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Abstract

Aim: The aim of this study is to investigate the factors affecting the development of postoperative early complications in patients who underwent immediate
implant reconstruction without the use of an allograft for breast cancer.

Materials and Methods: Female patients who were above the age of 18 and underwent mastectomy and immediately allograft-free implant reconstruction
surgeries were included in the research. The study focused on the causes of early complications that occurred within the first 30 days of the patient’s follow-up.
Results: A total of 129 breasts were investigated in this study. The postoperative early complication rate was 25.6%. Smoking, malignant pathology, presence
of microcalcification, high breast volume, receiving neoadjuvant chemotherapy, and HER-2 negativity for malignant patients were all significant predictors
in the development of postoperative early complications. The probability of developing complications is significantly higher in those with 4 or more factor
positivity.

Discussion: Correct patient selection is important for skin-sparing surgery and immediate implant reconstruction without the use of allografts, with oncological
safety and low cost, and a scoring system is proposed for the first time in this study. Being able to predict postoperative complications in patients at increased
risk prevents prolonged hospital stays and delays in adjuvant treatments.
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Introduction

Breast cancer is a leading cause of malignancy worldwide and
the fifth leading cause of cancer-related death [1]. A branch of
prophylactic treatments for breast cancer is surgical treatments
that can be performed with different techniques. Although
breast-conserving surgery is the preferred procedure for breast
cancer treatment, mastectomies are still a common practice. In
recent years, it has been widely recommended, possibly due to
successful breast reconstructions [2].

Breast reconstructions can be performed simultaneously or first
cancer surgery and then reconstruction surgery with or without
nipple-sparing surgery, subpectoral or pre pectoral placement,
using allograft or without allograft.. Reconstructions with flaps
made using the patient’s tissue (ext. latissimus dorsi flap, deep
inferior epigastric artery perforator flap, transverse rectus
abdominis muscle flap) or reconstructions using allogeneic
materials (implants) or both [3].

Skin-sparing surgery with immediate implant reconstruction is
one of the surgical treatment options for breast cancer, and
the oncological results of these procedures are successful [4].
In immediate implant reconstructions without allografts, early
postoperative complication rates were found to be between 19%
and 22.1% [5]. The use of allografts in reconstruction allows for
improved cosmetic results, and there is still controversial data
on reducing complications, but it increases the cost, and it is
not always possible to obtain these allografts [6]. Even without
an allograft, these surgeries can be performed safely with the
appropriate patient selection.

This study aims to evaluate the postoperative follow-up of
patients who underwent immediate subpectoral implant
placement without the use of allografts for breast cancer or in
patients who underwent prophylactic skin-sparing mastectomy.

Materials and Methods

The study includes mastectomy and immediately allograft-
free implant reconstruction surgeries performed in our breast
surgery clinic between September 2012 and December 2017.
Female patients over the age of 18 who underwent therapeutic
or prophylactic skin-sparing mastectomy and immediate
reconstruction with a subpectoral placed prosthesis without the
use of concomitant allograft were included in the study.

The age of the patient, smoking status, presence of diabetes,
indications of surgery (malignancy, prophylaxis), breast volume,
breast density, receiving neoadjuvant chemotherapy, surgery
type, multifocal-unifocal, lymph node management (axillary
dissection absent or present), tumor pathology, receptor
status, tumor size, lymph node involvement, chemotherapy
and radiotherapy information were evaluated. Family history,
the presence of lobular carcinoma in situ, and diffused
microcalcification were all prophylactic
mastectomy. The presence of associated lobular carcinoma in
situ, family history, the aim of building a successful surgical
margin, the occurrence of diffused microcalcification, or the
patient’s request were all reasons for preferring mastectomy
over breast-conserving surgery in patients with malignant
diagnoses.

