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ABSTRACT

Background: Breast carcinoma is most common carcinoma among women in India accounting for 32% of all women cancers. The incidence is 35
per 100,000 women with 75000 new cases diagnosed and 40,000 deaths per year.! In India, age distribution of breast cancer has undergone a
significant change over the last two decades. Now, most cancers occur in women aged 30-50 years of age, with premenopausal females constituting
about 50% of all female patients. Mastectomy is often necessary for effective cancer management, it carries the potential risk of complications
related to the skin flaps created during surgery. The commonest complication of mastectomy is skin flap necrosis (changes in skin flap), ranging
from 8.6% - 30% in various studies. It is a significant complication but most of the time ignored. Skin flaps refer to the remaining skin envelope after
the breast tissue is excised, and their viability is crucial for proper wound healing, minimizing the risk of complications such as skin changes
resulting in infection, necrosis and wound dehiscence, and achieving satisfactory cosmetic outcomes. The health and quality of skin flaps can be
influenced by various factors, including surgical technique, extent of tissue resection, and patient-related characteristics. Identifying and
understanding these factors is essential for optimizing surgical planning, intraoperative decision-making, and postoperative care, ultimately
leading to improved patient outcome.® Aims: To determine factors affecting healthy skin flap after mastectomy. Methods: Prospective
observational study of skin flaps of patients (age>18) having breast carcinoma undergoing mastectomy. Wound measurements will be recorded
using Imito Measure App available on google play and sterilized Metal Scale. The wound will be examined on 5th day for skin changes. In case
skin changes are present, it will be assessed using the SKIN (Skin Ischemia and Necrosis) score.10 Depth: will be seen with a four-point score, with
None, no evidence of skin changes. Colour change of flap due to decreased perfusion or ischemic blood vessels (cyanosis or erythema). Partial
thickness flap changes lead to at least epidermal sloughing. Full thickness changes in skin flap. Surface area of MSFN Score: % area Definition 1.
0% None 1-10% ofbreast skin, NAC (Nipple Areola Complex) 11-30 % ofbreast skin, NAC, or total nipple involvement. 30 % of breast or NAC
Each breast will be assigned both a number and a letter score to characterize the severity of skin changes in flap. Results: Many factors have been
implicated affecting healthy flap, but none were significant statistically in this study, may be due to less sample size. Tight suturing was one of the
important factors which couldn't be established objectively but based on observation it was found that all mild skin changes were at places of
vertical mattress sutures in this study. Restriction to oncoplastic plane is the most important factor for both oncological safety and healthy skin
flaps. If there are skin changes in 5th day after mastectomy there is more chance of gaping of that wound. It is a significant factor in this study.
Conclusion: Restriction to oncoplastic plane is the most important factor for both oncological safety and healthy skin flaps. In this study it was
shown that if oncoplastic plane restriction done then the chances of change in healthy skin flap were far less. Tight suturing was most common cause

for change in healthy skin flaps.
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INTRODUCTION tissue is removed along with some overlying skin. Preservation of

Breast carcinoma is most common carcinoma among women in India
accounting for 32% of all women cancers. The incidence is 35 per
100,000 women with 75000 new cases diagnosed and 40,000 deaths
per year.' Epidemiological studies have shown that the global burden
of Brezast Carcinoma is expected to cross almost 2 million by the year
2030.

In India, age distribution of breast cancer has undergone a significant
change over the last two decades. Now, most cancers occur in women
aged 30-50 years of age, with premenopausal females constituting
about 50% of all female patients. However, breast carcinoma can be
detected at earliest stages by simple self-breast examination, in
developing nations maximum (>90%) cases are diagnosed in later
stages i.e. stage IIB, stage III and stage IV. Younger female has larger
tumour size, higher number of metastatic lymph nodes, advanced
tumour grade, low hormone receptor - positive status, earlier and
increased locoregional recurrences, and decreased overall survival.

The incidence is rising across the urban areas mainly due to changing
reproductive behaviour, westernization of lifestyle, postmenopausal
obesity, and lack of physical activity. There are diagnostic and
treatment-related challenges in young breast cancer patients.’

Mastectomy, the surgical removal of the breast, is often required as part
of breast cancer treatment. During a mastectomy procedure, the breast

adequate skin flaps is crucial to minimize postoperative complications
and achieve satisfactory cosmetic results.

