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POSTOPERATIVE COMPLICATIONS AFTER BREAST PLASTIC AND
RECONSTRUCTIVE SURGERY: A COMBINED RETROSPECTIVE AND

PROSPECTIVE STUDY

R.M. Gumennyi, L.P. Sydorchuk, T.V. Kazanceva, M.M. Semianiv, Y.M. Yarynych, Y.V.

Repchuk, K.O. Korotyi

Bukovinian State Medical University, Chernivtsi, Ukraine

Despite progress in surgical techniques, biomaterials, and perioperative care,
postoperative complications remain a significant clinical issue, contributing to delayed
recovery, higher healthcare costs, and potential reconstructive failure.

Objective — to evaluate the incidence, structure, and morphological predictors of
postoperative complications following breast plastic and reconstructive surgery using a
combined retrospective and prospective study design.

Material and methods. Prospective longitudinal cohort study included 95 women, which
underwent aesthetic breast surgery. The mean age was 35.48+6.61 years (range 19-57).
The assessment included general clinical status, complaints, physical examination,
ultrasound, the mammoplasty type performed. Retrospective cross-sectional study
included analysis of 50 medical records of operated patients who met complications. The
most common postoperative complication (capsular contracture) was included in the
analysis. The study adhered to the principles of the Council of Europe Convention on
Human Rights and Biomedicine and received approval from the Biomedical Ethics
Committee of Bukovinian State Medical University (Protocol No. 1, dated 19 September
2024). All patients signed an informed consent to participate in the study. All women
underwent preliminary screening for compliance with the inclusion-exclusion criteria.
Inclusion criteria for the study: age 18 years and older; absence of mental disorders that
make contact with the patient impossible; signed voluntary consent to participate in the
study. Statistical analyses were performed using Statistica 7.0 (StatSoft Inc., USA) and
Microsoft Excel 2016.

This investigation was conducted within the framework of the ongoing research Study of
the Family Medicine Department at Bukovinian State Medical University, titled
“Improvement of diagnosis and prediction of hypertension-mediated target organ damage
and symptom control in comorbid conditions considering clinical, metabolic, and
molecular-genetic predictors” (State Registration No. 0124U002524; duration: 2024-
2028).

Results. In retrospective study capsular contracture demonstrated a strong time-
dependent progression (r=0.85; p<0.001), with clinically significant forms (IlI-1V)
predominating beyond 5 years, confirming its chronic and progressive nature, potentially
reflecting suboptimal surgical techniques or inadequate postoperative care. In the
prospective part of the study postoperative complications occurred in 12% of women,
mainly due to severe contracture. Among patients with capsular contracture, the majority
had a preoperative tubular breast shape (66.67%), while 33.33% had a hemispherical
shape, suggesting that tubular morphology may represent an additional risk factor.
Regarding surgical procedures, primary interventions predominated, with primary
mammoplasty performed in 69.47% (n=66) of cases

Conclusions. Tubular breast morphology might identify as a potential additional risk
factor for postoperative complications. Primary mammoplasty accounted for the majority
of procedures in contemporary aesthetic breast surgery.
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WO CHOBINLHIOE O00YHCAMHA, 3YMOGIIOE SUWI BUMPAMU HA OXOPOHY 300pP08's ma
NOMeHYIHT He80ayi PEKOHCMPYKMUBHUX Onepayil.

Mema pobomu — oyinumu uacmomy, CMpPYKmMypy ma MOp@ORO2iuHi Npeouxmopu
nicisAONepayiiHux YCKAAOHeHb NiCiA NAACUYHOI MA PeKOHCMPYKMUGHOI Xipypeiil
MONOYHOI 3a7103U, BUKOPUCMOBYIOYU KOMOIHO8AHE PempOoCneKmuere ma npocnekmusHe
00CTIOCEHHS.

