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ABSTRACT

AIM: The aim of this study was to develop and implement the concept of fast-track surgery (FTS) for reconstructive breast surgery in patients
with breast cancer (BC) to improve early and long-term results of treatment.

MATERIALS AND METHODS: The study includes 749 patients with stage 1 to 3 BC. A total of 253 patients with BC got treatment accord-
ing to FTS program and were included to the core group. Other 496 patients with BC (control group) were not included to the FTS program.
Patients were treated from December 2010 to December 2014. All age groups were covered (18-70years old).

RESULTS: There was a significant difference in the average length of hospital stay (LOS) which was 14.27 = 7.00days in the core group and
20.11 £ 7.70days in the control group (P<.001). In advanced BC cases in the core group, LOS was >8days lower comparing with the con-
trol group on average. The LOS in patients who underwent adjuvant chemotherapy was 2.7 times lower in the FTS group comparing with the
control group.

CONCLUSIONS: The study results allow us to recommend the concept of FTS for implementation in broad medical practice for breast
reconstructive surgery in patients with BC. The FTS program was shown to be effective in all types of breast surgery, including immediate
oncoplastic and reconstructive surgeries. The gradual reduction of LOS increased the number of surgeries in our department by 75% from
2008 till 2018.
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Introduction

Comparing with standard breast cancer (BC) surgical treat-
ment, immediate oncoplastic and reconstructive surgeries in
patients with BC are increasing the risk of postoperative com-
plications and the length of hospital stay (LOS), delaying the
start of adjuvant chemotherapy (ACh). The indicated problems
were important arguments in favor of delayed reconstructive
operations for most surgeons. The solution to these problems
was development and implementation of the concept of fast-
track surgery (FTS).

Fast-track surgery, also known as “enhanced recovery after
surgery” (ERAS), was pioneered by Henrik Kehlet, a Danish
colorectal surgeon. It is an evidence-based multimodal approach
to limit surgical trauma burden, relief pain, and ensure early
recovery without complications.! The FT'S program covers the
issues of perioperative care, features of the surgical technique,
and postoperative period in patients undergoing surgical treat-
ment. The F'TS is based on pathophysiological principles that
allowed us to reduce stress arising from surgery, pain relief, early
mobilization, and commencement of early oral nutrition.?

The FTS program was initially used for patients with gas-
trointestinal tumors and was not widely introduced in patients
with BC in early 2010s.

The aim of our study was to develop and implement the
concept of FTS for reconstructive breast surgery in patients
with BC to improve early and long-term results of treatment.

Materials and Methods

The study is conducted according to the ethics principles of
Helsinki Declaration, GCP (Good Clinical Practice), and Law
of Ukraine “On medications” approved by the Commission on
issues of ethics of the National Cancer Institute (Protocol No.
7 of April 8,2010) and the Commission on issues of ethics of
the Bogomolets National Medical University (Protocol No. 71
of April 10, 2013). All patients were informed about the
research and signed the agreement.

The study included 749 patients with BC T1-4 NO-3 MO of
all age groups (18-70years old) who received specialized
treatment (according to the Order of the Ministry of Health
“On approval of medical treatment protocols on the specialty
“Oncology” #554 since September 17,2007, onwards “National
Protocol of Ukraine since 2007,” and Local Protocol of
National Cancer Institute) at the Department of Breast
Tumors and Reconstructive Surgery of the National Cancer
Institute, Oncology Department, Bogomolets National Medical
University, from December 2010 to December 2014 within an
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open noncommercial randomized controlled clinical trial.
Randomization was performed with an unequal randomization
method. Patients were divided into 2 groups: core group and
control group. The core group patients were treated using F'T'S
program, whereas the control group patients had standard
approach. The observation time was 10years. Inclusion criteria
for patients were women aged between 18 and 70years old,
stage T1-4 NO-3 MO of BC, state by ECOG score 0 to 2,
signed agreement to take part at the research, and ability to
follow all the statements of the agreement. Exclusion criterion
for patients was having severe comorbidities (=3 stage heart
failure, chronic renal failure, liver failure, acute infectious dis-
eases). Dropout rate was 0. The outcomes of 2 groups were
compared by the length of stay in the hospital and level of com-
plications. The core group consisted of 253 patients with BC,
and the control group had 496 BC.

The core group patients were managed according to the fol-
lowing FTS protocol:

1. Prior to surgery:

o Providing full information and education to patients
concerning their stay at the hospital and surgical
treatment;

o Shaving;

o Compressive bandaging of lower extremities;

o Avoid food 6 hours and drinks 3 hours prior surgery;

o Urinary catheterization if the surgery time is planned
to be more than 2 hours.

