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Abstract:

Background: Seroma formation is a prevalent postoperative complication subsequent to modified radical
mastectomy (MRM). It is marked by the collection of serous fluid in the void established following axillary lymph
node dissection. Although seromas are frequently self-resolving, they may result in patient discomfort, postpone
adjuvant therapy, and elevate the risk of infection and wound dehiscence. Determining the prevalence and
contributing risk factors linked to seroma formation is crucial for enhancing postoperative results and refining
patient treatment.

Aim: To determine the incidence and evaluate the associated risk factors for seroma formation in patients
undergoing modified radical mastectomy at a tertiary care hospital.

Methods: This observational study was carried out at Government Medical College & Hospital, Purnea, Bihar,
from April 25, 2024, to March 30, 2025. Sixty patients getting modified radical mastectomy for breast cancer
were included. Data were gathered on demographic variables (age, BMI), comorbidities (hypertension, diabetes),
tumor stage, axillary lymph node involvement, surgical approach, drain utilization, and drain duration.
Postoperative follow-up was conducted to evaluate the occurrence, volume, and duration of seroma development.
Univariate and multivariate analyses were conducted to identify statistically significant risk factors.

Results: Seroma occurred in 28 of 60 patients (46.7%). Statistically significant risk factors were advanced age (p
= 0.02), elevated BMI (p = 0.01), existence of diabetes mellitus (p = 0.03), and extensive axillary lymph node
dissection (more than 10 nodes, p = 0.005). The average duration of drain retention was greater in individuals who
developed seromas (7.6 + 1.4 days) compared to those who did not (5.1 + 1.2 days). No substantial connection
was detected with tumor size or histological grade.

Conclusion: Seroma development is a common consequence following modified radical mastectomy, impacting
roughly fifty percent of patients. Advanced age, elevated BMI, diabetes, and extensive axillary dissection were
identified as independent risk factors. Precise surgical technique, prompt identification of high-risk patients, and
tailored postoperative care measures may reduce seroma-related morbidity.

Keywords: Seroma, Modified Radical Mastectomy, Breast Cancer Surgery, Risk Factors, Postoperative
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Introduction
Breast cancer continues to be the most commonly measure, it is sometimes linked to various
diagnosed malignancy and the primary cause of postoperative problems.

cancer-related deaths among women globally. In
India, where knowledge and access to screening are
inadequate, a considerable number of breast cancer
patients are discovered at locally advanced stages,
frequently requiring surgical intervention by
modified radical mastectomy (MRM). MRM entails
the excision of the complete breast tissue
accompanied by axillary lymph node dissection;
although it serves as an efficient therapeutic

Seroma development is one of the most common and
problematic  consequences following MRM.
Seromas are accumulations of serous fluid within
the surgical dead space, typically occurring
following the excision of breast tissue and the
interruption of lymphatic pathways during axillary
dissection. The documented prevalence of seroma
varies significantly in the literature, ranging from
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15% to over 80%, contingent upon the investigated
population, employed surgical technique, and
selected definition of seroma (Kuroi et al., 2005; van
Bemmel et al., 2011).

While seromas are frequently self-resolving, they
may require many aspirations, induce discomfort
and anguish, impede wound healing, and elevate the
risk of infection and flap necrosis. They may also
defer the commencement of adjuvant therapies, like
chemotherapy or radiation, thereby affecting the
overall oncological prognosis. Thus,
comprehending the underlying risk factors and
predictors of seroma formation is essential for
enhancing postoperative care and outcomes in breast
cancer surgery.

Numerous research has sought to identify the
elements that affect seroma formation. Factors
connected to the patient, including advanced age,
elevated body mass index (BMI), hypertension, and
diabetes  mellitus, have been implicated.
Characteristics of tumors, such as size and lymph
node involvement, together with intraoperative
parameters including surgical duration, quantity of
lymph nodes dissected, and drainage duration, have
been correlated with seroma production (Agrawal et
al., 2006; He et al., 2014). Nonetheless, outcomes
have varied across diverse contexts and
demographics, requiring localized research to
ascertain risk profiles relevant to particular areas.

In the Indian setting, there is a paucity of data from
rural and semi-urban tertiary institutes where MRM
is the predominant treatment method. The patient
demographics in these countries frequently vary
regarding nutritional condition, comorbidities, and
late-stage presentation, potentially affecting surgical
outcomes and complication rates. Consequently,
region-specific observational studies are essential to
produce relevant insights for local surgical practices.

The current research was performed at Government
Medical College & Hospital, Purnea, Bihar, a
tertiary care institution serving a substantial rural
demographic. The aim was to determine the
prevalence of seroma formation and identify major
risk variables associated to patients, tumors, and
surgical procedures in individuals receiving
modified radical mastectomy (MRM). By
comprehending these relationships, doctors can
enhance  surgical  planning,  postoperative
surveillance, and patient advisement, therefore
diminishing the burden of seroma-related morbidity.

Methodology

Study Design and Setting: This was a prospective
observational study carried out at the Department of
General Surgery, Government Medical College, and
Hospital, Purnea, Bihar. The research was
conducted over 11-month duration from April 25,
2024, to March 30, 2025. Ethical approval was
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secured from the Institutional Ethics Committee
before the commencement of the project. Informed
written consent was secured from all participants
following an explanation of the study's objectives,
methodologies, and potential hazards.