Mamepianu ma memoou. [IpocnexmusHe no300824CHE KOLOPNIHE OOCTIONCEHHSL BKIIOUALO0
95 iciHOK, AKUM BUKOHAHO eCMEemuyHi XIpypeiuni empyyauHs HA MOJOYHIN 3AJ103i.
Cepeonitl six — 35,48+6,61 poxie (Oianazon 19-57). Oyiniosanu 3aeaneHuti KaiHiuHul
cma, ckapeu, Qi3uKaIbHe 00CMeNCeHH s, VibMpPasgyKose 00CIIONCeHHsL, MUN NPo8edeHol
mamonnacmuxu. Pempocnexmusne nepexpecne Oocniodcennss exmouano auaniz 50
MEOUYHUX KAPMOK NPOONEPOBAHUX NAYUIEHMOK, 5KI 3IMKHYIUCA 3 YCKAAOHeHHAMU. [[o
auanizy BKIOYEHO HaunowlupeHiuie nicisionepayiline YCKIAOHeHHA  (KancyisapHa
Kowmpaxmypa). [locnioscenns 8ukoHawe 6i0onosiono 0o npunyunie Kowneenyii Paou
€sponu npo npasa n0ouHu ma OiomeduyuHy i ompumaino cxeanenus Komicii 3
biomeduunoi emuxu ByKosuHcbko2o 0eporcagroeo meouyHozo yHisepcumemy (LIlpomoxon
MNe [ 6i0 19 eepecns 2024 poky). Yci nayienmku nionucanu inghopmosany 3200y Ha y4acms
y 00CHIONCEHH] Ma NPOUULTU NONEPEOHill 8I00IP HA BIONOGIOHICIb KDUMEPISIM 6KIIOUEHHS1-
sukmouennss. Kpumepii exnrouenns 6 docnioscenns: ik 18 poxie i cmapuie,; 8iocymuicmo
ACUXIYHUX PO31A0I6, WO YHEMOJICIUBTIOIOMb KOHMAKM i3 NAYIEHMKOW, NIONUCaHa
000p0oGibHA 32004 HA yyacmv Yy 00CHiodcenHi. Cmamucmuykull anaiz npoeooulu 3a
donomoeoro Statistica 7.0 (StatSoft Inc., CLLIA) ma Microsoft Excel 2016. [Jocniosicents
BUKOHYBAJIOCH Y PAMKAX OTI0Y0I HAYK0BO-00CiOHOI pobomu KagheOpu cimeuHol MeOuyuru
Byrosuncvkoeo oepoicasnoco meouunozo yHisepcumemy "YOockonanenHs OiaeHOCMUKU
ma NpOSHO3YBAHHA 2iNePMeH3UBHO-ONOCEPEOKOBAHO20 VPAICEHHS OKPeMUX OpP2aHig-
MiuteHell ma KOHMpOO CUMIIMOMIE Npu KOMOPOIOHII Namonodii 3 ypaxy8anHam KIiHIKo-
MemaboniuHux ma MoneKyIApHO-2eHemuyHux npeoukmopis” (Ne 0eporcasnoi peecmpayii
0124U002524; mpusanicms: 2024-2028 pp).

Pesynomamu. Y pempocnekmueHomy — OOCHIONCEHHI  KANCYIAPHA — KOHMPAKNypa
NPOOEeMOHCMPYBANA CUTIbHULL 36 530K 3anedchuul 6i0 wacy (r=0,85; p<0,001), npuuomy
KAiHiuHO 3Hauywi gopmu (III-1V) nepesadcanru nicisi 5 pokis, wo niomeepoicye it
XPOMIYHULL ™A NPOSpecyiouull Xapakmep, NOMEHYIUHO Bi000pANCAIOYU HEONMUMATbHI
XIipypeiuni Memoouxku abo HeadeK8amuuil Nicasonepayiunuil 0021s0. Y npocnexmueHiil
4acmuHi 00CII0JICeHHs NICAAONEPAYilini YCKIaOHeH s UHUKU Yy 12% aicinok, eonoeHum
yunom uepes koumpaxkmypy. Ceped nayicHmok i3 KancyuisipHO KOHMPAKMYpo
oinbwicms mana doonepayiiuny mpyouacmy gopmy epyoeti (66,67%), mooi ax 33,33%
manu Hanigcghepuuny gopmy, wio ceiouums npo me, wjo mpyoyacma mMopgponoeis modxce
oymu dooamxosum paxmopom pusuxy. LLlodo xipypeiunux npoyedyp, nepeeasicanu
NepeUHHi 8MPYUAHHs, NPUYOMY NEPEUHHA MAMONIAcmuka eukonana y 69,47% (n=66)
BUNAOKIB.

Bucnoexu. Tybynsipna mopgonocis epyoeti modxce Oymu nOMeHyiiuHuUM 000AMKOGUM
YUHHUKOM PUSUKY NICIAONEPAYILIHUX YCKAAOHeHb. [1ep8unna Mamoniacmuka CmaHosums
Oinbuicms npoyedyp y CyYacHil ecmemudnin Xipypeii MOLOYHOI 3a103U.