The operative management is mainstay for locoregional control of
carcinoma breast. At present nearly more than one third of women with
breast carcinoma undergo mastectomy each year. The most common
surgical option for most women with resectable breast carcinoma is
resection, depending upon the spread of tumour. In discovery of early
stage tumour, excision of that tumour should be by Wide Local
Excision (WLE) and Sentinel Lymph Node Biopsy (SLNB) or Breast
Conservation Surgery. For locally advanced cancers, total mastectomy
and sentinel lymph node biopsy (SLNB) or axillary lymph node
dissection (ALND) is done to attain locoregional control, accurate
prognostication and staging.

While mastectomy is often necessary for effective cancer
management, it carries the potential risk of complications related to the
skin flaps created during surgery. The commonest complication of
mastectomy is skin flap necrosis (changes in skin flap), ranging from
8.6% - 30% in various studies. It is a significant complication but most
of the time ignored. Skin flaps refer to the remaining skin envelope
after the breast tissue is removed, and their viability is crucial for
proper wound healing, minimizing the risk of complications such as
skin changes resulting in infection necrosis, wound dehiscence, and
infection, and achieving satisfactory cosmetic outcomes.*
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The health and quality of skin flaps can be influenced by various
factors, including surgical technique, extent of tissue resection, and
patient-related characteristics. Identifying and understanding these
factors is essential for optimizing surgical planning, intraoperative
decision-making, and postoperative care, ultimately leading to
improved patient outcomes.’

Patient-related factors, including age, body mass index (BMI),
smoking status, and comorbidities like diabetes and cardiovascular
disease, can also influence skin flap viability. These factors may affect
tissue perfusion, wound healing, and overall patient health, potentially
compromising the viability of skin flaps.’Adjuvant cancer treatments,
such as chemotherapy and radiation therapy, affect tissue vascularity,
wound healing, and overall patient health, increasing risk of having
potentially skin flap complications.”

The gold standard for the assessment of healthy flap remains the
clinical evaluation of skin colour, capillary refill, and temperature
combined with blood flow in the flap using Doppler ultrasonography.
However, such assessments changes with each clinician .* Although a
more objective measurement of tissue viability is advocated, currently
no available method meets all the criteria for the ideal monitoring for
skin flap as described by Creech and Millerin 1975.”

MATERIALSAND METHODS

Methodological entry of records of patients admitted and operated on
GURU NANAK DEV HOSPITAL, Department of Surgery, Amritsar,
Punjab will be done. Prospective Observational Study of 30 female
patients (>18 years of age ) of carcinoma breast undergoing
mastectomy in Surgery Department of GURU NANAK DEV
HOSPITAL, Amritsar, Punjab with exclusion of those refusing written
informed consent ,intra operative injury to flap ,previous breast
surgery, recurrent breast malignancy, cases requiring skin grafting for
adequate cover. The study was conducted after approval from
Institutional Ethical Committee and Thesis Committee. Proper
informed and written consent will be taken from all the patients before
including them in the study.

Skin flaps elevated aiming for a plane between tela subcutanea and

superficial layer of superficial fascia of breast tissue using mono polar

cautery without thinning and buttonholing of the flap. An incision

made according to the location of disease will be used for mastectomy

in all patients, but no compromise will be made regarding complete

removal of tumour. Axillary dissection performed will be recorded in

all cases. Skin will be closed with no tension, using suture and/or

stapler.

e Skin flap viability assessment will be done accessing Dermal
bleeding, Skin colour, Skin temperature, Capillary refill.

¢ Wound measurements will be recorded using Imito Measure App
available on google play and sterilized Metal Scale.

¢ The wound will be examined on 5th day for skin changes. In case
skin changes are present, it will be assessed using the SKIN (Skin
Ischemia and Necrosis) score."

Depth: will be assessed with a four-point score, with

A. None, no evidence of skin changes (Mastectomy Skin Flap
Necrosis)

B. Colour change of flap due to decreased perfusion or ischemic
blood vessels (cyanosis or erythema)

C. Partial thickness flap changes lead to at least epidermal sloughing

D. Fullthickness changes in skin flap

Surface area of MSFN Score: % areca Definition

1. 0% None

2. 1-10% of breast skin, NAC (Nipple Areola Complex)

3. 11-30% of breast skin, NAC, or total nipple involvement.
4. 30% ofbreastor NAC

Each breast will be assigned both a number and a letter score to
characterize the severity of skin changes in flap. Patients who
developed skin changes will be managed by regular dressings and
debridement for those who required it. Need for re-excision and
grafting will be also noted.

