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Abstract

Background: Breast surgery is commonly performed for benign and malignant breast diseases, but
postoperative complications may delay recovery, prolong hospital stay, increase treatment cost, and
reduce quality of life. Local evidence on combined postoperative complications and recovery
patterns remains limited.

Aim of the study: This study aimed to evaluate the pattern of postoperative complications and
recovery following breast surgery and to identify factors associated with postoperative morbidity
among patients undergoing breast surgical procedures.

Methods: This retrospective observational study was conducted among 250 adult patients
undergoing elective or emergency breast surgery for benign breast disease or breast carcinoma using
a consecutive sampling technique. The study was conducted from 2023 to 2025 at a tertiary care
hospital in India. Data on baseline, clinical, surgical, perioperative variables, postoperative
complications, and recovery indicators were collected using a structured data sheet. Data were
analyzed using SPSS version 26. A p-value <0.05 was considered statistically significant.

Results: Among 250 patients, the mean age was 48.2+12.6 years, and breast carcinoma was the
commonest indication for surgery (162; 64.8%). Modified radical mastectomy was the most frequent
procedure (82; 32.8%), and axillary lymph node dissection was performed in 98 (39.2%).
Postoperative complications occurred in 70 (28.0%) patients, mainly sensory disturbance (13.6%),
persistent pain (12.4%), shoulder stiffness (11.2%), surgical site infection (10.0%), and seroma
(8.8%). Complete recovery by 6 weeks was observed in 202 (80.8%) patients. Complications were
significantly associated with older age, comorbidities, extensive surgery, prolonged operation,
prolonged drainage, and neoadjuvant chemotherapy.

Conclusion: Postoperative complications were common after breast surgery, particularly sensory
disturbance, pain, shoulder stiffness, surgical site infection, and seroma. Most patients recovered
well by 6 weeks. Older age, comorbidities, mastectomy, axillary dissection, prolonged surgery,
prolonged drain duration, and neoadjuvant chemotherapy were significantly associated with
complications.

Keywords: Breast surgery; Breast carcinoma; Surgical site infection; and Modified radical
mastectomy.
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Introduction:

Breast surgery is among the most frequently performed surgical procedures in general and oncological practice. It includes
operations for benign breast diseases, diagnostic excision, breast-conserving surgery, mastectomy, axillary staging, axillary lymph
node dissection, and reconstructive procedures. Although advances in anesthesia, surgical technique, antimicrobial prophylaxis,
drainage practice, and perioperative care have improved surgical safety, postoperative morbidity remains clinically important.
Complications such as surgical site infection, seroma, hematoma, wound dehiscence, flap necrosis, lymphedema, shoulder
stiffness, sensory disturbance, persistent pain, delayed wound healing, readmission, and reoperation may prolong hospital stay,
increase treatment cost, delay adjuvant therapy, and reduce patient satisfaction and quality of life [1-5].

The relevance of breast surgery is closely linked to the global and regional burden of breast disease, particularly breast cancer.
Breast cancer is one of the most commonly diagnosed cancers worldwide, with an estimated 2.3 million new female cases and
about 670,000 deaths reported in 2022, and the burden is projected to rise further by 2040 and 2050, especially in transitioning
countries [6-8]. Asia contributes substantially to this burden because of its large population, aging, lifestyle changes, delayed
diagnosis, and unequal access to screening and treatment [9]. In India, breast cancer is a major public health problem and the
leading cancer among women. GLOBOCAN 2022 data reported about 192,020 new cases and 98,337 deaths in India, highlighting
the need for early detection, timely referral, and comprehensive care [11]. Indian studies also show regional and molecular
variation, supporting the need for India-specific evidence to guide treatment, follow-up, and rehabilitation [10,12].