Introduction

Breast plastic and reconstructive surgery has become
an essential component of both oncologic management
and aesthetic medicine, significantly improving patients’
quality of life, body image, and psychosocial well-being.
Despite advances in surgical techniques, biomaterials, and
perioperative care, postoperative complications remain a
clinically significant concern, contributing to morbidity,
prolonged recovery, increased healthcare costs, and, in
some cases, reconstructive failure [1, 2].

The spectrum of postoperative complications
following breast surgery is broad and includes seroma
formation, surgical site infection, hematoma, wound
dehiscence, mastectomy flap necrosis, fat necrosis,
capsular contracture, and chronic pain syndromes [3, 4].
These complications may arise early or late in the
postoperative period and can adversely affect both
functional and aesthetic outcomes.

Among these, seroma formation is one of the most
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frequent complications, with reported incidence rates
varying widely from 3% to as high as 90% depending on
surgical technique and patient-related factors [5]. Although
often considered to be benign, seroma can predispose to
secondary complications such as infection, delayed wound
healing, and implant loss [6]. Other clinically relevant
complications include flap necrosis, observed in up to 20%
of cases in some cohorts, and surgical site infections, both
of which significantly impact postoperative recovery and
may necessitate reintervention [2, 7].

The risk of postoperative complications is
multifactorial and influenced by patient-specific
characteristics (e.g., age, obesity, smoking status,
comorbidities), disease-related factors (e.g., cancer stage,
prior irradiation), and surgical variables (e.g., type of
reconstruction, use of implants or acellular dermal
matrices, extent of dissection) [1, 8, 9]. Increasing
evidence also highlights the role of biological and
molecular mechanisms, including inflammatory responses
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and tissue remodeling pathways, in determining individual
susceptibility to adverse outcomes [10-12].

Given the heterogeneity of patient populations and
surgical approaches, as well as the complex interplay of
clinical and biological determinants, there remains a need
for comprehensive studies integrating both retrospective
and prospective data to better characterize complication
profiles and identify predictive factors. Such approaches
may improve risk stratification, guide personalized
surgical planning, and ultimately reduce complication
rates.

Objective

Therefore, the aim of this study was to evaluate the
incidence, structure, and morphological predictors of
postoperative complications following breast plastic and
reconstructive surgery using a combined retrospective and
prospective study design.

Material and methods

Clinical data were collected during 2024-2025 at the
“Bukovinian Center of Plastic and Aesthetic Surgery”
(Chernivtsi, Ukraine). The study was divided into two
parts: a retrospective cross-sectional study and prospective
longitudinal cohort study. Prospective part included 95
women, which underwent reconstructive or aesthetic
breast surgery. The mean age was 35.48 + 6.61 years
(range 19-57). Prior to participation, all patients provided
written informed consent and underwent a comprehensive
evaluation comprising demographic and clinical
assessment, imaging studies (breast ultrasound and/or
mammography), and laboratory investigations (complete
blood count and biochemical parameters).

For the retrospective analysis, 50 medical records of
patients who presented to the Bukovinian Center of Plastic
and Aesthetic Surgery between 2017 and 2024 were
selected. These patients sought medical attention due to
complaints or unsatisfactory outcomes following previous
plastic or reconstructive breast surgeries performed at
other healthcare institutions in Ukraine or were operated in
other plastic and reconstructive surgery centers worldwide
but unfortunately met complications. Medical records with
the most common postoperative complication (capsular
contracture) were included in the analysis. The timing of
capsular contracture onset and its incidence were evaluated
in relation to the type of primary breast surgical
intervention.

All women underwent preliminary screening for
compliance with the inclusion-exclusion criteria. Inclusion
criteria: age 18 years and older; absence of mental
disorders that make contact with the patient impossible;
signed voluntary consent to participate in the study.
Exclusion criteria: age younger than 18 years; presence of
concomitant pathology of inflammatory genesis in the
acute phase, or exacerbation of chronic inflammation of
any location; chronic autoimmune diseases in the acute,
sub-, decompensation phase; diseases of connective tissue
and other organs and systems in the sub- or
decompensation stage; severe metabolic disorders
(diabetes mellitus type I or I — sub-, decompensation;
obesity stage III and over); mental disorders; pregnancy
or lactation period.

