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Evaluation of Early Postoperative Outcomes of Latissimus Dorsi Myocutaneous Flap in Immediate Breast Reconstruction after Mastectomy for Breast Cancer


Abstract:
Background: Breast reconstruction is an integral part of breast cancer surgery. While a plethora of options are available for breast reconstruction, the latissimus dorsi flap (LD) remains the flap of choice as a widely available, proven, and reliable modality for most surgeons. This study aimed to observe postoperative complications, cosmetic outcomes, and Quality of life (QoL) of immediate LDF breast reconstruction after mastectomy in Bangladeshi patients.
Methods: This observational study was conducted at the NICRH, Bangladesh, who underwent immediate latissimus dorsi myocutaneous flap reconstruction after mastectomy for breast cancer. Data were collected on donor and breast site-related complications .Descriptive statistics, chi-square test, and ANOVA test were used for data analysis to explore the association among postoperative complications, comorbidities and QoL (quality of life).A p value < 0.05 was considered statistically significant.
[bookmark: _GoBack]Results: A total number of 30 patients were included in the current study. Cosmetic outcomes demonstrated 85.71% of patients had ipsilateral shape in the Good to excellent range, 92.85% had cleavage and scar visibility, and 82.14% had breast symmetry in the good to excellent range were reported, using breast Q questionnaire for measuring QoL. High levels of patients satisfaction in treatment were found as 60.71% cases for probably, 10.71% cases for certainly, should have taken the same treatment and 32.14% cases reported very much resemble the other breast, 39.29% cases quite a bit resemble the other breast satisfaction with cosmetic result and about 64% cases higher score (16-20) of body image, despite 67.85% cases high levels of recurrence fear. Statistical analysis showed no significant association between postoperative complications and co-morbidities (p=0.74) or BMI (p=0.70), but revealed a significant correlation between postoperative complications and body image scores (p≤0.05).
Conclusions: The study result suggested that LD flap breast reconstruction could be a feasible approach for Bangladeshi patients with acceptable complications and satisfactory cosmetic outcomes. It has a positive impact on all aspects of QoL with high patient satisfaction in respect to body image, high fear of recurrence, greater treatment satisfaction and cosmetic result.
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Introduction:
Breast cancer is one of the most commonly diagnosed noncutaneous malignancy in women, with roughly 1 in 8 women developing breast cancer in their lifetime (Siegel et al.,2016). There were more than 2.29 million new cases of breast cancer in women & more than half of a million (666109 cases) deaths worldwide in 2022 (Globocan 2022).
Breast reconstruction is an integral part of breast cancer surgery, aimed at correcting the chest wall defect and symmetry. Over the years, various techniques have been implemented for the reconstruction of the breast: Latissimus Dorsi flap (LDF), Deep Inferior Epigastric Artery Perforator (DIEP) flap, Transverse Rectus Abdominis Myocutaneous (TRAM) flap, implant, various locoregional, and microvascular free flaps (Bogusevicius et al.,2014). However, the method of reconstruction is best individualized according to surgical feasibility, patient’s need, and preference (Tachi et al.,2005).
The use of autologous tissues is considered gold standard for patients undergoing breast reconstruction and is the preferred method in the post-radiation setting. Papp and McCraw developed a de-epithelialized latissimus flap as a volume replacement technique in 1983. Various techniques were designed to create an “extended”LDF, with the aim of bringing additional tissue to circumvent implant use. 
The aesthetic outcome is a paramount consideration in immediate breast reconstruction. Early postoperative evaluation focuses on the symmetry between the reconstructed and natural breast (if unilateral reconstruction), the shape and volume of the new breast, and the quality of the skin and scar at both the recipient and donor sites. Studies have indicated positive aesthetic outcomes with LDF, noting that careful patient selection and meticulous surgical technique are key factors in achieving desired results (Wederfoort et al.,2023)
Early postoperative patient satisfaction is a crucial measure of the success of LDMF in immediate breast reconstruction. Satisfaction with the aesthetic outcome,pain management, and the overall care received contributes to the patient's quality of life. Studies have consistently shown high levels of satisfaction among patients undergoing immediate reconstruction with LDMF, citing the psychological benefits of waking up with a breast mound and the generally favorable aesthetic outcomes (Santosa et al.,2018; Alderman et al.,2000)
The  advantage  of  the  whole  latissimus  dorsi  muscle  (LD),  compared  with rectus abdominis muscle breast reconstruction, is that it provides a better postoperative appearance, requires less surgery time, results in lesser injury, and is easier to perform (Zheng et al.,2021). Additionally, for patients with previously irradiated breasts, the LDF is advantageous for supplying well-vascularized tissue to an ischemic chest wall. It is also beneficial for repairing defects following a partial mastectomy or lumpectomy, enhancing the quality or reliability of thin skin flaps over implants, or improving the aesthetic results of prophylactic mastectomies. However, the utilization of the latissimus muscle might be relatively contraindicated if there has been a previous posterior lateral thoracotomy that compromised the muscle and its vascular supply or if the thoracodorsal nerve was severed during an axillary node dissection, leading to muscle atrophy (Liu et al.,2021).
This study was conducted to observe postoperative complications, cosmetic outcomes, and Quality of life (QoL) of immediate LDF breast reconstruction after mastectomy in Bangladeshi patients.