Early postoperative complications were evaluated as seroma,

indications for

ecchymosis, wound evisceration, and wound necrosis occurring

in the first 30 days. Postoperative late complications were
evaluated as prosthesis replacement or prosthesis removal
because of prolonged early postoperative complications and
late wound evisceration-revision surgery after the first 30 days.
Surgery Technique

All of the patients in the study had similar surgical procedures
and follow-up protocols. All of the patients had skin-sparing
surgery. If approved by the surgeon, nipple-sparing surgery
was recommended due to the tumor’s location, the suitability
of the breast tissue, and the patient’s request. Patients with
malignant lymph nodes had sentinel lymph node biopsy, while
those with positive lymph nodes had axillary lymph node
dissection. The implants were routinely put under the pectoral
muscle. Anatomically designed, fixed-volume implants ranging
from 185 cc to 650 cc in size were used. All patients had two
drains, one in the axillary region and one in the mastectomy
lodge. The drains were withdrawn on the second postoperative
day at the earliest if the serous drainage was less than 30 cc
in one day.

Statistics

All analyses were performed via SPSS version 21(SPSS Inc,,
Chicago, lllinois). Parametric data were analyzed by independent
t-test, and non-parametric data were analyzed by Mann Whitney
U Test. Data were presented as mean and standard deviation
or median and range. Statistical significance was set at 0.05.
Ethical Approval

This study was approved by the Ethics Committee of Bilkent
City Hospital, Ankara, Turkiye (Date: 2021-10-13, No: E2-21-
914).

Results

A total of 129 breasts were investigated in this study, which
included 103 patients, 77 of whom had a unilateral mastectomy
and 26 of whom had a bilateral mastectomy. The mean age was
44.02+8.33 years for all patients and 43.67 + 8.69 for the ones
with malignant breasts, while the rate of smoking was 24.8%
and 21.7%, diabetes mellitus was 7.8% and 7.6%, and family
history of malignancy was 17.1% and 10.9%, respectively. In
92 (71.3%) breasts, therapeutic mastectomy was performed
due to malignant pathology, while prophylactic mastectomy
was performed in 37 (28.7%) breasts. Tumor size was more
than 2 cm in 62 breasts (67.4%). Axillary lymph node dissection
was performed on 45 breasts (48.9%). Microcalcification was
detected in 59 (45.7%) breasts. Patients of 26 (20.2%) breasts
received preoperative neoadjuvant chemotherapy, and nipple-
sparing surgery was preferred for 28 (21.7%) breasts. Tumor
location was periareolar in 32 breasts (24.8%) (Table 1).

The overall complication rate was 32.6%. Early postoperative
complication (Figure 1) rate was 25.6% for all breasts, 31.5%
for malign breasts, and late complications rates were 11.6% and
9.8%, respectively. Six breasts (4.7%) with early complications
had complications in the late period.

The factors that were significant for the development of early
complications were smoking (p=0.024 for all and p=0.044
for malign), malignant pathology (p=0.015), presence of
microcalcification (p=0.005 for all and p=0.020 for malign), high
breast volume (p=0.037 for all and 0.017 for malign), receiving
neoadjuvant chemotherapy (p=0.007 for all and p=0.08 for
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malign), HER-2 negativity for malignant breasts (p=0.049) and  and malignant breasts, including breast volume (p=0.041 and
axillary lymph node dissection for malignant breasts (p=0.031)  0.013, respectively), smoking (p=0.006 and 0.012, respectively),
(Table 2). presence of microcalcification (p=0.013 and 0.017, respectively),
Multivariate regression analysis showed a correlation between  neoadjuvant chemotherapy (p=0.019 and 0.027, respectively),
the early postoperative complications and 6 parameters in all  malignant pathology (p=0.045 for all) and HER-2 negativity

Table 1. Patients’ clinical, surgical, pathological, and follow-up findings

Characteristics All Malign

Breast volume (cm3, Meanz+ SD) 1716.48 + 969.35 1698.31 + 993.508

Breast Density (n, %)

Type B 33, 25.6% 19, 25.7%
Type C 45, 34.9% 38, 41.3%
Type D 27,20.9% 17,18.5%
Microcalcification (n, %) 70, 54.3% 45, 48.9%
Nipple sparing mastectomy (n, %) 28,21.7% 18, 19.6%
Multifocality/centrity (n, %) 25,19.4%

Histopathologic subtype (n, %)

IDC 80, 86.9%
ILC 11,11.9%
Metaplastic carcinoma 1,1.1%

In situ pathology (n, %)

