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Breast Surgery Timeline

Past:
* Senn/Jackson radical mastectomy (late 1800’s)
* Halsted Mastectomy (early 1900’s)
* Modified radical mastectomy (Patey 1948, Madden 1965)
* Breast conserving surgery (lumpectomy)

Present:
* ONCOPLASTIC breast conserving surgery
* nipple sparing mastectomy
 skin sparing mastectomy
* two stage nipple sparing mastectomy

Future: Extreme oncoplasty

Goals: achieve SYMMETRY and improved self-esteem



Radical Mastectomy Incisions
Senn, Jackson
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Radical Mastectomy Incisions
Jackson, Warren 1905

1i8.—Method of approximating flaps after F16. 1179.—Warren’s incision for remo
Jackson’s breast amputation, of the mammary gland.

Jackson's incision (Jabez N. Jackson, “Jour. Amer. Med. Assoc.,” March §, 1%
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Breast Cancer: 19th Century
Halsted Radical Mastectomy I

Changing the Standard of Care 1905




Radical Mastectomyjto Radical Conservation




Halsted surgery

Exclusively Plus RTX







Lymphedema as a major complication
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COMPARING RADICAL MASTECTOMY WITH QUADRANTECTOMY, AXILLARY DISSECTION,
AND RADIOTHERAI'Y IN PATIENTS WITH SMALL CANCERS OF THE BREAST
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A‘_(‘,\M The NEW ENGLAND

Landmark Study

5-Yr Survival Equal
Mastectomy Versus BCT




For 100 years mastectomy was the only option
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1981 Veronesi et al: Milan | Landmark Trial

Milan I - Overall Survival
25-Year Follow-Up
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1985 Fisher et al: B-06 Landmark Trial

The New England
]ournal of Medicine

oCopyright, 1985, hy the Massachoseits Medical Sociery

Volume 312 MARCH 14, 1985 Number 11

FIVE-YEAR RESULTS OF A RANDOMIZED CLINICAL TRIAL COMPARING TOTAL
MASTECTOMY AND SEGMENTAL MASTECTOMY WITH OR WITHOUT RADIATION

Total Mastectomy
Excision Plus RT

Excision Alone

wers randomly assigned to total mastectomy, segmental compared with 72.1 per cent of those receiving no radi-
mastectomy alons, or segmental mastectomy followed by ation (P<-0.001). Among patients with positive nodes 97.9
breast irradiation. All patients had axilary dissections, and per cent of women treated with radlation and 63.8 per cent
patients with positive nodes received chemotherapy. of those receiving no radiation remained tumor-free




1990 NIH consenus: Tumors <5 cm acceptable to
undergo breast conservation

BCT Slowly Accepted in USA During 1990s

Incision Over Tumor

No Skin

15-30 Gram Excision

Did Not Repair Breast
Accept Deformity

20-40% Re-excision Ratew
RT to Clean Up Residual
For Many - Unchanged




Issues with lumpectomy alone:
Asymmetry

QUADRANTECTOMY







Quadrantectomy(breast right cancer)
Without Breast Right Reconstruction
Draining axillary region in the same incision
without the SIMETRIZATION




Mastectomy with implant reconstruction
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* Landmark trials have shown survival is equivalent
regardless of surgical modality (lumpectomy vs.
mastectomy)

* Yet women across the US are increasingly choosing
mastectomy for early stage breast cancer

* More extensive surgery has higher morbidity,
especially when paired with reconstruction



* Breast specific sensuality (BSS): the breast’s role in
intimacy and pleasurable breast caress

e Sexual function was assessed using the Female Sexual
Function Index (FSFI), a 19-item tool assessing 6
domains of sexuality, including desire, arousal,
lubrication, orgasm, satisfaction, and pain.

* Score <26.55 indicated sexual dysfunction



TABLE 2 Response to investigator-generated questions: “How important of a role did your chest play in intimacy and sex for you (before
surgery)?” and “How important of a role does your chest play in intimacy and sex for you (now)?"

