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ABSTRACT 
Background: Modified radical mastectomy (MRM) remains an important surgical procedure for breast 
carcinoma, but there are several complications following the surgery and delayed recovery that may 
impact patients' outcomes. Predictors in clinics and perioperatively can aid risk assessment and 
perioperatively management. 
Objective: To examine clinicopathological and peri-operative factors related to the early recovery 
and postoperative complications after modified radical mastectomy in breast carcinoma patients. 
Place and Duration of Study: From July 2025 to March 2026 at the Department of General Surgery, 
Naseurallah Khan Babar Memorial Hospital and Peshawar.  
Methods: A prospective observational study was carried out in 160 patients who were undergoing 
MRM. The WHO sample size calculation formula was used for the calculation of sample size. 
Demographic, clinicopathological and peri-operative parameters were collected such as tumour 
stage, tumor size, lymph node involvement, operative time, and blood loss. Characteristics of 
postoperative complications and recovery outcome were evaluated. 
Results: Postoperative complications and delayed recovery were related to higher stages of the 
tumor, tumor size, lymph nodes, longer operating time, and blood loss. 
Conclusion: Pre- and peri-operative factors can be useful in predicting postoperative outcomes 
following MRM. It might be possible to determine early in the process who is a high risk patient and 
help the surgeon develop their plan and treatment accordingly. 
 
Keywords: Modified Radical Mastectomy, Breast Carcinoma, Postoperative Complications, Recovery, 
Predictors and Prospective Observational Study. 

 
INTRODUCTION 

Breast carcinoma is one of the most diagnosed 
cancers in the world in women and continues to 

be a significant contributor to morbidity and 
mortality due to breast cancer (Xie et al., 2022). 

Although there has been great progress in the 

field of early detection, systemic treatment and 
radiotherapy, breast surgery remains central to 

the treatment of breast cancer. Although 

breast-conserving surgery remains the 
preferred procedure for most breast cancer 

patients, modified radical mastectomy (MRM) is 
still an important surgical procedure, especially 

for those with locally advanced diseases, or 
those who are not candidates for breast-

conserving surgery (Khan et al., 2025). 
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 MRM has proven to be an effective method for 
controlling local diseases, but a few patient, 

tumour and surgical factors may have an 
impact on postoperative recovery (Tageza Ilala 

et al., 2023). Surgical site infection, seroma, 

hematoma, wound complications, flap necrosis, 
shoulder dysfunction and delayed functional 

recovery are common complications following 
surgery. These issues can lengthen 

hospitalizations, health care expenses, 
psychological suffering, and treatment with 

adjuvant therapy (Adwall, 2025). It is therefore 

crucial to be able to identify factors associated 
with postoperative complications and the 

outcomes of recovery to better manage these 
patients. 

The clinicopathological features include tumor 

size, histological grade, disease stage and 
lymph node involvement, which are important 

when it comes to how severe the disease is and 
can affect a patient's surgical outcomes (Ma et 

al., 2024). patients with more extensive lymph 

node involvement, advanced stages of disease 
and larger tumors may be candidates for more 

complex surgical procedures that may create 
more tissue trauma and postoperative 

morbidity. Likewise, factors such as the length 
of the surgical procedure, the amount of blood 

lost during surgery and surgical technique can 

play a major role in recovery following surgery 
(Dorogi, 2022).  

Early recovery after MRM is a multi-dimensional 
outcome that is affected by wound healing, 

control of pain, mobility, lack of complications 

and re-establishment of daily living activities 
(Choi et al., 2022). Enhanced recovery 

strategies focus on the early detection of 
patients with a higher risk of complications to 

enable the right interventions to prevent them, 
the right perioperative care to support 

recovery, and better use of healthcare 

resources. But discrepancies between patient 
characteristics and surgical procedures 

underscore the importance of analyzing 
predictive factors by institution (Xiong et al., 

2025). 