OBSERVATIONAND RESULTS

This prospective observational study evaluated skin flap viability in 30
female breast cancer patients undergoing mastectomy at Guru Nanak
Dev Hospital Amritsar, following specific inclusion/exclusion criteria.

Skin flap health was assessed through various measurements and the
SKIN score on 5"day, with follow-ups at one and three-months post-
surgery. All patients were non-smokers, had no history of steroid use in
the past year, and no collagen disorders. None had previous breast
surgery, lymph node involvement, or chest X-ray abnormalities. No
wound infections were reported. At discharge, 83.3% of patients had
healthy SKIN scores and 16.7% had unhealthy SKIN scores, with no
change in distribution over time.

Flow Chart:-

Patient undergoing mastectomy
n=30

| s patients shown skin changes |

2 patients have
SKIN SCORE B2

1 patient has SKIN
SCORE D3

2 patients have
SKIN SCORE C2

Table 1:distribution Of Skin Flap Assessment (skin Score) Of
Patients

Skin flap assessment (Skin score) |Frequency Percentage
Al 25 83.33%
B2 2 6.66%

Cc2 2 6.66%

D3 1 3.33%

In this study, among 30 patients 5 patients have shown skin changes in
flap and based on SKIN SCORE 2 patients have B2, 2 patients have C2
and 1 patienthas D3.

Patient under going mastectomy vs Age group

20.00%

10.00%

Patient under going masieciomy

0.00%
==30 31-40 a1-50 51-60 =60

Age group

Figure 1: Age Group Distribution Among Patients Undergoing
Mastectomy

Table 2: Comparison Of Skin Score Across Age Groups In Patients

SKIN SCORE

Age Healthy |Unhealthy Total |P value
group (Al) (B2,C2,D3)
<=30 Frequency |1 0 1 0.948

Percentage |4.0% .0% 3.3%
31-40 Frequency |5 1 6

Percentage [20.0% 20.0% 20%
41-50  |Frequency |6 2 8

Percentage [24.0% 40.0% 26.7%
51-60  [Frequency [6 1 7

Percentage [24.0% 20.0% 23.3%
>60 Frequency |7 1 8

Percentage [28.0% 20.0% 26.7%

Healthy(A1) and Unhealthy (B2,C2,D3)
W Unhealthy (B2,.C2,03) Wl Healthy(A1)

Age group

Figure 2: - Graph of'skin changes in flap among various age groups.

Out of 30 patients 5 patients have SKIN SCORE other than A1 which
means skin changes present in flap of) these patients after mastectomy.
Mean age group of patients who underwent skin changes was 50.40
+9.65 years and those with healthy skin flap was 52.84 £13.41 years.
But the age is found to be insignificant factor for presence of skin
changes in flap (p value-0.948).

Out of 30 patients -14 (46.67%) patients were hypertensives of which 4
(80%) developed skin changes in flap, 3 (10%) patients were diabetics
of which 2 patients (40%) developed skin changes in flap, Other
comorbidities includes 1 patient had hyperthyroidism, 2 patients had
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hypothyroidism, 2 patients had history of heart disease.

Distribution of co-morbidities ir

» patients undergoing Mastectomy

Figure 3:- Distribution of co-morbidities in patients undergoing
mastectomy

Table 3: Effect Of Hypertension And Diabetes In Skin Flaps Of
Patients By Skin Score

SKIN Score Total (P
Healthy |Unhealthy value
(A1) (B2,C2,D3)
Hypertensio| Frequency |10 4 14 0.157
n Percentage |40.0% 80.0% 46.7%
Diabetes  |Frequency |1 2 3 0.064
Percentage [4.0% 40.0% 10.0%

But all these are statistically insignificant as the respective p values are
0.157(HTN) , 0.064 (diabetes).As no patients in this study were
smokers or patients with steroid usage or collagen disorders , the
statistical significance of these factors could not be assessed.