The clinical outcome of breast surgery should not be assessed only by operative success or removal of disease. Early postoperative
complications can directly affect recovery, while functional outcomes, such as pain control, arm movement, ambulation, wound
healing, return to daily activities, and complete recovery, determine the patient’s broader postoperative experience. Surgical site
infection remains a notable problem after breast operations, despite breast surgery often being categorized as a clean surgery.
Recent studies and systematic reviews have identified patient-related and procedure-related factors, including obesity, diabetes,
smoking, prolonged operative time, mastectomy, axillary dissection, drain use, and inadequate prophylaxis, as important
contributors to postoperative infection risk [1-3]. Persistent pain after mastectomy or breast-conserving surgery is another under-
recognized morbidity, reported in a considerable proportion of patients and associated with nerve injury, axillary surgery,
radiotherapy, chemotherapy, psychological factors, and extensive surgical dissection [4]. Similarly, lymphedema and shoulder
dysfunction can impair daily activity and long-term quality of life [5].

Despite increasing breast surgery, postoperative recovery is not consistently documented in many low- and middle-income settings.
Existing studies mainly focus on specific complications, survival, or reconstruction, while limited evidence evaluates
complications and recovery indicators together in routine practice. In India, routine-practice data remain limited on the combined
burden of wound complications, postoperative pain, shoulder limitation, drain duration, hospital stay, return to activity, and patient
satisfaction following breast surgery. This gap is important because Indian patients often present across diverse clinical settings,
ranging from tertiary cancer centers to regional hospitals, where postoperative follow-up, physiotherapy access, and rehabilitation
support may vary considerably. This affects risk assessment, counseling, discharge planning, follow-up, rehabilitation referral, and
quality improvement. Structured postoperative support can improve shoulder function, activity, and quality of life [13]. Therefore,
the study aimed to evaluate the pattern of postoperative complications and recovery following breast surgery and to identify factors
associated with postoperative morbidity among patients undergoing breast surgical procedures.

Methods

This hospital-based retrospective observational study was conducted among patients undergoing breast surgery at a tertiary care
hospital in India. A total of 250 patients were included by consecutive sampling after fulfilling the selection criteria, during three
years from, 2023 to 2025. Adult patients aged 18 years or above who underwent elective or emergency breast surgery for benign
breast disease or breast carcinoma were included. Patients with incomplete clinical records, previous major chest wall surgery,
severe systemic illness precluding postoperative follow-up, and those lost to follow-up were excluded.

Data were collected using a pre-designed structured data collection sheet. Baseline variables included age, sex, residence, body
mass index, smoking history, diabetes mellitus, hypertension, anemia, previous breast surgery, family history of breast cancer, and
history of neoadjuvant chemotherapy. Surgical and perioperative variables included the indication for surgery, surgical side, type
of breast surgery, axillary procedure, type of anesthesia, operative duration, drain placement, drain duration, blood transfusion
requirement, and length of hospital stay.

Postoperative complications were assessed during hospital stay and follow-up visits. The main complications recorded were
surgical site infection, seroma, hematoma, wound dehiscence, flap or skin necrosis, lymphedema, shoulder stiffness, persistent
postoperative pain, sensory disturbance, readmission, and reoperation. Recovery patterns were evaluated by time to ambulation,
duration of analgesic use, time to drain removal, wound healing within 2 weeks, return to daily activity within 4 weeks, and
complete recovery by 6 weeks.

Data were checked, coded, and analyzed using SPSS version 26. Quantitative variables were expressed as mean =+ standard
deviation, and qualitative variables as frequency and percentage. Chi-square test was used to compare categorical variables. A p-
value <0.05 was considered statistically significant. Ethical approval was obtained from the institutional review board, and
informed written consent was taken from each participant.
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Among 250 patients, the mean age was 48.2+12.6 years, with the highest proportion in the 50-59 years age group (70; 28.0%),
followed by the 40-49 years age group (65; 26.0%). Most patients were female (247; 98.8%). Rural residence was slightly more
common, 132 (52.8%). Regarding BMI, 102 (40.8%) patients were overweight, and 52 (20.8%) were obese. Hypertension was
present in 62 (24.8%) patients, diabetes mellitus in 48 (19.2%), anemia in 43 (17.2%), and 54 (21.6%) patients received

neoadjuvant chemotherapy.