Postoperative complications after breast cancer 
surgery have been studied in a number of 

studies, and there is some information available 
on the effects of clinicopathological and 

perioperative factors on the early recovery 

outcomes of breast cancer surgery, but little 
information is available on the combined effects 

of both clinicopathological and perioperative 
factors on both postoperative complications 

and early recovery outcomes of breast cancer 
surgery (Sanchez et al., 2024). The ability to 

evaluate all these predictors comprehensively 
may give the surgeon and health care 

professionals important information in the 
design of a health plan for each person. 

The aim of this prospective observational study 

was to assess the correlation between 
clinicopathological features and the peri-

operative variables with postoperative 
complications and recovery after modified 

radical mastectomy in a series of patients with 
breast carcinoma (HE, 2025). This study will 

help identify important predictors, which could 

be utilized in patient assessment prior to 
surgery, surgical decision making and post-

surgical management to improve outcomes and 
quality of care (Hwang et al., 2024). 

 
Objective 

To assess the predictors for postoperative 

complications and early recovery after modified 

radical mastectomy in patients with breast 
carcinoma from a clinicopathological and 

perioperative perspective. 
 
METHODOLOGY 

This study was carried out at the Department 
of General Surgery, Naseurallah Khan Babar 

Memorial Hospital, Peshawar, from July 2025 to 

March 2026. A total of 160 patients with 
diagnosis of breast carcinoma who underwent 

modified radical mastectomy were studied in a 
prospective manner. The sample size was 

determined by applying the WHO sample size 
calculation formula according to the expected 

prevalence of postoperative complications, 

desired level of confidence and acceptable 
margin of error. Patients who met the inclusion 

criteria were recruited and followed up 
prospectively pre- and post-surgery.  

Clinical and demographic data, such as age, 

comorbidities and disease presentation, was 
collected. The clinicopathological parameters 

including size of the tumour, stage of the 
tumour, histological type and lymph node 

involvement were evaluated. Operative times, 
intraoperative blood loss and operative details 

were recorded. The follow-up included 

assessment of the postoperative complications 
(surgical site infection, seroma formation, 

wound complications, delayed recovery). The 
association among predictive factors and 

postoperative outcomes was determined by 

analyzing the data. 
 
Inclusion and Exclusion Criteria 
Inclusion Criteria 
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The patients were those diagnosed with breast 
carcinoma who were willing and consented to 

be a part of the study and those aged more 
than 18 years were included in the study who 

were undergoing modified radical mastectomy. 
Exclusion Criteria 

Patients who had undergone breast surgery 

(except modified radical mastectomy), were 

diagnosed with recurrent disease, had previous 
breast surgery, were diagnosed with metastatic 

disease and needed palliative procedures or 
had incomplete clinical records were excluded. 

 
Data Collection 

All patients with breast carcinoma who were 

enrolled in the study and underwent modified 
radical mastectomy were studied prospectively. 

Structured data collection form was employed 

for the collection of demographic 
characteristics, clinical presentation, tumor 

related features, operative features, and 
postoperative features. Patient-related 

parameters were age, BMI, co-morbidities and 

pre-operative clinical status. Tumor size, 
histological type, tumor stage, tumor grade and 

axillary lymph node involvement were 
considered as clinicopathological parameters. 

The period variables include surgery time, EBL, 
drainage time and hospital stay. Several 

complications were observed in the patients 
after the surgery, such as surgical site infection, 

seroma, hematoma, wound complications, and 

delayed recovery. Postoperative follow-up was 
used to evaluate recovery outcome and data 

collected were analyzed to determine what 
factors were associated with complications and 

early recovery. 
 
RESULTS 

Overall, 160 patients that were undergoing 
modified radical mastectomy for breast 

carcinoma were included in the study. Multiple 

clinicopathological and perioperative factors 
were shown to have an impact on postoperative 

complications in the analysis. Patients with 
advanced stages of their tumor, larger size, 

lymph node involvement, longer operations, 

and more blood loss during surgery had more 
complications and slow recovery after the 

surgery. The most common complications were 
surgical site infection and seroma. High risk 

factors were detected early and helped to 

enhance postoperative monitoring and 
management of patients.