Table 4: Association Of Stage Of Breast Cancer With Skin
Changes In Flap (skin Score)

Skin score Total P
Stage of breast Healthy |Unhealth value
cancer (A1) y (B2,
C2,D3)

TINOMO Frequency |1 0 1 0.933

Percentage  |4.00%  [0.00% |3.30%
T2NOMO Frequency  [18 4 22

Percentage  [72.00% [80.00% |73.30%
T3NOMO Frequency [5 1 6

Percentage  |20.00% [20.00% |20.00%
T4BNOMO  |Frequency |1 0 1

Percentage  |4.00%  [0.00% |3.30%

Out of 30 patients 5 patients had skin changes in flap of which no
patient belong to T1 stage, 4 (80%) patient belong to T2 stage, 1 (20%)
patients belong to T3 stage, No patient belong to T4 stage.

Stage of breast cancer and skin flap correlation in patient
undergoing mastectomy

m Unheaithy  Healthy

TINOMO T2NOMS TINOMO T4BNOMO

Figure 4:- Stage of breast cancer and skin flap correlation in patients
undergoing mastectomy.

Table 5: Comparison Of Skin Flap And Surgical Characteristics
By Skin Score

SKIN Score  |No. of|Mean| Std. P
(Skin Flap) patient| Deviatio| value
s n

Skin flap thickness |Healthy (A1) |25 9 1.34 0.62
Unhealthy 5 9.33 [1.58
(B2,C2,D3)

length of flap Healthy (A1) |25 8.66 |1.65 1.9
Unhealthy 5 8.7 (1.9
(B2,C2,D3)

Length of Incision |Healthy (A1) |25 16.2 |1.78 0.104

after suturing (cm) |Unhealthy 5 17.6 |1.14
(B2,C2,D3)

Duration of Surgery|Healthy (A1) |25 88.2 [10.693 |0.97
(mins) Unhealthy 5 88 [12.042
(B2,C2,D3)
Of the 30 patients. As above mentioned table the length of flap and
length of incision after suturing are insignificant factor in determining

skin changes in flap of patients undergoing mastectomies as their p
value is 1.9 and 0.104 respectively. The duration of surgery among
these patients who have healthy skin flap is 88.20 +10.693 min and
who developed skin changes is 88.00 +£12.042 min and p value is
0.970.So duration of surgery is also insignificant determining factor in
development of skin changes in flap of patients undergoing
mastectomy.

< tion be

BN Booe (ERIn Flap)

Figure 5:- Correlation between mean thickness of flap and skin flap
changes

In 30 patients, 5 patients had skin changes in flap after mastectomy and
the mean flap thickness among them has been found to be 9.33 + 1.58
mm and 25 patients had healthy skin flap among them the mean flap
thickness was found to be 9.00 + 1.34mm. As the p value is 0.62, flap
thickness is not significant for determining skin changes in flap of
patients undergoing mastectomy. In all patients there is use of cautery
during the procedure so there is no comparing factor in view of skin
changes in flap and healthy skin flap.

Table 6: Comparison of Surgical Site Condition at Discharge by
SKIN Score

SKIN Score Total | P
At Discharge Healthy(| Unhealthy value
Al) (B2,C2,D3)
GAPING Frequency 0 2 2 0.023
Percentage 0.0% 40.0% 6.7%
HEALTHY  |Frequency 25 3 28
STICH LINE |Percentage 100.0% [60.0% 93.3%)

Patients who showed skin changes at day 5 in skin flap after
mastectomy, in 5 patients 2 patients had gaping at time of discharge
and regular debridement and antiseptic dressing done daily and no
surgical site infection developed. The skin changes in flap are
significant factor in determining the gaping at time of discharge (p
value =0.023). Gaping at time of discharge in patients going
mastectomy seen at the point where tension of sutures is high.

DISCUSSION

Breast is the most common diagnosed site for neoplasm. Breast
carcinoma is one of the leading causes of cancer related deaths among
females. One in eight women will be diagnosed with breast cancer in
their lifetime. The operative management is the mainstay for loco
regional control of carcinoma breast. Breast conservation techniques
have been in debate for long, but Modified radical Mastectomy
(MRM) is still the most commonly performed procedure. Wound
complications like skin changes in flap is one of the common
complications, having significant impact on both costs and cosmetic
outcomes. This may prolong recovery, length of hospital stay, over-
stretched health budget, delay in the initiation of adjuvant
chemotherapy or radiotherapy, wound healing and predisposition to
wound infection.The present study is to evaluate healthy skin flap of
breast cancer patients undergoing mastectomy. It includes 30 breast
carcinoma patients.