Surgical procedure (N) My chest is important for intimacy and sex (%) p value

Prior to surgery After surgery

Lumpectomy 8 74

o

Mastectomy alone : 9 ¢ D

“—

Mastectomy + reconstruction ) 03 71

TABLE 3 Appearance satisfaction and appreciation of pleasurable breast caress by surgical procedure

Surgical procedure Favorable appearance satisfaction (%) p value  Appreciation of pleasurable breast caress (%) p value

-

Lumpectomy :7 . ___> . .' 0.01

Mastectomy + reconstruction  65.0

Favorable = very or moderately satisfied. Appreciation of pleasurable breast caress = very or moderately pleasurable




Self-satisfaction with Comfortable seen by Treated breast remains  Breast caress is
appearance partner undressed a part of intimacy pleasurable

FIG. 2 Median FSFI stratified by appearance satisfaction and BSS.
Neutral response options were included in the “No” category. The

black horizontal line at FSFI < 26.55 indicates sexual dysfunction.
*p < 0.001, *p < 0.05




Lumpectomy alone not always best solution













Reduction Excision Routinely
Outperformed an Ellipse

1. Higher % Clear Margins
2. Less Re-Excisions
3. Better Cosmesis

4. Happier Patients




Bilateral remodeling with techniques of plastic surgery of the breast, in
the Surgical Division Ricostruttiva plastic of the'lEO of Milan, between

September 1994 and December 1999 NUMBER OF BREAST
CANCER cases submitted to the ONCOPLASTIC bilateral breast on the
EUROPEAN INSTITUTE of Milan Oncology 1994-1999

1994 - 10

1995 - 28
1996 - 33

1997 - 30

1998 - 23

1999 - 20

Source: Division of Plastic Surgery Ricostruttiva, Istituto Europeo di
Oncologia, Milan




In Great Britain, the reorganization of breast
services led to the establishment of the Interface
Training Group between breast and plastic
surgeons in 2002. As a result of this collaboration,
nine centrally funded Oncoplastic Breast
Fellowship posts were created, with each fellow

spending 12 months working in specialist
oncoplastic breast units.

In the United States, the Society of Surgical
Oncology (SSO) approved Breast Oncology
fellowships in 2003 and began training its first
class of fellows in July 2004.




Procedure Ellipses Reduction

250 500

Mean Weight

65 Grams 134 Grams

Mean Extent

22 mm 22 mm

No Ink on Tumor

88% 97 %

> 1 mm

79% 90%

Re-EXxcision

15% 3%

Mastectomy

2% 1%

Complications

2% 3%

Any Local Rec

2%




Quality of Life

Mastectomy + Reconstruction + RT

1. Submuscular Expander: Pain, Drains,

Foreign Body, Infection, Time to Expand
2. Final Reconstruction: Implant, Flap,
Donor Site Morbidity
3. Multiple Operations: Adjust Breast & Nipple

4. Opposite Breast: Reduction or Mastectomy

5. Insensate Breast(s)




Quality of Life

Mastectomy + Reconstruction + RT

6. Wide Range of Cosmetic Results

Significant Disappointment

7. Breast Tissue Left Behind
8. Radiation Therapy: Not Friendly to
Reconstruction, Capsule, Inconvenient,

Expensive, Morbidity, Timing vs Chemo




After Mastectomy/Reconstruction

If You Do NOT Give Radiation Therapy

5-10% of Breast Tissue Untreated,

Including Dermal Lymphatics




PATIENT FORGETS SHE HAD BREAST CANCER

Compare QOL Oncoplastic BCT

One Operation, No Drains

Looks Better (Now and Later)

Less Pain, Less Expense, Less Hospital

No Foreign Body, No Donor Site

More Functional, Sensate Breast

Better Body Image, All Tissue Treated




One Final Benefit of BCT

({)SAN ANTONIO Overall Survival
BREAST CANCER .
SYMPOSIUM Might Be Better

A Raylor

Netherlands Cancer Registry
| 313207 Patients (2000-2004)
rirmsenr 21,724 BCT
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Improved localization of tumors