The assessment included general clinical status, patient
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complaints, findings of physical examination (visual and
palpatory), ultrasound data, and information regarding the
type of mammoplasty performed.

The study adhered to the principles of the Council of
Europe Convention on Human Rights and Biomedicine
and received approval from the Biomedical Ethics
Committee of Bukovinian State Medical University
(Protocol No. 1, dated 19 September 2024).

Statistical analyses were performed using Statistica 7.0
(StatSoft Inc., USA) and Microsoft Excel 2016.
Categorical variables were analyzed using odds ratios
(ORs) with 95% confidence intervals (CIs), applying the
chi-square test (¥%, df = 1) or Fisher’s exact test when
appropriate. Multivariate logistic regression was used to
identify independent predictors. A p-value < 0.05 was
considered statistically significant.

This investigation was conducted within the
framework of the ongoing research Study of the Family
Medicine Department at Bukovinian State Medical
University, titled “Improvement of diagnosis and
prediction of hypertension-mediated target organ damage
and symptom control in comorbid conditions considering
clinical, metabolic, and molecular-genetic predictors”
(State Registration No. 0124U002524; duration: 2024-
2028).

Results and Discussion

The majority of women reported changes in breast
shape, asymmetry and/or induration, a sensation of tension
and discomfort, as well as intermittent breast pain.
Ultrasound examination was used to assess the thickness
of the fibrous capsule surrounding the implant. Capsule
thickness was <3 mm in 5 patients (10.0%), up to 4 mm in
21 (42.0%), and reached 5 mm in 24 women (48.0%).
According to clinical classification, capsular contracture
was diagnosed as grade I in 2 cases (4.0%), grade Il in 14
patients (28.0%), grade III in 27 (54.0%), and grade IV in
7 (14.0%) (Fig. 1).

Analysis of the timing of complication onset
demonstrated that clinically significant capsular
contracture (grades III-1V), requiring revision surgery,
typically developed 4-5 years after primary augmentation
mammoplasty. Grade II contracture most frequently
occurred within 3-4 years postoperatively. In the early
postoperative period (within 1 year), capsular contracture
was observed exclusively in mild form (grade I) in 1 case
(2.0%), indicating a low incidence of clinically significant
complications during this period. At 2 years, grade I
contracture was also observed in one case (2.0%), while
grade II cases began to emerge (2 patients; 4.0%),
suggesting early progression of fibrotic changes in a subset
of patients.

By the third postoperative year, no grade I cases were
recorded; instead, an increase in grade II contracture (7
cases; 14.0%) and the emergence of grade III contracture
(2 cases; 4.0%) were observed, indicating progression
from subclinical to clinically significant forms. At 4 years,
further progression was evident, with grade II contracture
in 5 patients (10.0%), grade III in 7 (14.0%), and the first
cases of grade IV (2 patients; 4.0%).

The most pronounced findings were observed in
patients with a follow-up duration of >5 years, where
severe forms predominated: grade III contracture was
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identified in 18 patients (36.0%) and grade IV in 5
(10.0%), while mild and moderate forms (grades I-1I) were
no longer observed.

These findings demonstrate a strong time-dependent
progression of capsular contracture, correlating with
implant duration in situ (r = 0.85; p <0.001). Early stages
are characterized by minimal fibrotic changes (grades I-1I),
typically without significant clinical manifestations and
not requiring surgical correction. In contrast, long-term
follow-up (>5 years) is associated with an increased
incidence of clinically significant contracture (grades 11—
IV), confirming the chronic and progressive nature of this
complication, potentially related to suboptimal surgical
techniques or inadequate postoperative care.

Capsular contracture, %

01 degree, %

D1l degree, %
@Il degree, %
@IV degree, %

o eeeeee

Fig.1. Frequency of capsular contracture of various
severity degrees after surgical plastic and reconstructive
interventions on the breast (retrospective analysis)

Probable mechanisms include a prolonged immune-
inflammatory response (partially genetically determined
and influenced by overall host resistance), microtrauma of
the capsule, and age-related tissue changes. From a clinical
perspective, these results emphasize the importance of
long-term follow-up after aesthetic breast augmentation.
Particular attention should be given to patients beyond 3-4
years' post-implantation, when the risk of progression to
severe contracture significantly increases.