During the study period, the overall rate of skin flap changes after
mastectomy was 16.66% and healthy skin flap was 83.3% and This is
similar to previous studies. It represents a more accurate estimate
because prospective data collection allowed us to identify mild skin
flap changes, which by our definition, does not require debridement or
a return to the operating room. Moderate and severe skin changes in
flaps had a much larger impact on patient outcomes and were much less
common.

Study Type of [No.of |Type of surgery Incidence
study patients of flap skin
included changes
Matsen et [ prospectiv {606 Mastectomy with flap [ 14%
al e reconstruction
Nykiel M |retrospecti (204 mastectomy with 30%
etal” ve autologous breast
reconstruction
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Meretoja |retrospecti {207 skin sparing 10.1%.
TJetal” |ve mastectomy with

breast reconstruction
Harvard |retrospecti | 746 microsurgical breast [13.4%
university [ ve review reconstruction

surgeries
Mlodinow|retrospecti mastectomy and 8.6%
etal ve immediate breast

reconstruction
British  |retrospecti [ 718 Mastectomy and 12.9%
Columbia |ve review breast reconstruction
Schavarie | prospectiv |50 Pre-mastectomy 17%
netal" |estudy radiotherapy and

immediate breast

reconstruction

In our study out of 30 patients, 1 (20%) patient belong to 31-40 years, 2
(40%) patients belong to 41-50 years, 1 (20%) patient belong to 51-60
years and 1 (20%) patient belong to >60 years with a mean age of
patients undergoing mastectomy with skin changes in flap was 50.40
years and those with healthy skin flap was 52.84 years. So, age was not
asignificant factor for changes in skin flap which was similar to a study
by Padubidri et al."that the complications in women older than 65
years were relatively minor by comparison.

In the present study, 14(46.67%) patients were hypertensive of which,
4(80%) patients developed unhealthy skin flap (SKIN Score other than
Al) but it was found to be insignificant (p=0.157), which was in
contrast to a retrospective study by Mc Carthy CM etal."

In this study, 3 patients (10%) were diabetic, but all were euglycemic of
which, 2(40%) patients developed skin changes in flap (SKIN Score
other than A1) but it was insignificant (p=0.064). It is similar to a
retrospective study from the MD Anderson Cancer Canter, where 893
free TRAM flap reconstructions were done and they found no changes
in flap skin complications in diabetic patients, in whom normal glucose
level was maintained."”

As no patients in our study were smokers or having collagen disorders
or steroid users these factors couldn't be assessed. Carlson et al.
reported a higher rate of unhealthy skin flap (SKIN Score other than
A1) in patients with history of smoking. Smoking status has been most
consistent patient factor, doubling the risk of changes (SKIN Score
other than A1) in skin flap in prior studies. Smoking impairs wound
healing".Other co morbidities like thyroid disorders or heart disease
were also assessed but none were found to be significant.

There was no history of previous breast surgery in any of these
patients, so this factor could not accessed correctly. There was no
history of radiotherapy to any of these patients, so this factor couldn't
be assessed correctly It was in contrast to previous studies like history
of previous BCS (breast conserving surgery) which consist of wide
local excision (WLE) and radiotherapy, increased the incidence of skin
changes (necrosis), in patient who undergone chest wall radiation."”

Out of 30 patients,
SKIN Score Total

Stage of Healthy Unhealthy
breast cancer (A1) (B2,C2,D3)
TINOMO  |Frequency |1 0 1
T2NOMO  |Frequency |18 4 22
T3NOMO  |Frequency |5 1 6
T4BNOMO |Frequency |1 0 1

One patient received chemotherapy and did not develop skin changes
in flap after mastectomy, p value has been found to be 0.141. The
staging of cancer is also an insignificant factor as its p value has been
found 0.933.