Preoperative Localization’s Goal:
Identify the Target Site




Specimen Examination -
Ultrasound

Select an area to comment on

Anterior Surface Transverse and Sagittal

Lateral Surface Transverse and Sagittal



Intraoperative Specimen Mammogram
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Kaufman CS, et al. Ann. Surg. Oncol. 2007; 14:1478-1485.
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Specimen
Orientation

12:00 Double short 1 clip
6:00 Doublelong 2 clips
Lateral Single long




Current advances in mastectomy: nipple sparing

* Previous exclusion criteria for nipple sparing mastectomy:
 BMI >30
* Smokers
* Previous breast reduction
* Tumor close proximity to nipple <2 cm
* Neoadjuvant chemotherapy
* Previously radiated




Overview of indications for nipple sparing mastectomy

Eleni Tousimis, Michelle Haslinger

Department of Surgery. Medstar Georgetown University Hospital, Washington, DC, USA

Contributions: (I) Conception and design: None; (IT) Administrative support: None; (III) Provision of study materials or patients: None; (IV)
Collection and assembly of data: None; (V) Darta analysis and interpretaton: None; (VI) Manuscnipt writing: All authors; (VII) Final approval of
manuscript: All authors.

Correspondence to: Elem Tousimis. Department of Surgery, Medstar Georgetown University FHospital, Washington, DC, USA. Email: tousimis@gmail.com.




Gland Surgery, Vol 7, No 3 June 2018

A

Figure 1 [deal NSM candidate with small breasts and no ptosis. (A) Preoperative photo; (B) post bilateral NSM with direct to implant

immediate prepectoral reconstruction. Photo courtesy “Troy Pittman, MD. NSM, nipple sparing mastectomy.




Tousimis and Haslinger. The indications for nipple sparing mastectomy has dramatically widened

Figure 2 Patent with BRCA gene who underwent bilateral prophylactic mastectomies. (A) Preoperative photo; (B) 5 months postoperative

photo after bilateral NSM with immediate reconstruction using 410 cc prepectoral implants. Photo courtesy John Sherman, MD. NSM,

nipple sparing mastectomy.




Gland Surgery, Vol 7, No 3 June 2018

Figure 4 Patient who underwent bilateral NSM and immediate prepectoral implant reconstruction, followed by left breast postoperative

radiation with an excellent cosmetic outcome. (A) Preoperative photo; (B) postoperative photo after bilateral NSM with immediate

prepectoral implant reconstruction; (C) left breast after post-mastectomy radiation. Photo courtesy “[roy Pittman, MD. NSM, nipple sparing

mastecton LY.




Tousimis and Haslinger. The indications for nipple sparing mastectomy has dramatically widened
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Figure 5 A 40 years old BRCA+ patient with grade 3 ptosis and large areola who underwent prophylactic surgery using a two-stage

NSM with immediate retropectoral tissue expander reconstruction; (D) one year postop with retropectoral final implants. Photo courtesy

‘Troy Pittman, MD. NSM, nipple sparing mastectomy.




Tousimis and Haslinger. The indications for nipple sparing mastectomy has dramatically widened

Figure 8 A 38 years old patient with left upper outer quadrant 4 em invasive ductal cancer and positive node, status post NAC with

good response. A left NSM was performed using a lateral upper outer quadrant incision over the tumor. Patient received left breast post-

mastectomy radiation therapy. Figures show patient’s left breast in various standing positions one year post-radiation with mild fibrosis,
asymmetry and a high riding nipple. The patient had high overall satisfaction. (A) Front view; (B) oblique view; (C) side view. Photo courtesy

John Sherman, MD and Scott Spear, MD. NAC, nipple-areolar complex; NSM, nipple sparing mastectomy




Gland Surgery, Vol 7, No 3 June 2018

Figure 6 Patient with ptosis and enlarged areola who underwent bilateral NSM with DIEP free flap reconstruction using a two-stage

technique. Figures show a patient with ptosis and enlarged areola who underwent DIEP free Hlap reconstruction from Medstar Georgetown