2. During surgery:

o Antibiotics;

o Analgesics;

o Antiemetics;

o Anticoagulation in selected cases;

3. After surgery:

o 37°C heating of flaps with thermal blankets;

o Postsurgery compressive bra;

o Early activation of patients 3 hours after surgery;

o Breathing exercises;

o Water drinking 2 hours after surgery;

o Light food 6 hours after surgery;

o Aseptic wound dressing for 10days (dressing change
only if necessary);

o Surgical wound draining until there is less than 50 mL
of exudate, straw in color;

o In selected cases, drug administration (antibiotics/
analgesics/antiemetics/anticoagulation if necessary).

The standard data model was created in EXEL and in the
analytical data models SAS 9.4 and STATISTICA. All calcu-
lations and graphs were made in SAS 9.4 and STATISTICA
applications.

The FTS program for patients with BC at the preoperative
stage involves conducting psychological training for the patient
and explanation of the aims of all manipulations. In the case of

planning of the autologous breast reconstruction, Doppler
ultrasound examination of the graft is required. We should
clarify the type and adequacy of the blood flow.

Surgery is conducted by 2 teams to decrease the duration of
operation. Antibiotic prophylaxis is done before surgery.
Minimization of surgical trauma occurs by performing cuts in
the minimal blood supply areas and using the electrocautery
with a minimal coagulation level. Special mashes are used to
prevent abdominal wall defects in case of TRAM-flap breast
reconstruction. Adsorbing suture material, adequate mobiliza-
tion of the graft (without tension), and removal of tension from
the edges of the wound are obligatory in autologous breast
reconstruction.

The postoperative period involves an early activation of the
patient (3-4hours after the operation), immediate removal of
the urinary catheter after the activation of the patient, oral
administration of antibiotics, using of nonnarcotic analgesics,
and using low-vacuum drainage systems.

We recommend wearing a compression bra after the opera-
tion, keep warm the patient and the graft at a constant tem-
perature (37°C) after the operation and during the first day.
Low-molecular-weight heparins and helium-based heparins are
prescribed for improvement in microcirculation on the next day.
Performing sonographic monitoring of postoperative wound
and stimulation of peristalsis during TRAM-reconstruction and
refusal from parenteral administration of solutions at enteral
use of at least 600 mL of fluid are required.3-

Results

The effectiveness of FTS concept was analyzed among 749
patients in the general population. The sample consisted of 253
patients in the core group, of which in 92 (36.4%) cases mas-
tectomy with 1-stage reconstruction with autologous tissues
was performed, in 87 (34.4%) cases, mastectomy with 1-stage
reconstruction with alomaterials (silicone implants) was per-
formed, and in 74 (29, 2%) patients oncoplastic breast-conserv-
ing surgery of second to third level by Krishna Clough was
performed. Among 496 patients in the control group, 3 (0.6%)
cases mastectomy with 1-stage reconstruction with autologous
tissues was performed; in 78 patients (15.7%), mastectomy
with 1-stage reconstruction of alomaterials (silicone implants)
was performed. A total of 415 (83.7%) patients underwent
mastectomy or breast-conserving surgery.

All cases (100%) in the core group were of the fifth level of
surgical difficulty, compared with the control group (16% of
the operations of the fifth level of surgical difficulty and 84% of
the operations of the fourth level of surgical difficulty).
“Conditions” in the core group provided for longer duration of
the narcosis, more pronounced pain syndrome, blood loss, par-
enteral infusion therapy and thromboprophylaxis (low-molec-
ular-weight heparin), LOS, patient care, staying in the intensive
care unit, cost of treatment, and, most importantly, delaying of
further specialized treatment. Arguments above mostly limited
the conduction of immediate reconstructive surgery in patients
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Table 1. Descriptive statistics of length of hospital stay of patients in the control group, the core group, and in general.

STATISTICS

LENGTH OF HOSPITAL STAY (LOS), D

IN GENERAL, IN 2 GROUPS

Total no. of patients, persons 749
Average length of hospital stay, d 18.2
Medium-square deviation of length of hospital stay, d 8.02
Mode, d 15
Median, d 17
First quartile, d 13
Third quartile, d 22
Quartile scope, d 9
Coefficient of variation, % 441
Coefficient of asymmetry 0.62
Coefficient of excess 0.48

with BC. According to the National Protocol of Ukraine since
2007, reconstructive surgery was recommended to be con-
ducted several years after the completion of the specialized
treatment, and mainly plastic surgeons were trying to perform
such operations. However, the development and implementa-
tion of the FTS program have allowed us to extend the read-
ings in immediate reconstructive operations. So, the difference
in 1-stage reconstructive operations between the core and con-
trol groups was in 4.3 times higher in the core group compar-
ing with the control group.