DCIS 65, 50.4% 56, 60.9%

LCIS 16, 12.4% 7,7.6%

None 48, 37.2% 29, 31.5%

ER positivity (n, %) 70, 76.1%

PR positivity (n, %) 72,78.3%
HER-2 positivity (n, %) 17,18.5%

Ki-67 (median, min-max) 15.00 (min:0, max:90)
Implant size (cc, median, min-max) 4170 (min:185, max:650) 394 (min:185, max: 650)

Oncological treatments (n, %)

Neoadjuvant chemotheraphy 26,20.2% 22,23.9%
Chemotheraphy 40, 31% 31, 33.7%
Radiotherapy 5, 3.9%), 5, 5.4%),
Chemoradiotherapy 35, 27.9% 35, 38%
Local recurrence (n, %) 3,32%
Axillary recurrence (n, %) 2,2.1%
Metastasis for malignant patients (n, %) 10,% 11.4
Disease free survival (months, Mean+ SD 60.9751 + 27.15
Survival (n, %) 81, 93.1%
Overall survival (months, mean+ SD) 66.61+£21.13

DCIS: ductal carcinoma in situ, LCIS: lobular carcinoma in situ, IDC: invasive ductal carcinoma, ILC: invasive lobular carcinoma, ER: estrogen receptor, PR: progesterone receptor

Table 2. Patient, surgical, and tumor characteristics by early postoperative complications

Characteristics Early complications

All breasts Present (n=33) Absent (n=96)

Smoking (n, %) 13, 40.6% 19, 59.4% 0.024
Microcalcification (n, %) 22,37.2% 37,62.7% 0.005
Malignancy (n, %) 29,31.2% 63, 68.4% 0.015
Neoadjuvant chemotheraphy (n, %) 12, 46.1% 14, 53.8% 0.007
Breast volume (cm3, mean+ SD) 2019,38 + 1086,71 1612,36+ 908,53 0.037
Malignant breasts Present (n=29) Absent (n=63)

Smoking (n, %) 10, 50.0% 10, 50.0% 0.044
Microcalcification (n, %) 9, 20% 36, 80% 0.020
Neoadjuvant chemotheraphy (n, %) 12, 54.5% 10, 45.5% 0.008
Breast volume (cm3, mean+ SD) 2101.84 £ 1127.05 1512.56 + 873.98 0.017
Axillary lymph node dissection (n, %) 19, 42.2% 26,57.8% 0.031
HER-2 positivity (n, %) 2,11.7% 15, 88.2% 0.049

DCIS: ductal carcinoma in situ, LCIS: lobular carcinoma in situ, IDC: invasive ductal carcinoma, ILC: invasive lobular carcinoma, ER: estrogen receptor, PR: progesterone receptor.
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Table 3. Scoring system for early complications of implant reconstruction surgery without emergency allograft

1 Point
Present 0 2
Early Postoperative Complications
Absent 5 28
Total 5 50

2 Point 3 Point 4 Point 5 Point 6 Point Total
2 6 16 6 1 33
32 22 15 4 0 96
34 28 31 10 1 129

<4 Point 24 Point

Present
Early Postoperative Complications
Absent

Total 87 (67.4%)

p<0.001; Positive likelihood ratio= 8.69; Negative likelihood ratio=0.511

Figure 1. Early complications in breasts. a: Necrosis, b: Wound
evisceration

(p=0.025 for malignant). Patients were given 1 point for each
positive parameter and scored between 0 and 6. ROC curve was
made for breast volume, and 1 point was given to those with 4
and above (Table 3).

The probability of developing complications was found to be
significantly higher in patients with a score of 4 and above
(p<0.001, AUC: 0.794, specificity: 88.50%, sensitivity: 57.7%).
The average hospital stay was 7.12 + 3.02 days. The hospital
stay was 5.74+1.56 days for the patients without complications
and 11.09 +2.07 days for the patients with early complications,
and hence, the hospital stay was statistically longer for patients
with complications (p<0.001).