In the prospective part of the study, 95 women were
examined and underwent surgery. Among them, 12
patients (12.63%) required revision surgery due to
complications following previous plastic or reconstructive
breast procedures.

Postoperative complications are generally classified as
short-term and long-term [2]. Short-term complications
include seroma, hematoma, infection, and superficial skin
necrosis. Long-term complications include unfavorable
aesthetic outcomes (implant malposition, contour
deformities, rippling), severe reconstructive complications
such as advanced capsular contracture or animation
deformity, as well as rare systemic conditions such as
breast implant-associated anaplastic large cell lymphoma
(BIA-ALCL) and breast implant illness (BII).

Among women presenting with complaints of breast
pain, tension, implant displacement, and breast deformity,
the following complications were identified: short-term
complications included unilateral seroma (2 patients;
16.67%) and implant rupture (1 patient; 8.33%), while the
majority (9 patients; 75.0%) exhibited long-term
complications associated with fibrotic capsule formation
and development of grade III-IV contracture, resulting in
aesthetic deformity and chronic pain of varying intensity.
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Among patients with capsular contracture (n = 9;
75.0%), most had a preoperative tubular (cylindrical)
breast shape (n = 6; 66.67%), while the remainder had a
hemispherical (round) shape (n = 3; 33.33%). These
findings suggest that tubular breast morphology may
represent an additional risk factor for capsular contracture.

Regarding the types of surgical interventions, primary
procedures predominated, with primary mammoplasty
performed in 69.47% (n = 66) of cases. Other procedures
included mastopexy combined with mammoplasty
(8.42%; n = 8), mastopexy alone (6.32%; n = 6), and
reduction mammoplasty (5.26%; n = 5). Revision
procedures, including implant replacement (with or
without combined techniques) or complete implant
removal, were performed in 10 patients (10.53%).

Plastic and reconstructive breast surgeries, %

O Primary mammoplasty, %

O Mastopexy+mammoplasty. %

B Mastopexy, %
B Reduction mammoplasty, %

O Implant replacement, %

Fig. 2. Frequency of primary and repeated plastic and
reconstructive breast surgeries (prospective analysis)

Analysis of postoperative complications showed that
severe capsular contracture (grades III-IV) most frequently
occurred in patients who underwent augmentation
mammoplasty combined with areolar mastopexy and
simultaneous implantation. This may be explained by both
the higher prevalence of these procedures and specific
surgical factors, including glandular tissue dissection with
potential damage to lactiferous ducts, creating conditions
for microbial contamination and subsequent fibrotic
changes.

The choice of surgical management for capsular
contracture was individualized based on contracture grade,
anatomical characteristics, somatotype, age, and overall
patient condition. The most commonly performed
procedure was re-implantation, in some cases combined
with reduction mammoplasty or periareolar/vertical
mastopexy (n =9). In two cases, implant removal without
immediate replacement was performed. Re-implantation
procedures were conducted in accordance with current
clinical guidelines and recommendations in plastic and
reconstructive surgery.

Conclusions
1. Retrospective analysis demonstrated a strong time-
dependent  progression of capsular contracture,

significantly correlated with implant duration in situ (r =
0.85; p < 0.001). In the early postoperative period (1-2
years), minimal fibrotic changes (grades I-II)
predominated, typically without clinical manifestations
and not requiring surgical correction. In contrast, long-
term follow-up (>5 years) was associated with an
increased incidence of clinically significant contractures
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(grades III-1V), confirming the chronic and progressive
nature of this complication, potentially reflecting
suboptimal ~ surgical  techniques or inadequate
postoperative care.

2. Prospective  analysis revealed postoperative
complications in 12% of patients, including short-term
complications such as unilateral seroma (2 patients;
16.67%) and implant rupture (1 patient; 8.33%), while the
majority (9 patients; 75.0%) developed long-term
complications associated with capsular fibrosis and
clinically significant contracture (grades III-1V), resulting
in aesthetic deformity and pain. Among patients with
capsular contracture (n = 9), the majority had a
preoperative tubular breast shape (66.67%), while 33.33%
had a hemispherical shape, suggesting that tubular
morphology may represent an additional risk factor.

3. Regarding surgical procedures (n = 95), primary
interventions predominated, with primary mammoplasty
performed in 69.47% (n = 66) of cases.

Prospects for further research

These data support the need for an individualized
approach to prevention, early diagnosis, and timely
surgical management of capsular contracture, as well as
other postoperative complications.
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