Study Population: The study comprised 60 female
patients diagnosed with breast cancer who were
scheduled for modified radical mastectomy (MRM).
Patients were consecutively recruited from the
surgical oncology outpatient department and
inpatient wards throughout the study period.

Inclusion Criteria

e Female patients aged > 18 years

e Diagnosed with operable breast carcinoma and
planned for MRM

e Provided informed written consent

e Underwent complete axillary lymph node
dissection as part of MRM

Exclusion Criteria

e Patients undergoing breast-conserving surgery
or simple mastectomy

e Previous axillary surgery or radiotherapy

e  Metastatic disease or palliative procedures

e History of coagulopathy or active infection at
the time of surgery

Data Collection and Parameters Studied: Each
patient underwent thorough preoperative evaluation
including history, physical examination, laboratory
tests, and imaging studies. The following parameters
were recorded:

1. Demographic and Clinical Variables

o Age

e Body Mass Index (BMI)

o Comorbidities (e.g., diabetes mellitus,
hypertension)

e  Menopausal status

2.  Tumor Characteristics

Tumor size and clinical staging
Axillary lymph node status (based on
preoperative imaging and intraoperative
findings)

e Histopathological grade

3. Surgical Variables

Duration of surgery (in minutes)
Number of lymph nodes dissected

Use of electrocautery

Placement and duration of suction drains
Time to drain removal (days)

Outcome Measures: The key result of interest was
the formation of seroma, characterized as a clinically
apparent, fluctuant, non-infected accumulation of
serous fluid beneath the skin flap or in the axilla,
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validated by ultrasonography or needle aspiration.
Additionally, the subsequent secondary outcomes
were documented:

e  Volume of aspirated fluid (if applicable)
e Number of aspirations required
e Time to complete resolution of seroma

Follow-Up

Patients underwent daily evaluations during
hospitalization and were monitored at regular
intervals (Day 7, Day 14, and weekly thereafter until
Day 30 postoperatively). The drain output was
observed, and the drains were extracted when the
daily production was less than 30 mL for two
successive days. Any suspected seroma formation
was clinically verified and addressed with sterile
aspiration as necessary.

Statistical Analysis: Data were aggregated utilizing
Microsoft Excel and examined with SPSS version
26.0. Continuous variables were presented as mean
+ standard deviation (SD) and analyzed using
Student’s t-test or Mann—Whitney U test.
Categorical variables were examined with the Chi-
square test or Fisher’s exact test. A multivariate
logistic regression analysis was conducted to
identify independent risk factors linked to seroma
development. A p-value of less than 0.05 was
deemed statistically significant.

Results

Incidence of Seroma Formation: Among the 60
patients who wunderwent modified radical
mastectomy during the research period, 28 patients
(46.7%) experienced postoperative seroma. Seroma
was predominantly detected on postoperative days 5
to 8 and was handled conservatively with aspiration
and compression dressings. The mean period for the
complete resolution of seroma was 9.3 + 3.1 days.

Demographic and Clinical Characteristics:
Among the 28 patients that developed seroma,
64.3% (n=18) were above 50 years of age, whereas
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18.8% (n=6) were in the non-seroma group. The
difference was statistically significant (p = 0.02). A
higher body mass index (BMI > 25) was
substantially correlated with seroma formation,
occurring in 75% (n=21) of seroma patients
compared to 28.1% (n=9) of non-seroma patients (p
=0.01).

Diabetes mellitus was observed in 35.7% (n=10) of
patients with seroma, whereas only 12.5% (n=4) of
individuals without seroma had diabetes, indicating
a statistically significant difference (p = 0.03).
Hypertension shown no significant connection with
the incidence of seroma.

Tumor and Surgical Factors: No statistically
significant difference was observed in tumor size or
histological grade between the two groups. The
degree of axillary lymph node dissection was
significantly correlated with the occurrence of
seroma development. Among patients with more
than 10 lymph nodes excised, 82.1% (n=23)
experienced seroma, but 21.9% (n=7) in the non-
seroma cohort did not (p = 0.005).

Drain installation was standard for all patients;
however, the average period of drain retention was
markedly greater in the seroma group (7.6 £ 1.4
days) than in the non-seroma group (5.1 + 1.2 days,
p <0.01). On surgical day 2, the mean drain output
was elevated among patients who subsequently
developed seroma.

