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Abstract 

Background: Breast malignancy is one of the highest ranked malignancy occurring 
among Indian females, overall incidence being 25 per 1, 00,000 females varying 
across different states. Breast cancer surgeries are one of the commonest surgeries 
being conducted which is considered to be a clean procedure pretending  to be at 
lower risk of complications. However it is has been observed that patient develops 
surgical site infection at an increased rate approximately 19% which leads to poor 
quality of life, increased hospital stay and delay in commencement of adjuvant 
therapies. The aim is to Co-relate risk factors for surgical site infection in patients 
undergoing surgery for carcinoma of breast. The objective of this study was to 
observe the relation of surgical site infection and its associated risk factors in the 
patient undergoing surgery for carcinoma breast. Material & Methods: We 
analyzed 50 patients diagnosed with carcinoma breast and operated for the same in 
Teerthanker Mahaveer Medical College & Research Centre, Moradabad, Uttar 
Pradesh. Patients were divided into two groups, Group A who develop surgical site 
infection and Group B who don’t develop surgical site infection. All the 
predisposing factors including age, BMI, Addiction, co morbidity, Neo-adjuvant 
therapy, preoperative total leucocyte count were recorded. An observation was 
done with above mentioned risk factors and correlated with development of 
surgical site infection. Results: In our study we found that the risk factors 
associated with surgical site infection post breast cancer surgeries were age, BMI, co 
morbidity, Addiction and Neo-adjuvant therapy. Conclusions: Patients of Age 
more than 50years or who underwent Mastectomy or having associated co-
morbidity with co-relation to Smoking & BMI more than 30, with Increased TLC 
count or who have received Neo-adjuvant chemotherapy are associated with 
increased risk of SSI following breast surgery which has led to increased hospital 
stay. There are many other studies who also concluded the relation of above factors 
with development of SSI post breast surgery, however further research is needed to 
elucidate the effect of prior manipulation and radiation therapy in development of 
SSI. 
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INTRODUCTION 

Breast malignancy is one of the highest ranked 
malignancy occurring among Indian females, 

with overall incidence being 25.8 per 1,00,000 
females varying across different states.[1] 
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Breast cancer treatment involves a 
multidisciplinary team which decides on 
various aspects of treatment protocol which 
includes surgery, radiation therapy and 
chemotherapy. Surgery is the major 
component of treatment for breast cancer 
patients which involves removal of tumor and 
different breast reconstructive surgeries which 
are done to maximize esthetic results.[2] 

Despite of being such a common malignancy, it 
is being observed that wound infection 
comprises a major percentage of post-operative 
complications post breast surgery.[3] 

Breast surgeries are being considered as a clean 
procedure, which pretends to be at lowest risk 
of complications (expected surgical site 
infection rate 3.4%), with no exposure to any 
other body cavity like alimentary, respiratory, 
or Genito-urinary tracts.[4] However, this 
percentage is not obtained practically, with 
infection rates being reported up to 19%, 
indicating that such surgeries be counted as 
clean-contaminated.[5,6,7,8] There are many 
advances in treatment protocol and research 
work done in this area which has led to 
reduction in rates of infection but has not been 
fully successful.[9] Indeed breast cancer is now 
considered as a key variable associated with 
infection at wound site.  

The SSI rate of non – cancer breast surgeries 
are lower when compared to similar surgeries 
done for cancer patients. 

There has been trials to estimate the cost of 
such infection post breast surgery. However, it 
has been unsuccessful as the economic burden 
these infection costs are majorly post discharge 
and cost in terms of recurrent hospital visits 

and loss of quality of life cannot be  
quantified.[10,11] 

SSI are associated with poor quality of life, 
increased hospital stays, poor cosmetic result 
and delay in commencement of adjuvant 
therapies.[12,13,14] 

Various factors have been considered in 
patients of breast cancer which have been 
identified as the reason for high incidence of 
infection rate and this study has been designed 
to study those factors to gain a better 
understanding so that preventive strategies can 
be instituted in high-risk patients.[15,16,17,18,19] 

Prevention of wound infection will not only 
decrease the overall mortality but also will 
decrease the overall economic burden on 
society & health sector, thus enhancing the 
quality of patient’s life with breast cancer. 

MATERIAL AND METHODS 

The study was conducted in department of 
General Surgery at Terthanker Mahaveer 
Medical College & Resarch Centre, Moradabd, 
Uttar Pradesh, India. After obtaining 
Institutional Review bord Appoval, a 
retrospective study of medical files of patients 
with breast cancer operated between 
September 2019 to August 2021 was carried 
out. A total of 50 patients were taken into 
study. 