Discussion

Skin-sparing surgery and simultaneous reconstruction are
frequently used in the treatment of breast cancer because of
their oncologically safe and cosmetically satisfactory results
[4]. The cosmetic success of the surgery is higher, and the
postoperative capsular contraction rate is lower when an
allograft is used in breast reconstruction, but there is a higher
risk of infection [6]. Despite the possibility of postoperative
complications, it is a frequently preferred application [6].
However, the cost of the surgery is higher, and access to the
material is not always possible. In implant reconstructions
performed after mastectomy in our clinic, the implant is
placed directly under the muscle in patients with small breast
volume. The pectoralis major muscle is cut, and the support
sutures are placed after the implant is placed in the formed
pouch for medium and large breasts. In addition, it may be
necessary to technically cut the pectoral muscle for successful

10 (30.3%)
77 (80.2%)

23 (69.7%) 33
19 (19.8%) 9%
42 (32.6%) 129

cosmetic results and support the implants with a suture during
the placement of the implants, which increases the risk of
complications. It is important to choose the patient group
carefully and correctly while performing surgery with limited
opportunities.

According to the literature, the total complication rate was found
to be 20.5% to 31.4% [7-9]. We found the total complication
rate at 32.6%, similar to the literature. There are many
publications in the literature showing a significant relationship
between breast volume or size increase and postoperative
complications [7,10,11]. In our study, the mean breast volume
was 1716.48 + 969.35 cm3. It was measured as a 2019.38
+ 1086.71 cm? in patients with complications and 1612.36+
908.53 cm? in patients who did not develop complications, and
it was statistically significant.

Smoking negatively affects wound healing, with decreased
tissue oxygenation and decreased inflammatory response,
and causes complications in breast reconstructions [12,13].
In our study, smoking was statistically associated with early
complications. Many studies reported an association between
breast cancer and microcalcifications [14,15]. However, the
relationship between microcalcification and the complication
rate has not been reported. In our study, a significant association
was found between the early complications and the presence of
microcalcification.

Reconstruction of the breast post neoadjuvant chemotherapy
is mostly done applying implant-based procedures [16].
Neoadjuvant chemotherapy impairs wound healing due to its
cytotoxic effect [17]. However, this cytotoxicity and negative
effect on wound healing may disappear when the appropriate
time passes before surgical treatment after neoadjuvant [18].
In our study, neoadjuvant chemotherapy and early postoperative
complications were significantly associated.

Joy et al. [19] found no significant relationship between axillary
lymph node dissection and wound complications in implant-
based reconstruction. In the study of Madsen et al. [20] on 270
breasts that underwent immediate implant reconstruction after
mastectomy, axillary lymph node dissection was found to be
an independent risk factor for complications. Verma et al. [21]
reported a total of 20.6% complications in 467 breasts that
underwentimmediate breast reconstruction, while complications
were observed in 36.4% of breasts that underwent axillary
lymph node dissection, which was statistically significant.
The cause of the complication appeared to be related to the
increased development of seroma [22]. We found a significant
relationship between axillary dissection and early postoperative
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complications according to univariate analyses; however, it was
not an independent risk factor for early complications.

Since the Ki-67 proliferation index result was not present in
all patients, molecular subtyping could not be performed, so
we compared breasts for receptor status. Studies analyzing
the association of complications between pathological
characteristics in  malignant breasts
relationship [11,22]. In our study, the complication rate was
strongly correlated with HER-2 negativity but not with ER or PR
status for malignant breasts. Although HER-2 negativity was an
independent risk factor for early complications, accompanying
neoadjuvant chemotherapy may have affected these results.
Local recurrence rates after breast-conserving surgery are
6.2% to 3.1% in the literature [23-25]. In our study, the mean
follow-up time was 73.21 months, and acceptable rates were

showed no such

seen.
According to the 6-point score system, which we recommend
for the first time in the literature, the rate of developing early
postoperative complications in patients with a score of 4 and
above was found to be significantly higher.

Limitations

This study’s primary limitation is that it was performed
retrospectively. Prospectively designed
considerable patient population need to be conducted.
Conclusion

We showed that the complication rate was higher in high
breast volume, smokers,
chemotherapy, malignant pathology, and HER-2 negativity with
malignant breasts. High complication rates increase the length
of hospital stay, resulting in increased costs and a delay in the
initiation of possible adjuvant therapies. However, it is seen
that there are acceptable local recurrence, metastasis, and
death rates. Therefore, these surgeries are safe and feasible,
especially in countries with limited access to the material,
which costs less as no extra material is required.

studies with a

microcalcification, neoadjuvant
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