Statistical Summary

Multivariate logistic regression identified the
following independent predictors of seroma
formation (Table 1; Figure 1):

Age > 50 years (OR: 2.8, 95% CI: 1.1-7.2)
BMI > 25 (OR: 3.2, 95% CI: 1.3-8.0)

Diabetes Mellitus (OR: 2.5, 95% CI: 1.0-6.3)
Axillary dissection >10 nodes (OR: 4.1, 95%
CI: 1.7-10.2)

Table 1: Risk Factors and Seroma Formation

Risk Factor Seroma Present (n=28) Seroma Absent (n=32)
Age > 50 years 18 6
BMI > 25 21 9
Diabetes Mellitus 10 4
Lymph Nodes > 10 23 7
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Figure 1: Distribution of Risk Factors in Seroma and Non-Seroma Groups

Seroma Present
mmm Seroma Absent

20
2

8 15}
5
ks

2 10t
£
=1
=

5t

(0]
& N
\\Q'é \7"/
o NN
“
e,// ©
\?9
Discussion

This observational study aimed to evaluate the
incidence and risk variables linked to seroma
formation after modified radical mastectomy
(MRM). The results demonstrate that seroma
persists as a prevalent postoperative complication,
impacting 46.7% of patients in this cohort. This
corresponds with existing literature, which indicates
that seroma incidence varies from 15% to 85%
according on the examined population, the
definitions employed, and the surgical techniques
utilized (Kuroi et al., 2005; van Bemmel et al.,
2011).

This study found several significant risk variables
for seroma formation. Individuals over 50 years of
age were identified as a major predictor, exhibiting
a greater prevalence of seroma in older individuals.
This may be ascribed to diminished skin turgor,
impaired lymphatic regeneration, and protracted
wound healing in senior patients, all of which might
facilitate fluid collection in surgical dead spaces
(Koch et al., 2000).

Body mass index (BMI > 25) constituted an
additional independent risk factor. Obese
individuals typically possess increased
subcutaneous fat, potentially leading to enhanced
disruption of lymphatic pathways and larger surgical
dead spaces. Moreover, elevated adipose tissue has
been linked to compromised wound healing and
modified inflammatory responses, potentially
predisposing individuals to seroma development
(Hashemi et al., 2004).

Diabetes mellitus, observed in 35.7% of patients
who developed seromas, was substantially
correlated with postoperative fluid buildup.
Suboptimal glycemic regulation compromises
immunological efficacy and tissue regeneration
processes, potentially resulting in protracted healing
and heightened susceptibility to fluid accumulation.
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These findings align with prior research that
designates diabetes as a modifiable risk factor for
surgical complications, including seroma (Agrawal
et al., 2006).

Extensive axillary dissection (>10 lymph nodes)
shown a significant connection with the occurrence
of seroma among intraoperative factors. This
substantiates the concept that increased disruption of
lymphatic channels during axillary clearance leads
to the buildup of lymphatic fluid. Previous research
by Ozaslan et al. (2004) underscores the significance
of the extent of nodal dissection in the genesis of
seromas (Ozaslan & Kuru, 2004).

No significant correlation was found between tumor
size, histological grade, or menopausal state and the
occurrence of seroma, indicating that patient-related
and procedural factors may exert a stronger
influence than tumor biology.

The duration of drain retention was significantly
prolonged in individuals who developed seroma,
likely indicating delayed healing and persistent fluid
production. Nonetheless, it is contentious whether
extended drain utilization inhibits seroma formation
or, conversely, heightens the danger by acting as a
continual foreign entity. Certain writers support the
prompt removal of drains, but others recommend
customizing drain duration according to individual
patient risk assessments (Somers et al., 1992).

This research possesses numerous clinical
ramifications. Initially, the preoperative
identification of high-risk patients—specifically the
elderly, obese, diabetic, or those necessitating
extensive axillary dissection—may facilitate the
implementation of  preventative treatments,
including cautious surgical techniques, judicious
application of closed suction drains, and extended
monitoring. Secondly, educating patients about
surgical expectations and the early reporting of fluid
accumulation can provide timely intervention.
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Notwithstanding its significant findings, this study
is constrained by its single-center methodology and
a relatively modest sample size (n = 60), potentially
impacting the generalizability of the results.
Moreover, specific potentially impactful elements,
including drain site location, utilization of
electrocautery, or flap fixation methods, were not
consistently evaluated. Future multicentric research
with larger cohorts and randomized control groups
are necessary to confirm these findings and
investigate interventional techniques for seroma
prevention.

This study indicates that seroma is a prevalent and
clinically significant consequence following MRM,
with a complex origin. Comprehending patient- and
surgery-related risk variables can facilitate
personalized surgical planning and postoperative
management, hence enhancing outcomes for breast
cancer patients.

Conclusion

This observational study indicates that seroma
production is a common postoperative complication
after modified radical mastectomy, occurring in
46.7% of the patients examined. The occurrence of
seroma was markedly linked to several risk
variables, particularly advanced age (>50 years),
elevated BMI (>25 kg/m?), diabetes mellitus, and
extensive axillary lymph node dissection (>10
nodes).

Identifying these risk variables preoperatively
enables surgeons to execute focused measures,
including precise surgical techniques, suitable drain
management, and enhanced  postoperative
surveillance. Prompt identification and management
of high-risk patients might mitigate seroma-related
morbidity, shorten hospital stays, and facilitate the
timely commencement of adjuvant medications.

While this work offers significant insights,
additional research with bigger sample sizes and
multicentric validation is essential to establish
standardized methods for seroma prevention and
therapy. Implementing preventative interventions
tailored to patient risk profiles may improve surgical
results and overall quality of life for breast cancer
patients undergoing modified radical mastectomy.
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