Purulent-septic complications occurred in 4 patients (1.5%)
in the core group, whereas in the control group, such compli-
cations were manifested by local hyperemia in drainage zone
and disappeared after wound healing occurred in 25 patients
(5.0%). The mean duration of serous excretions was
13.2£2.0days in the core group and 16.0 = 3.1days in the
control group (P>.05). The average total volume of the exu-
date in the core and control groups was 501.0 =7.3 and
508 £10.7 mL, respectively. The necessity for additional aspi-
ration of seroma after removal of drainage originated in 13
patients (5.1%) in the core group. In the control group, this
indicator was in 466 patients (94%; P<.01). Consequently,
95% of patients in the core group did not need daily dressings
and independently maintained a low-volume drainage system,
and patients in the control group in 94% of cases needed daily
dressings of the wound.

The pain score was based on the visual analog scale of pain.
Complaints on severe pain were not seen in any patient.
Moderate pain was noted in 17 patients (6.7%) in the core
group and in 62 patients (12.5%) in the control group. Opiates
were not prescribed in the postoperative period in patients of
the core group; in the control group, opiates were prescribed in

57 cases (11.5%) on a period of 1 to 2 days.

CORE GROUP CONTROL GROUP
253 496
14.27 20.12
7.00 7.71
13 16
14 19
10 15
17 24
7 9
491 38.3
0.82 0.63
1.66 0.36

According to the National Protocol of Ukraine since 2007,
patients should have had in-patient treatment until recovery of
working capacity, making median of 14 days.

The effectiveness of the F'TS program is based on the anal-
ysis of the LOS. Among 253 patients, the average LOS was
14.27 = 7.00 days in the core group, whereas for 496 patients, it
was 20.11 *= 7.70days in the control group (Table 1).

In addition, 25% of patients in the core group were in hos-
pital for less than 10 days and 75% for less than 17 days. At the
same time, in the control group, the corresponding indicators
are higher than 1.5 times for 25% of patients, up to 15 days, and
1.6 times for 75% of patients, up to 24 days. It should be noted
that in Ukraine there is no patronage system, so patients are
staying in the hospital before wound healing, which increases
the total LOS (days) in comparison with other countries.

As shown in Figure 1, the differences between the control
and core groups are very visible. The validity check showed that
these discrepancies in the core and control groups with a prob-
ability <.001 (Figure 1) are not accidental.

The distribution by LOS in the control group is character-
ized by a large shift toward a shorter stay than in the core group
(Figure 2). In addition, in the core group, the concentration of
patients around the modal value in 5 times higher.

As the modal interval in the core and control groups is in the
range of 10 to 20days, however, the modal value is 13days in the
core group and 16days in the control group. The median value is
2weeks—14days—in the core group and is almost 3weeks in the
control group. It means that LOS in half of patients is up to 14 days
in the core group and for 5 days longer in the control group.

The LOS in the core group, compared with the control group,
decreased by 29%, which involved reduction in cost of treatment
for the hospital (nursing costs, depreciation of the building and
equipment, communal costs and nutrition for patient, etc). That
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Figure 1. Variation of length of hospital stay (LOS) in the core and control groups, days.
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Figure 2. Distribution of patients by length of hospital stay in the core and control groups.

is, if conventionally the cost of stay at the hospital costs 1000 UAH
per day, the decrease in price of surgical treatment in the core
group is 7000UAH per patient, giving a total economy of
1.77 million UAH for all patients of the core group comparing
with the control group. Also, we have to mention that the decrease
in LOS opens the possibility to treat more patients, having the

same number of beds in the hospital. Taking into consideration
that till 2018 LOS in our department was being decreased and
now is up to 5days for breast reconstructive surgeries and up to
2 days for breast surgeries with no reconstruction, now we have an
increase in the number of surgeries in the department (from 680
in 2008 to 1183 in 2018).
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Table 2. Average length of hospital stay and 95% confidence interval depending on the stage of the disease, LOS days.