University Hospital, also demonstrating a two-stage technique. The patient underwent initial reduction mastopexy followed by NSM with

free flap reconstruction. (A) Preoperative photo; (B) post bilateral reduction-mastopexy and arcolar reduction; (C) post bilateral NSM via
IMF incision with DIEP free flap reconstruction. Photo courtesy Troy Pittman, MD. NSM, nipple sparing mastectomy; DIEP, deep inferior

epigastric perforator.
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Positive Nipple Margin After Nipple-Sparing Mastectomy: An
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Reconstructive options

- Implant-based
= Two-staged vs. direct-to-implant
= Subpectoral vs. pre-pectoral

- Autologous
- Immediate vs. two-staged (initial expander)
= Buried vs. skin paddle

* Fat grafting (lipofilling)



Alternative reconstruction options to implants: DIEP (Deep
Inferior Epigastric Perforator) Free Flap Breast Reconstruction




Download full-size image

Figure 1. (a, b) A 43-year-old patient after unilateral modified radical
mastectomy for lobular carcinoma in situ, with mammographic and ultrasound
suspicious results on her left breast. (a) Preoperative view. (b) Postoperative

view after left skin-sparing mastectomy with mastopexy and bilateral

reconstruction.




Non-buried skin paddle

Download high-res image (36 1KB) Download full-size image

Figure 2. (a, b) A 54-year-old patient after bilateral modified radical

mastectomy. (a) Preoperative view. (b) Postoperative view two years after

reconstruction.




Free f

ap reconstruction in mastecto

fter radiation: non-buried skin

Immediate tissue expander
followed by PMRT to the left
chest wall with subsequent
bilateral free-flap autologous
reconstruction

my patients
naddle




Buried tissue paddle, skin reduction

Autologous reconstruction




Download high-res image (383KB) Download full-size image

Figure 3. (a, b) A BRCA-positive 51-year-old patient with bilateral biopsy of
ductal carcinoma in situ. (a) Preoperative view. (b) Postoperative view 2 years

after bilateral prophylactic skin-sparing mastectomy with mastopexy and

reconstruction. Note that in this patient we used the technique of keeping extra
skin during mastectomy for future nipple areola reconstruction. There is no scar
around the reconstructed areola.




Pre-pectoral reconstruction

» Growing adoption

« Avoidance of hyperanimation deformity
» Decreased post-op pain

» Two-staged or DTI

- ADM-assisted

= |Increased cost
= Long-term contracture rates?




Pre-pectoral reconstruction

» Indications

« Good skin flaps
= Prophylactic/early stage disease
= High likelihood of PMRT?

-« Patient preference
+ Potential increased implant palpability
 Potential upper pole step-off
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Wise pattern skin-reducing NSM










Nipple reconstruction







Lipofilling/Fat grafting




JAfter BCT




...After Implant Based Reconstruction




...After Implant Failure




Advances in lumpectomy alone: creation of
Biozorb implantable device



Oncoplasty

* Biozorb
* Fills in cavity for improved cosmesis
* Marks cavity in 3 dimensions for radiation planning through titanium markers
e Absorbable- PLA (polylactic acid): average of 1 year

* Prevents seroma E













Partial Breast Radiation: IOR™

radiation the

" (Intra-operative

rapy) and B

rachytherapy



Savi Brachytherapy (Partial Breast Radiation)

e Option for patients with favorable biologic tumors (ER+, low grade, <3
cm), >age 50.

* Treatment given over 5 days (twice daily) instead of WBI for 5 weeks




SAVIT A New Approach to Breast Brachytherapy

Used o acorlecaind partial brast rdanon folloveng lempectomy, the SAW applicator combines e Tsuespaneg
dasirnetry Of imenstitis] brachytherapy with the single-estry aase of intracavity ("dalloon”) brachytherapy. Ths hydad
pproach & Segned to give moee Restilty in restment plarning to the Ddaton oncologet and physc

l INSERT

The SAVI applicator & an expandable bundie of catheters. Prior to
exparsion, e applicator i placed by the physican o the
hamnpectorny cavity through a small ingsion.

Delivery of radiation through the apglicator's ndvidsl catheters
aliows e doctor to better contour and contrel the radiation
dose. Moce precise delivery of radaSion may help avoid ndiation
damage 1o e tkin and dwst wall.

2 EXPAND

By turning a mechanism from outside the breast, the physican
expands the catheter bundle inside the cavity.