Variable Category n (%)
<30 28 (11.2)
30-39 45 (18.0)
as s
>60 42 (16.8)
Mean + SD 482+12.6
Sex Female 247 (98.8)
Male 31.2)
. Rural 132 (52.8)
Residence Urban 118 547.2)
Normal weight 96 (38.4)
BMI category Overweight 102 (40.8)
Obese 52 (20.8)
Diabetes mellitus Yes 48 (19.2)
Hypertension Yes 62 (24.8)
Anemia Yes 43 (17.2)
Smoking history Yes 18(7.2)
Neoadjuvant chemotherapy Yes 54 (21.6)

Table 1. Baseline Sociodemographic and Clinical Characteristics of the Study Patients (n = 250)

Breast carcinoma was the commonest indication for surgery, observed in 162 (64.8%) patients, while 88 (35.2%) underwent
surgery for benign breast disease. Right-sided surgery was slightly more frequent, 128 (51.2%). Modified radical mastectomy was
the most common procedure, 82 (32.8%), followed by lumpectomy or excision biopsy, 65 (26.0%). Axillary lymph node dissection
was performed in 98 (39.2%) patients. The mean duration of surgery was 92.44+31.8 minutes, drain placement was required in 168
(67.2%) patients, and the mean hospital stay was 4.3+2.1 days.

Variable

Category / Measurement n (%) / Mean + SD
Indication for surgery Benign breast disease 88 (35.2)
Breast carcinoma 162 (64.8)
Right 128 (51.2)
Side of surgery Left 116 (46.4)
Bilateral 6124
Lumpectomy / Excision biopsy 65 (26.0)
Wide local excision / Breast-conserving surgery 48 (19.2)
Type of surgery Simple mastectomy 35 (14.0)
Modified radical mastectomy 82 (32.8)
Mastectomy with reconstruction 20 (8.0)
No axillary procedure 109 (43.6)
Axillary procedure Sentinel lymph node biopsy 43 (17.2)
Axillary lymph node dissection 98 (39.2)
Duration of surgery Minutes 924+31.8
Surgery duration >90 min Yes 118 (47.2)
Drain placed Yes 168 (67.2)
Drain duration Days 6.2+2.38
Drain duration >7 days Yes 67 (26.8)
Hospital stays Days 43+£2.1

Table 2. Surgical and Perioperative Characteristics of the Study Patients (n = 250)

37



JOURNAL OF THE EUROPEAN SOCIETY OF SURGERY 07/01/2026

Postoperative complications were observed in 70 (28.0%) patients. The most common complications were sensory disturbance or
numbness (34; 13.6%), persistent postoperative pain (31; 12.4%), shoulder stiffness (28; 11.2%), surgical site infection (25;
10.0%), and seroma formation (22; 8.8%). Less frequent complications included wound dehiscence (10; 4.0%), hematoma (8;
3.2%), and flap or skin necrosis (7; 2.8%). Reoperation was required in 6 (2.4%) patients, while readmission occurred in 9 (3.6%).

Postoperative Complication n (%)
Any postoperative complication 70 (28.0)
Surgical site infection 25 (10.0)
Seroma formation 22 (8.8)

Hematoma 8(3.2)

Wound dehiscence 10 (4.0)

Flap / skin necrosis 7(2.8)
Lymphedema 12 (4.8)
Shoulder stiffness 28 (11.2)
Persistent postoperative pain 31 (12.4)
Sensory disturbance / Numbness 34 (13.6)

Reoperation required 624

Readmission 9(3.6)

Table 3. Pattern of Postoperative Complications (n = 250)

The mean time to ambulation was 18.5+7.4 hours, and the mean duration of injectable analgesic use was 2.6+1.1 days. Drain
removal was done at a mean of 6.2+2.8 days. Wound healing within 2 weeks was achieved in 205 (82.0%) patients, and 194
(77.6%) returned to normal daily activity within 4 weeks. Complete recovery by 6 weeks was observed in 202 (80.8%) patients,
while 213 (85.2%) patients were satisfied with their recovery.