In our study, the mean haemoglobin among the patients with unhealthy
skin flap was 10.4+0.9gm% and that with healthy skin flap was
10.1+0.9gm%, which was not statistically significant (p=0.431). The
mean upper flap length and mean lower flap length were 9.0+1.73cm
and 8.4+2.07 cm respectively, among patients of unhealthy skin flap,
which were not significant statistically (p=0.451, 0.571). The mean
length of incision after suturing was found to be 17.6+1.14 cm in
patients with unhealthy skin flap (SKIN Score other than A1) and is
insignificant (p=0.053).

The mean duration of surgery in patients who had healthy skin flap was
88.20+10.69 minutes and it is found to be insignificant(p=0.970) and
with unhealthy skin flap (SKIN Score other than A1) was 88.00+12.04
minutes.

In the present study, all patients underwent dissection with
electrocautery in which 25 had healthy skin flap and 5 had unhealthy
skin flap so this factor couldn't be assessed. A study by Hoefer et al.”
that higher thrombosis of sub-dermal vessels during cauterisation
could lead to relative ischemia in flap tissues, along with improperly
sealed lymphatics increasing the risk of seroma formation in wounds.
Porter et al. verified this after undergoing modified radical mastectomy
and SSM.”

Skin changes in flaps are assessed by SKIN score, 2 (40%) patients had
mild skin changes, 2 (40%) patient had moderate skin changes and 1
(20%) patient had severe skin changes in flap in our study. This
distribution is similar to a study by Cindy B Matsen et al in which 46
(8%) had mild, 6 (1%) had moderate, and 31 (5%) had severe skin
changes in flap after mastectomy. In this study, 1 patient who had initial
moderate skin changes in flap, later developed gaping at time of
discharge and flap had no surgical site infection. In 1st and 3rd month
follow up healthy scar is visible. One patient who had initial extreme
skin changes in flap on 5th day developed gaping and which healed
after 45 days.

The mean flap thickness in patients of skin changes in flap (unhealthy
skin flap) was 9.33+1.58mm and mean flap thickness in patients with
healthy skin flap was 9.00+1.34mm. Skin flap thickness is not a
statistically significant factor affecting skin changes in flap (p=0.62).
This is similar to a case series, where changes in skin flap rates
approximated to 17% was reported with 4 to 5 mm flap thickness, rates
of less than 5% with thickness of 10 mm flaps, suggesting that higher
the thickness of flaps leads to decreased skin flap changes (ischemia
and necrosis). Identifying oncoplastic plane can be challenging for
certain patients, with around 44% of patients lacking a clear superficial
fascial layer. Nevertheless, once pinpointed, strict adherence to it is
essential in order to attain a surgically safe SSM and maintain the blood
flow to the skin.

Neoadjuvant therapy can reduce the size of tumours near the skin, or
adjuvant irradiation to chest wall may be used for near resection
margins, potentially preventing the necessity of very thin skin flaps.

CONCLUSION

This prospective observational study evaluated skin flap viability in 30

female breast cancer patients undergoing mastectomy at Guru Nanak

Dev Hospital, Amritsar following specific inclusion/exclusion criteria.

From the present study we conclude that

»  Skin changes in flap is one of the common complications after
mastectomy with an incidence of 16.7%

o If changes in skin flap is diagnosed early can be managed
accordingly and delay in the start of chemotherapy can be
decreased. Mild changes in skin flap (according to SKIN Score
B1-B3) is managed by observation and moderate and severe skin
changes in flap (according to SKIN Score C1-D3) needs surgical
debridement and regular dressings.

*  Many factors have been implicated in causing flap necrosis, but
none were significant statistically in this study may be due to less
sample size.

»  Tight suturing was one of the important factors which couldn't be
established objectively but based on observation it was found that
all mild skin changes were at places of vertical mattress sutures in
this study.

*  Due to skin changes in flap after mastectomy there is delay in
adjuvant chemotherapy which leads to increased morbidity and
increased duration of hospital stay.

»  Flap thickness, Flap length and chemotherapy were thought to be
some of the major factors affecting healthy flap but they were not
statistically significant factors in this study.

»  Restriction to oncoplastic plane is the most important factor for
both oncological safety and healthy skin flaps.

« Ifthere are skin changes in 5th day after mastectomy there is more
chance of gaping of that wound. It is a significant factor in this
study.

Limitations
1. Small sample size.
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2. Limited time period.
3. This study does not include humoral, cellular and other
parameters.
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