 
Table 1. Demographic and Clinical Characteristics of Study Participants (N=160) 

Variable Frequency (n) Percentage (%) 

Age <50 years 68 42.5 

Age ≥50 years 92 57.5 

BMI <25 kg/m² 74 46.3 

BMI ≥25 kg/m² 86 53.7 

Presence of comorbidities 54 33.8 

No significant comorbidity 106 66.2 

 

Most of the patients were in the 50+ age group. 

A high BMI was found in more than half of the 
subjects and about one-third of the subjects 

had comorbidities. These patient specific 

factors were thought to be significant in 

assessing postoperative recovery/excessive 
complications.

 
Table 2. Clinicopathological Characteristics of Breast Carcinoma Patients 

Parameter Frequency (n) Percentage (%) 

Tumor size ≤5 cm 94 58.8 

Tumor size >5 cm 66 41.2 

Early stage disease (Stage I–II) 88 55.0 

Advanced stage disease (Stage III) 72 45.0 

Positive lymph node involvement 96 60.0 

Negative lymph node involvement 64 40.0 

 

The clinicopathological evaluation showed that 
a significant number of patients had a lymph 

node involvement. Higher surgical complexity 

and postoperative morbidity was often 
correlated with larger tumor size, and advanced 

disease stage.
 

Table 3. Perioperative Factors Associated With Surgical Outcomes 
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Parameter Frequency (n) Percentage (%) 

Operative duration <180 minutes 102 63.8 

Operative duration ≥180 minutes 58 36.2 

Blood loss <300 ml 118 73.8 

Blood loss ≥300 ml 42 26.2 

Drain duration >7 days 76 47.5 

 

Those who underwent an operation which was 
longer than usual and who experienced more 

blood loss had increased post-operative 

monitoring requirements. The following peri-

operative factors may impact the healing 
process following Mastectomy, and may 

increase the likelihood of complications.

 
Table 4. Postoperative Complications Observed after Modified Radical Mastectomy 

Complication Frequency (n) Percentage (%) 

Seroma formation 38 23.8 

Surgical site infection 24 15.0 

Wound complications 18 11.3 

Hematoma 8 5.0 

No complication 72 45.0 

 

Surgical site infection and wound-related 
problems were the other most common 

postoperative complications observed, with 

seroma formation being observed most. 

Regular post op evaluations and interventions 
will help minimize the severity of complications 

and recovery.

 
Table 5. Predictors Associated With Delayed Recovery after MRM 

Predictor Delayed Recovery (%) Association 

Large tumor size 58.3 Significant 

Advanced tumor stage 62.5 Significant 

Lymph node involvement 55.2 Significant 

Prolonged surgery duration 51.7 Significant 

Increased blood loss 47.6 Significant 

 

Advanced disease features and poor peri-
operative factors were found to be associated 

with delayed recovery as revealed by the 
analysis. Clinicians may benefit from knowing 

about these predictors, as they can identify 

patients who are at risk and provide 
postoperative treatment strategies. 

 
DISCUSSION 

In patients with advanced disease and/or 

extensive local control, modified radical 
mastectomy is still an important method for the 

treatment of breast carcinoma (Gulis, 2024). 

Despite significant advances in surgical 
technique and pre- and post-operative 

management, surgical complications still 
represent a problem in the post-operative 

period that delays patient recovery and 
compromises their quality of life and the 

beginning of further oncological treatment. In 

the present study, the relationship between 
clinicopathological parameters, perioperative 

parameters and postoperative outcomes was 

assessed in 160 patients who underwent 
modified radical mastectomy (Ostapenko, 

2024).  
Advanced tumor features such as larger tumor 

size, advanced disease stage and lymph node 

involvement were correlated with postoperative 
complications and slow recovery in this study. 