Recovery Parameter n (%) / Mean = SD
Time to ambulation (hours) 185+7.4
Duration of injectable analgesic use (days) 26+1.1
Drain removal time (days) 6.2+238
Wound healing within 2 weeks 205 (82.0)
Return to normal daily activity within 4 weeks 194 (77.6)
Persistent pain at 1 month 31(12.4)
Shoulder movement limitation at 1 month 28 (11.2)
Complete recovery by 6 weeks 202 (80.8)
Patient satisfaction with recovery 213 (85.2)

Table 4. Recovery Pattern Following Breast Surgery (n = 250)

Postoperative complications were significantly more common among patients aged >50 years (43; 61.4%) than among those
without complications (69; 38.3%), p<0.001. Diabetes mellitus, obesity, anemia, smoking history, breast carcinoma, modified
radical mastectomy, axillary lymph node dissection, surgery duration >90 minutes, drain duration >7 days, and neoadjuvant
chemotherapy were also significantly associated with postoperative complications. The strongest associated factors were modified
radical mastectomy, axillary lymph node dissection, prolonged surgery, and prolonged drain duration, all with p<0.001.

. Complication Complication
Variable Preselft (n = 70) Absen:) (n = 180) p-value
Age >50 years 43 (61.4) 69 (38.3) <0.001
Diabetes mellitus 22 (31.4) 26 (14.4) 0.003
Obesity 24 (34.3) 28 (15.6) 0.001
Anemia 19 (27.1) 24 (13.3) 0.01
Smoking history 10 (14.3) 844 0.009
Breast carcinoma 56 (80.0) 106 (58.9) 0.002
Modified radical mastectomy 38 (54.3) 44 (24.4) <0.001
Axillary lymph node dissection 42 (60.0) 56 (31.1) <0.001
Surgery duration >90 minutes 48 (68.6) 70 (38.9) <0.001
Drain duration >7 days 34 (48.6) 33 (18.3) <0.001
Neoadjuvant chemotherapy 24 (34.3) 30(16.7) 0.003

Table S. Factors Associated with Postoperative Complications
417
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Discussion

The present study evaluated postoperative complications and recovery patterns among 250 patients undergoing breast surgery. The
mean age was 48.2+12.6 years, most patients were female, and breast carcinoma was the commonest indication for surgery
(64.8%). Modified radical mastectomy was performed in 32.8%, axillary lymph node dissection in 39.2%, and drain placement in
67.2%. Overall, postoperative complications occurred in 70 patients (28.0%). This rate is comparable with reports from developing
settings, where overall wound or early postoperative morbidity ranged from 25.0% to 30.0% [14,15], but higher than large registry-
based studies that counted only major complications requiring readmission or reoperation, such as the 3.2% major complication
rate reported by de Boniface et al. [16]. This difference is expected because the present study included both major and minor
complications, including sensory disturbance, pain, shoulder stiffness, and seroma.

Surgical site infection was observed in 25 patients (10.0%). This finding closely matches the 9.3% SSI rate reported by Adwall et
al. in a prospective study of 707 breast cancer procedures and the 10.4% rate reported by Chin et al. after non-reconstructive breast
cancer surgery [2,14]. It also falls within the 10.2% to 30.0% range reported in many breast cancer surgery publications, although
it is higher than the 2.4% cumulative SSI incidence reported in a recent Saudi bicentric study [17,18]. By contrast, Bawoke et al.
reported SSI in 14.9% after modified radical mastectomy in a low-income country [15]. These variations may reflect differences
in case mix, cancer stage, reconstruction status, surveillance methods, antibiotic policy, drainage practices, and hospital infection
control standards.