STAGE OF NO. OF AVERAGE LENGTH OF
DISEASE PATIENTS HOSPITAL STAY (LOS), D
| 234 16.3

A 258 17.9

11B 115 20.6

A 83 19.7

B, Hic 60 20.3

CONFIDENCE CONFIDENCE
INTERVAL (-95%) INTERVAL (+95%)
15.3 17.3

16.9 18.9

19.1 22.0

18.0 21.4

18.3 22.2

Table 3. Results of the ANOVA model—length of hospital stay in patients depending on the stage of disease in the core and control groups.

STAGE OF NO. OF PATIENTS AVERAGE LENGTH AND 95% DIFFERENCE IN

DISEASE CONFIDENCE INTERVAL OF HOSPITAL LENGTH OF HOSPITAL
STAY, BED-DAYS STAY BETWEEN C AND

CR GROUPS, BED-

CR DAYS

| 93 140 12.9+1.4 18.4+1.2 -5.5

A 80 177 14.4+15 19.4+1.1 -5.0

1B 36 79 17.9+2.3 21.8+17 -3.9

A 28 55 13.8+2.6 227+20 -8.9

1B, llIC 16 44 141+3.4 205+973 -8.4

Total 253 496 14.3+1.0 20107 -5.8

Abbreviations: C: control group; Cr: core group.

Further analysis of LOS is aimed at assessing the differ-
ences between the core and control groups depending on the
stage of the disease. Proved with probability <.001, in both
groups, the duration of stay in treatment depends on the stage
of the disease (Table 2).

However, the core and control groups are not accidentally
having fundamental differences in LOS depending on the
stage of the disease (Table 3). This is especially true for the
third stage, and itself: IITA, ITIB, IIIC.

As shown in Table 3, the difference in terms of LOS in
patients with more common stages of disease in the core group
compared with the control group for more than 8days.
Moreover, LOS in patients with third stage in the control
group is not only practically the same as that in patients in the
second stage of the disease, but even less than the average in
summation. In addition, in the core group, there is a clear ten-
dency of increase in LOS with the increase in the stage of the
disease, and in the control group there is no such trend.

The study evaluated the influence of ACh on LOS—385
patients (51.4%), who had no ACh, compared with 364 (48.6%)
patients, who underwent ACh. The average LOS of patients
who underwent ACh was 20.1days, whereas in patients who
had no Ach, it was 16.4 days (P<<.001). The effect of ACh on
LOS in the core and control groups is shown in Table 4.

Analyzing the obtained data, conducting ACh in the core
group caused an extension of LOS for 1.4 days, which was sta-
tistically insignificant. In the control group, the ACh signifi-
cantly increased LOS at 3.8 LOS days, which practically does
not differ from the total for a value of 3.7LOS days.
Consequently, the conduction of ACh in the core group against
the background of FTS did not have a significant negative
impact on the increasing of LOS compared with the control
group and the general population. Thus, the difference between
LOS with ACh and without ACh was 2.7 times lower com-
pared with the control group.

Discussion
The multimodal program “Fast-Track surgery” (FTS) or
“Enhanced Recovery After Surgery” (ERAS) or “Ambulatory
Breast Cancer Surgery” covers issues of preoperative prepara-
tion, features of operational techniques, management of the
postoperative period in patients subjected to surgery.” The
FTS is based on pathophysiological principles that allowed us
to reduce stress arising from surgery, pain relief, early mobiliza-
tion, and commencement of early oral nutrition.?

Fast-track surgery pathways are well established and used
since 1997 in other surgical specialties but are relatively new in
breast oncological, plastic, and reconstructive surgeries. In
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Table 4. Length of hospital stay in the core and control groups depending on adjuvant chemotherapy.

LENGTH OF HOSPITAL STAY, LOS DAYS

DIFFERENCE, LOS DAYS SIGNIFICANCE LEVEL

WITHOUT ACH, D WITH ACH, D
Core group n=253 13.7 151
Control group n=496 18.1 21.9
Total n=749 16.4 20.1

several studies, fast track was shown to reduce preventable
postoperative harm and shorten hospital length of stay in BC
surgery and microsurgical breast reconstruction. Fast track was
not associated with postoperative complications (partial flap
loss, total flap loss, breast hematoma, donor-site infection, uri-
nary tract infection, and pneumonia). Key recommendations
support early mobilization after surgery, early feeding, adequate
warming up patients during and after surgery, and using mini-
mum drugs to control pain and nausea after surgery.®-10

Comparing the data obtained from our research with the
world literary data, we noted that FTS is a program that exists
for a short time and practically was not used in BC surgery.
Therefore, there are only separate messages on the specified sub-
ject. For example, Danish researchers indicate a significant dif-
ference (1.2LOS days in the FTS group versus 3.6 LOS days
with standard management). A particularly large difference was
noted after performing mastectomy (1.6 LOS days in the FTS
group versus 5.0 in the control group).!! In our study, the LOS
(days) was reduced from 20.1 in the control group to 14.3 in the
FTS group, that is, approximately the same result as in men-
tioned researchers. The long duration of an LOS (days) in
Ukraine was caused due to certain bureaucratic features (prohi-
bition of discharge before receiving a histological conclusion,
discharge only without drainage, etc) and it is connected with
the absence of patronage service in Ukraine as such.