Participants 

Women aged between 18 - 80 years having 
histological diagnosis of carcinoma breast, 
clinically staged from stage 1 to stage 3 who 
were scheduled for either mastectomy or 
lumpectomy were included in the  study. 
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Inclusion Criteria 

Women diagnosed with carcinoma breast aged 
between 18 to 80 years. 

Exclusion Criteria 

Prior concurrent systemic infection like 
infection of urinary tract, infection of Lower 
respiratory tract, infection of gastrointestinal 
system, pelvic inflammatory disease, local 
wound infection. 

Methodology 

All data were collected from the hospital 
record room after taking approval from proper 
authorized channel. Baseline data was 
collected including patients age, clinically stage 
of breast cancer, histological stage of breast 
cancer. 

Patient were analysed in two groups based on 
whether or not patient developed surgical site 
infection. 

Group A- Patient who developed SSI 

Group B- Patient who don’t develop SSI 

All the predisposing factors including BMI, 
addiction, co-morbidities, preoperative neo-
adjuvant therapy were recorded. Preoperative 
and post-operative total lymphocyte count was 
recorded. Post operatively, patient data were 
analysed for any surgical site infection, wound 
dehiscence, day of fever, culture sensitivity 
report and day of discharge from hospital.  

After collection of all the above data, the 
considered factors were analyzed to recognise 
factors for development of infection post breast 
cancer surgery. 

RESULTS  

50 pateints of breast cancer were analyzed, 
selected on basis of mentioned criteria. 

Out of total 50 patients, 18 patients under went 
lumpectomy while 32 patients underwent 
mastectomy. Histopathological examination of 
all these patients were done, 35 patients were 
found to be of invasive ductal carcinoma, 5 
patients were of Ductal carcinoma in situ, 8 
were of adenocarcinoma, 2 were of invasive 
lobular carcinoma. 

Study patients were taken from 18 to 80 years 
of age of which maximum patients were of age 
more than 50 years. 

Out of total 50 patients, 10 patients developed 
Surgical site infection post surgery which were 
grouped as GROUP A and 40 patients who 
don’t developed SSI were grouped as GROUP 
B. 

In Group A, out of 10 patients, 8 patients were 
aged more than 50 years and 2 were of less 
than 50 years of age. Out of 10 infected 
patients, 7 were having BMI more than 
30kg/m2 and 3 were having BMI in normal 
range. 6 out of 10 patients were chronic smoker 
and 9 patients were having type 2 DM and 2 
were having history of Hypertension. In 
routine investigation, 6 out of 10 infected 
patients were having TLC more than 11,000. 3 
out of 10 patients received Neo-adjuvant 
chemotherapy. 

In Group B patients, out of 40 patients, 30 
patients were aged more than 50 years and 10 
patients age less than 50 years. 9 out of 40 
patients have BMI more than 30 kg/m2, 10 
patients are chronic smoker, 6 patients have 
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history of type 2 DM and 12 patients were 
having history of Hypertension while only 2 
patients have TLC count more than 11,000. 

In the non-infected group, 10 out of 40 patients 
received Neo-adjuvant chemotherapy. 

In Group A patients, 9 out of 10 patients 
operative time was more than 90 minutes from 

the incision, while in group B 9 out of 40 
patients have operative time of more than 90 
minutes. 

In group A patients, Hospital stay was 
increased (approx. 10-12 day) while in group B 
hospital stay was around approx 2-4 days.  

 

 
Table 1:  Comparison of Two Groups (SSI & NON-SSI) 
                SSI          NON-SSI 

AGE >50 YRS 8(80%) 30(75%) 

<50 YRS 2(20%) 10(25%) 

BMI >30 kg/m2 7(70%) 8(20%) 

<30kg/m2 3(30%) 32(80%) 

Smoking Present 6(60%) 10(25%) 

Absent 4(40%) 30(75%) 

Co Morbidity Hypertension    Present 

                        Absent 

2(20%) 12(30%) 

8(80%) 28(70%) 

Diabetes Mellitus             Present 

                                       Absent 

9(90%) 6(15%) 

1(10%) 34(85%) 

TLC >11,000/mm3 6(60%) 2(5%) 

Preop neoadjuvant  

chemotherapy 

Given 3(30%) 10(25%) 

Not Given 7(70%) 30(75%) 

