namonozuu, Komnaexcroiil onkonozuseckuil yenmp, [lnosous, boneapus

Aapec Ans KoppecnoHAeHUuW: BanenTH JIBaHOB, MemuUMHCKUII CHMYIAIVMOHHBIA TPEHMPOBOUHBIM IIEHTP NpM VIccremoBaTenbcKOM IH-
cTutyTte, MegmumHcKkmit yHuBepcuter — Ilnosaus, 6yn. ,,Bacun Ampumos® Ne 15A, 4002 ITnosams, Bomrapus; Email: surgery.ivanov@gmail.com;
Tem.: +359 888 244 798

Jara nonyyeHus: 6 oktsa6ps 2021 ¢ fata npuemMku: 23 uostbps 2021 ¢ fata nyonukauum: 28 dbespas 2023

O6pasel, uuTUpoBaHuaA: Ivanov V, Dimov R, Marinov B, Ivanov V, Tashkova D. Intraoperative ultrasound for nonpalpable breast
lesions — experience and operative time. Folia Med (Plovdiv) 2023;65(1):16-19. doi: 10.3897/folmed.65.e76193.

Pe3tome

BBe,quVIe: OCHOBHBIMU VHCTPpYyMEHTaMIU, H606XOI[I/IMI)IMI/I BpadaM /1 IMAarHOCTUKU onyxoneﬁl MOJIOYHOI! >Ke/le3bl Ha paHHUX CTa-
AVAX U IIPU OTCYTCTBUM KIIMHUYIECKUX HpO}IBTIeHI/If/l, ABIAKTCA CKPUMHMHIOBaA MaMMOI‘paq)I/I}I " Y/IbTPAa3BYKOBO€ MCCI€JOBaHME.
HenanbnmpyeMbIe TIOpaKEeHNA MOJIOYHOM YKe/e3bl SB/IAI0TCS aKTyaHbHOf/I r[p06)1eM0171 B HacToALlee BpEMA, I CYIECTBYIOT pa3INYHbIE
TUIIPI HABUTAIIVIOHHBIX METOMIOB, KOTOPbIE€ MCIIONB3YIOTCA, IIPEXKIAE BCETO, MIA NOCTVDKEHNA KpaéB pe3exuun 6e3 PaKOBBIX KJIETOK.
brito MIOKa3aHO, YTO MHTPAOIIEPpALIVIOHHOE Y/IbTPa3BYKOBOE VICCIIENOBAHME ABIACTCA 6e30IacHbIM 1 3(1)(1)6KTI/IBHI>IM croco6oM ncce-
YE€HMA 3TOrO TUIIa onyxoneﬁ[ MOJIOYHO >Ke/e3bl.

Llenb: V3yuntp KOppenanyio MeXy OIBITOM, IOTYy4eHHBIM HaMU IIPM MCIIONb30BaHMM MHTPAOIEPALMOHHOIO YIbTPa3ByKa I
JcCedeHs HelaTbIIMPyeMbIX 00pa3oBaHMIT MOIOYHOIL XKeJles3bl, I IPOJO/DKUTETBHOCTHIO OePaLiiL.

MaTeleanbl n Metoabl: HBaJILIaTI/I IIATN JKEHIIVHAM C HENAJIbIIPYEMbIMU 06pa30BaHI/IHMI/I MOJIOYHOI1 >Ke/e3bl Oblla IIpoB€E€HA
OpraHOCOXpaHAIOLIAA onlepanA ¢ NCNIO/Ib30BaHNEM yanpasByKosoﬁ[ HaBUTallNN. HomunanbHble U IIOpAJKOBBIE TAHHDbIE (330178 npen-
CTaBJIEHBI C MICITIO/Tb30OBaAHMEM YN CET U ITPOLIEHTOB. PanroBas KoppenaunAa CrmpMeHa MCIIO/Ib30Ba/IACh /I OUE€HKU BIAVAHUA ITOTYyI€H-
HOTr'O OIIbITa Ha IPOAO/DKUTEIbHOCTD OIl€palnn.

Pe3ynbrartbl: PactipenienieHie ommyXo/m cocTaBuao 72% 3/10Ka4eCTBEHHBIX OIyXoreit i 28% Jo6poKadecTBeHHBIX omyxoneir. Coo6-
manock o 100% yposHe upeHTHOMKALM TPy 3G PEKTUBHOM XMPYPriUdecKoM McCcedeHNH. B mporiecce mpro6peTeHns OmbITa UCIONb-
30BaHNA METOfIa IPORO/DKUTENBHOCTD ONlepanuy coKkparuaach Ha 30%. OmyxoyeBble KJIETKYM Ha YepHMIAX He ObUIM 0OOHAPY>KEHBI BO
Bcex o6pasijax, 1 He ObIIO HEOOXOMMOCTY BO BTOPMYHBIX OIlepalusiX.

3akntoueHne: Hamy pesynbpraTsl fEMOHCTPUPYIOT OTHOCUTENIBHO KOPOTKYIO KPUBYIO OOYUEHIS, M MbI CIMTAEM, YTO HEOOXOMUMO
[IOMOTATh U IOAeP)KUBATD XUPYPrOB MOTIOYHOI! >Ke/le3bl C LIe/IbI0 IPHOOPeTeHNsI JOCTATOYHOTO OIBITa, 0becIiede st 6€30MacHOCTI
IIAI[IeHTOB 1 0OpeTeHIs yBEPEHHOCTIL.

KnwoueBble cnoBa

MOJIOYHAA JKefe3a, PaK MOIOYHOM JKe/le3bl, HellaIbIMpyeMblit, Xupyprusd, Y3/
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