4 REMOVE

After delivery of the presaibed radiation dose, the physican
collapses the catheter bundie and retracts the SAV applicator
through the inftial incision.










Lymphedema Management



Stages of lymphedema

Stage Clinical findings

Subclinical
0 Impaired lymphatic transport
Swelling not visible by gross evaluation

Visibly swollen
Pitting edema

Non-pitting edema
Tissue fibrosis

Elephantiasis k

i Irreversible skin changes, fatty deposits,
hyperpigmentation



Lymphedema Control
(What We Know 2016)

- Factors NOT shown to increase the development of
lymphedema following ALND or RLNR

- C Ferguson, et al, J Clin Oncol 34:691-698, 2016




Lymphedema

« Chronic, progressive, likely irreversible upper extremity
swelling secondary to injury of axillary lymphatics

« Complication of breast cancer treatment where resection
or radiation of axillary nodes is involved




Cost savings associated with
treatment of early BCRL

Annually S636 (proactive) vs $3124 (traditional
model)




Mild LE is important.

CUNICAL INVESTICATION Breast

PIME COLRSE OF SMTELD ARM ISNMPHEIMNANMA AN ITER BREAST CONSERMATIOMN
IREATNMENT FOR FEARINSTAGE BREAST CAMER

' B A\, MDD \ { il AN 1. S
o D .MD.*S B P D | LK N

» 266/1713 (16%) had LE
Progression of mild LE to more severe LE (n=109)
21% 1lyr k
34% 3yrs

48% Syrs




Early swelling may be reversible.

Preoperative Assessment Enables the Early Diagnosis
and Successful Treatment of Lymphedema

Prospective cohort; N=196 with early stage BC
LE as >3% volume change
If LE then compression garment x 4wks

Results after intervention *
— Mean arm volume decrease of 58%

— Reduction maintained mean 4.8mos




Data on risk reducing behaviors

Lafestvie Risk Factors Assocated with Arm Swelling Among
NWomen with Breast Cancer

“J ve albe 1 L frs
slah ! Nl : Ao

 Prospective subanalysis of PAL trial

 Evaluated 30 lifestyle factors and incidence of LE
— 27/295 (99%) LE

* Only sauna use was predictive

— MVA: OR 6.67 (C] 1.36-32.56) p=0.01




Exercise may reduce risk and help exacerbations

Early physiotherapy may prevent LE

N=120 women with ALND

& -

Intervention Control

Educational strategy Educational strategy

Manual lymphatic
drainage

Progressive shoulder ROM

Follow up: 1 yr




Summary of resistance exercise RCT

AT RISK

AFFECTED : 11%

*Individual trial p-values not significant or favor intervention group

exercise reduced number and severity of
exacerbations

*3 additional RCT (water, home exercise) in affected
patients with similar findings




Lymphovenous bypass: a surgical treatment of LE




Prophylactic lymphatic-venous anastomosis (LVA)

Lymphatic Microsurgical Preventive Healing
Approach: LYMPHA

e

« Assassad at

1.3,6,12, 18 mos

Boccardo, 2011 49 1.5 4% 30% with volumetry
« NoO compression

Not a RCT
ASBS Poster: Dr Unclear indications

Q10, Columbia U




Anastomosis

Lymphatics




Delayed autologous reconstruction
and lymph node transfer in affected

Saaristo LNTwith 9 0.8-2 Measured: After 8-24
2012 DIEP 78%"* mos in 33%

* Did not report % of volume reduction




Future of Breast Surgery

* Limited axillary surgery (Alliance 11202 trial, B-51 trial)
* Cryoablation of tumors

* Increased genetic testing: saved lives, saved health care costs

 American Society of Breast Surgeons Consensus Statement
February 2019: All breast cancer patients should be tested, as 16%
of genetic mutations will be missed from those patients who did
not meet NCCN testing criteria

e Extreme Oncoplasty (T3 tumors, multicentric tumors)
* Robotic Nipple sparing mastectomy



Robotic/Endoscopic NSM
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Robotic Nipple-sparing Mastectomy and Immediate Breast Reconstruction
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