Seroma formation was observed in 22 patients (8.8%), lower than the 17.2% reported by Bawoke et al., the 15.0% reported in a
Pakistani modified radical mastectomy series, and the 23.0% reported by Nazir et al. after modified radical mastectomy [15,19,20].
However, it was higher than the 5.3% seroma rate reported by Rizvi et al. in Pakistan [21]. The relatively moderate seroma rate in
the present study may be related to mixed inclusion of lumpectomy, breast-conserving surgery, simple mastectomy, modified
radical mastectomy, and reconstruction, rather than mastectomy-only cases. Hematoma was observed in 3.2%, identical to that
reported by Rizvi et al. [21], while flap or skin necrosis was 2.8%, lower than the 4.3% reported by Rizvi et al. and much lower
than some reports from late-presenting disease settings [21,22].

Persistent postoperative pain was present in 12.4%, and sensory disturbance or numbness in 13.6%. These findings are clinically
important, although lower than post-mastectomy pain syndrome estimates of 25.0% to 60.0% reported in reviews [4,23]. The lower
rate in the present study may be due to shorter follow-up and the inclusion of less extensive procedures. Shoulder stiffness was
present in 11.2% and lymphedema in 4.8%. These values are lower than the estimated chronic lymphedema incidence of about
21.4% after breast cancer treatment and the 19.9% incidence reported after axillary lymph node dissection [5]. A short follow-up
period may explain this difference, as lymphedema and shoulder impairment can develop months after surgery.

The present study identified age >50 years, diabetes mellitus, obesity, anemia, smoking, breast carcinoma, modified radical
mastectomy, axillary lymph node dissection, operative duration >90 minutes, drain duration >7 days, and neoadjuvant
chemotherapy as significant factors associated with complications. These findings align with studies showing higher risk among
patients with diabetes, anemia, prolonged drainage, neoadjuvant chemotherapy, mastectomy, and axillary surgery [18,24,25]. The
association with axillary lymph node dissection is also biologically plausible, as extensive axillary dissection increases lymphatic
disruption, seroma formation, lymphedema, sensory symptoms, and shoulder morbidity [5,26].

Recovery outcomes were generally favorable. Wound healing within 2 weeks was achieved in 82.0%, return to daily activity
within 4 weeks in 77.6%, complete recovery by 6 weeks in 80.8%, and satisfaction in 85.2%. The mean drain removal time was
6.242.8 days, close to the 4.8-day mean drain indwelling time reported by Uslukaya et al., although prolonged drainage remained
a risk factor in the present study [27]. Recent trials and reviews show that early structured exercise, prehabilitation, and combined
functional and psychological interventions improve shoulder strength, range of motion, activity, fatigue, and quality of life after
breast cancer surgery [28-30]. Therefore, the findings support routine preoperative risk assessment, optimization of anemia,
glycemic control, and smoking cessation; careful selection of axillary procedures; standardized drain protocols; early wound
surveillance; and timely referral for physiotherapy and rehabilitation.

Limitations of the study: This was a single-center hospital-based study with a relatively small sample size, so the findings may
not be generalizable to the wider population. The follow-up period was short, which may have underestimated late complications
such as lymphedema, chronic pain, shoulder dysfunction, and long-term quality of life outcomes.

Conclusion

This study concluded that postoperative complications following breast surgery were relatively common, with sensory disturbance,
persistent pain, shoulder stiffness, surgical site infection, and seroma being the main complications. Most patients achieved
satisfactory recovery, with good wound healing, return to daily activity, and complete recovery by 6 weeks. Several factors,
including older age, diabetes mellitus, obesity, anemia, smoking, breast carcinoma, modified radical mastectomy, axillary
dissection, prolonged surgery, prolonged drain duration, and neoadjuvant chemotherapy, were significantly associated with
complications. Proper risk assessment, optimized perioperative care, and rehabilitation may improve outcomes.
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Recommendations

Patients should receive proper preoperative risk assessment and optimization of modifiable factors such as diabetes, obesity,
anemia, and smoking. Standard infection prevention, careful surgical technique, appropriate drain management, and early detection
of complications should be ensured. Postoperative counseling, wound and drain care education, arm exercises, timely follow-up,
and early physiotherapy are recommended to improve recovery, reduce pain and shoulder stiffness, and support early return to
daily activity.
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