These results emphasize the significance of 
tumor burden on surgical results (Wei et al., 

2025). Larger tumors may necessitate more 

extensive dissection and manipulation during 
the operation and may lead to increased tissue 

trauma, and therefore, greater risk of 
postoperative morbidity and a longer healing 

period (El Fouhi et al., 2022). Likewise, patients 
with significant involvement of the lymph nodes 

may need more involved axillary surgery, which 

can result in more complications, including 
delayed healing and seroma. 

In the present study, the formation of seroma 
was one of the most common postoperative 

complications noted (Hansen, 2022). The 

formation of seroma following mastectomy 
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surgery is frequently linked to the disruption of 
the lymphatic channels, formation of dead 

space and inflammatory response to surgery. 
There may be a greater risk for seroma in 

patients who underwent extensive dissection of 

the axilla and/or larger tumor involvement 
(Rocco et al., 2024). Management of this 

complication is important and includes proper 
management of the drain, optimization of 

surgical technique and close monitoring after 
surgery.  

Others were observed were surgical site 

infections, wound related complications among 
the study participants (Yan et al., 2025). 

Several factors, such as the length of the 
surgery, trauma to tissues, patient risk factors, 

and disturbed wound healing may cause 

postoperative infections. The early recognition 
of high-risk patients enables a more effective 

response to be given, which may involve 
appropriate antibiotic prophylaxis, surgical 

aseptic precautions, and early assessment of 

wound (Bres et al., 2022). 
The results also showed that there were 

associations between perioperative factors and 
recovery outcomes (Viegas, 2025). The longer 

the operation and the more blood was lost 
during the operation, the longer the recovery 

time. More complex procedures can lead to 

higher levels of stress, tissue damage, and risk 
of exposure to infection. The same applies to a 

higher loss of blood, which can adversely affect 
recovery in the immediate postoperative period 

and lead to anemia, inadequate tissue 

oxygenation and slower wound healing 
(DURING & BEE, 2022). It is therefore 

important to carefully plan the surgery and 
have good management of the procedure 

during the operation to achieve better results.  
Early recovery after a modified radical 

mastectomy is dependent on not only the lack 

of complications, but also the restoration of 
mobility, pain and return to normal activities 

(Andrade et al., 2024). Early and during surgery 
identification of predictive factors can aid in 

individual postoperative care pathways. 

Patients with advanced diseases or patients 
with poor peri-operative factors may benefit 

from better monitoring and early rehabilitation, 
and multidisciplinary management (Kuzhan). 

This study highlights the importance of using a 

multidisciplinary approach to combine 
clinicopathological and perioperative data to 

estimate postoperative outcomes (Tiainen, 
2022). Although each, from their own 

perspective, can be useful, they can help 
provide a more holistic idea of patient risk when 

combined. It could help surgeons to advise 
patients, to develop a post-surgical treatment 

plan and to optimize the use of resources.  
There are some limitations in this study: it is an 

observational study in a single center and does 

not have long-term follow-up outcomes. 
Multicenter, large, and well-designed studies 

with more sophisticated statistical analyses are 
needed to confirm these predictors and to 

create useful tools to predict risk in the future 
(Tiainen, 2022). However, the results found are 

useful as evidence of factors affecting 

postoperative complications and early recovery 
of patients who had undergone modified radical 

mastectomy as a treatment for breast cancer. 
 
CONCLUSION 

In this prospective observational study, the 
authors have found significant 

clinicopathological and peri-operative risk 

factors that influence the outcome of modified 
radical mastectomy in patients with breast 

carcinoma in terms of postoperative 
complications and early recovery. Postoperative 

morbidity and delayed recovery were related to 

advanced tumor stage, larger tumor size, lymph 
node involvement, longer operation time, and 

higher amount of blood loss. The identification 
of these predictors at an early stage may help 

the surgeons identify high-risk patients and 
take the necessary steps to prevent and 

manage them after surgery. Appropriate 

perioperative planning, meticulous surgical 
technique, and follow-up care can help 

minimize complications and help improve 
recovery. These predictors should be validated 

in more canters and effective models developed 

to assess risk in patients undergoing modified 
radical mastectomy. 
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