Another study concerned patients who underwent alloplastic
breast reconstruction. In the FTS group, bilateral and immedi-
ate reconstruction was performed more often, and implants
were installed more often than expanders. In the FTS group,
hematoma and infectious complications were somewhat more
common, but the difference was not significant. At the same
time, the use of FT'S made it possible to significantly reduce
the LOS (3 times less than in the control group).'?

The next work concerned 1-sided reconstruction of the
breast with own tissues (TRAM and DIEP flaps). Traditional
treatment modes and F'T'S mode were compared. The duration
of operations was approximately the same in both groups; how-
ever, the average volume of blood loss was less in the FT'S
group than in the control group (406 mL versus 827mL). The
percentage of complications was about the same in both groups.
The main complications were as follows: urological infections
(1.4% in control group and 0.6% in the F'I'S group), postop-
erative pneumonia (1.0% versus 1.7%), complete flap necrosis
(2.4% versus 2.2%), partial flap necrosis (3.0% and 3.6%,

14 P=.116
3.8 P <.001
3.7 P <.001

respectively), breast infection (3.4% and 1.7%), breast hema-
toma (6.5% and 7.9%), infection in the donor zone (2.7% ver-
sus 2.8%), and hematoma in the donor side (1.4% and 2.2%).
Using the FTS program made it possible to reduce the dura-
tion of LOS days from 13 to 5days."® This study group pub-
lished similar data (decrease in duration at 3days after using
FTS) in another edition.!*

The meta-analysis, which included 260 publications and
1191 cases, revealed a significant advantage of the F'T'S pro-
gram compared with the traditional management of patients.
According to the percentage of complications, there is no clear
correlation between FTS and occurrence of postoperative
complications. Alfonso et al., Astsnche et al., Bonde, and
Dumestre et al. indicate fewer complications after using F'T'S.
Both in the FTS group and in the control group, frequent
complications were partial or complete necrosis of flaps, or
edges, bleeding, complications,
repeated hospitalization, or reoperation. At the same time,

wound purulent-septic
according to the meta-analysis, there is absolutely no correla-
tion between the occurrence of complications and the method
of patient management.'

The absence of a correlation in the incidence of postopera-
tive complications between traditional and “outpatient” (F'TS)
management of patients in the population of East Asia is indi-
cated by a group of Singaporean authors.!® In other words,
FTS program does not lead to increase in complications,
regardless of the ethnic characteristics of patients.

With reducing the LOS, we decrease the usage of medi-
cines or dressing materials, and, respectively, this gives us a
great economic effect. For example, the price for patients
who underwent mastectomy with immediate breast recon-
struction with free flap was US$38 688 when FT'S protocol
was used versus US$43264 when FTS protocol was not
used, so F'T'S made a difference of US$4576.17 Unfortunately,
we do not have the opportunity to adequately calculate the
economic effect of using F'T'S in Ukraine (because of diffi-
cult and reforming state of Ukrainian medicine). However, if
the cost of staying per day in Ukrainian private clinics is
averaged, the decrease (according to our data) in the average
LOS by 5.8 days will give us reduction around 5000 to 15000
UAH saved per patient.

As no data were found on ACh and the LOS, we investi-
gated this problem. It turned out that patients in the F'T'S group
who underwent ACh a week after surgery did not significantly
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increase the hospitalization period (13.7 days without ACh and
15.1days with ACh, P=.11566), whereas in the traditional
management (with no F'TS protocol), a significant increase in
LOS was found (18.1days without ACh versus 21.9 days with
ACh, P<.001).

Conclusions

The study results allow us to recommend the concept of F'TS
for implementation in broad medical practice for breast recon-
structive surgery in patients with BC. The FTS program was
shown to be effective in all types of breast surgery, including
immediate oncoplastic and reconstructive surgeries. The grad-
ual reduction in LOS increased the number of surgeries in our

department by 75% from 2008 till 2018.
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