 
Table 2:  Surgical Procedure 
  SSI NON-SSI 

Operative Time >90 Mins 9(90%) 9(22.5%) 

Operative Procedure Lumpectomy 3(30%) 15(37.5%) 

Mastectomy 7(70%) 25(62.5%) 

Length of Hospital Stay 

Length of Hospital Stay >5 Days 10(100%) 30(75%) 

<5 Days 0(0%) 10(25%) 

 
Table 3: Microorganisms causing Surgical Site Infection 
Cultured Organism  Number of Cases 

P. aeruginosa 5 

Staph aureus 3 

MRSA 2 
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In culture sensitivity report of the infected 
patients, pseudomonas aeruginosa growth was 
present in 5 patients, staphylococcus aureus 
growth was present in 3 patients and MRSA in 
2 patients. 

DISCUSSION 

The predictors for an increased incidence of SSI 
were found to be in patients aged more than 50 
years, BMI more than 30 kg/m, history of 
smoking, DM, Hypertension. The incidence of 
SSI in our study was also found to be increased 
in patients who went through mastectomy 
(70%), preoperative increase in TLC count 
(60%) along with patients who had received 
Neo-adjuvant chemotherapy (30%). 

SSI was found to be elevated in patients who 
had complete breast removal (64%) vs excision 
of lump (36%). The dissection which is 
performed in mastectomy results to create a 
larger dead space along with essentially hypo-
vascular field and tissue flap which lead to 
increased seroma formation, wound 
complication and SSI. Removal of complete 
breast is a lengthier surgery which itself is 
considered a factor for developing Surgical site 
infection.[20] 

The Associated threatened factors like 
smoking, DM, increased BMI in developing SSI 
in breast cancer patients were also proven with 
consistent data.[21,22,23,24] 

Other studies have also reported a SSI rate of 
20% in breast cancer surgery patients having 
association with age (36.1%), smoking (18.6%), 
DM (20.69%), BMI (25.6%), longer operative 
time (9.8%).[25] 

With a probable explanation, smoking is linked 
with vascular impairment which leads to less 
blood supply to the wound site leading to 
chance of developing complication.[26] 

Similarly, Diabetes is related with wound 
infection which is consistent with older studies 
in literature books of surgery.[23] 

The above-mentioned findings is secondary to 
the pathophysiological disturbances i.e., low 
microcirculation, reduced tissue oxygen levels 
and disordered wound healing that occur in 
diabetic patients.[27,28] 

Additionally, diabetes is associated with 
obesity, thus making a symbiotic relationship 
for developing SSI. 

SSI due to obesity is due to changes in body 
physiological system, mechanical weakness 
due to imbalance between larger area of space 
and rate of collagen production primarily to 
Dys-functional myofibroblast and maturation 
rate of collagen.[29,30,31] 

Additionally, heavy sub-cutaneous fatty tissue 
results to affect the nearby perforators in the 
reconstruction area where it led to reduced 
blood supply to the skin flap, thus creation of a 
hypoxic surrounding thus causing higher 
chance of seroma collection and infection.[32,33] 

There is another interesting hypothesis which 
would explain the increase in rate of SSI in 
cases of carcinoma breast as compared to other 
clean surgeries i.e. the manipulation of breast 
done numerous times before the index 
operation. Also, in the process of diagnosis 
core needle biopsy is done which also 
manipulates with the breast morphology and 
architecture. All the above factors are 
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predisposing the environment to elevate the 
chance of SSI and to avoid the development of 
SSI post-operative; further investigation should 
be done along with administration of 
preprocedural antibiotic to decrease the risk of 
SSI. 

Overall, my study has concluded mastectomy 
have higher overall increase in incidence of SSI 
in the patient related with higher age, 
increased BMI, Addiction, co-morbidity and 
increase in operative time. 

Similarly, patient who received neoadjuvant 
therapy has shown near significant increase in 
incidence of SSI post-operative. 

 

CONCLUSIONS 

In our study we found that in patients of Age 
more than 50years or who underwent 
Mastectomy or having associated co-morbidity 
with co-relation to Smoking & BMI more than 
30 with Increased TLC count or who have 
received Neo-adjuvant chemotherapy are 
linked with increased chance of SSI following 
surgery for carcinoma of breast which has led 
to increased hospital stay. There are many 
other studies who also concluded the relation 
of above factors with development of SSI post 
breast surgery, however more research will be 
appreciated to make clear the effect of older 
manipulation and radiation session in 
developing SSI. 
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