Materials and methods:
This prospective observational study was carried out in Department of Surgical Oncology, National Institute of Cancer Research and Hospital (NICRH), Mohakhali, Dhaka from January 2023 to December 2023 over a period of 12 months. The study population was patients undergoing partial mastectomy for breast cancer followed by LD flap reconstruction during this study period. Consecutive sampling was done according to the availability of the patients who will fulfill the inclusion criteria.
Inclusion Criteria:
•	Partial mastectomy followed by LD flap breast reconstruction.
Exclusion Criteria:
•	Male breast cancer patient
•	Patient underwent total mastectomy
•	Patients having evidence of distant metastasis
•	Patient underwent only palliative surgical treatment

The study was meticulously designed to focus on patients who had undergone mastectomy followed by LD Flap reconstruction within the Department of Surgical Oncology at the National Institute of Cancer Research & Hospital (NICRH), specifically targeting those with a confirmed diagnosis of breast carcinoma. A formal ethical clearance was obtained from the Ethical Review Committee (ERC) of NICRH for conducting the study. Besides, an informed written consent was obtained from all the subjects. Demographic characteristics like age, co-morbidities and educational status of the study population were noted. Tumor-related factors were also documented, such as the stage of cancer at diagnosis, histopathological details, and receptor status. Treatment-related factor were also documented, such as duration of the procedure, postoperative pain, postoperative length of hospital stay, frozen section facility. Postoperative outcome variables were also documented, such as breast site related complication, seroma formation, flap necrosis, SSI, fat necrosis, re excision and donor site complication, such as surgical site infection (SSI), seroma, wound dehiscence, haematoma, paresthesia and also some general complication such as any restricted shoulder mobility, lymphaedema formation also recorded. Breast Q questionnaire was used to assess the satisfaction level of the patients after the procedure.
Breast Q questionnaire, consisting of 10 items was constructed and made available in Bangla and English. The questionnaire included: a body image scale consisting of five questions (1,3,5,6,8), a fear of recurrence scale composed of three questions (2,4,7), a single item on satisfaction with treatment ( question 9) and a single item (question 10) on cosmetic results (I.e a comparison of the treated breast with untreated breast) which was completed by the patients .The scores were transformed to with higher scores representing a more positive body image and higher score representing fear of recurrence (Curran et al.,1998) (Table-1).
	
	All of the time 
	Most of the time 
	Some of the time

	Little of the time

	None of the time 

	1. I feel self-conscious about my
appearance 
	1
	2
	3
	4
	5

	2. I am bothered by thoughts about the recurrence of cancer 
	1
	2
	3
	4
	5

	3. I feel ashamed of my body 
	1
	2
	3
	4
	5

	4. I believe that the difficulties with my illness are over 
	1
	2
	3
	4
	5

	5. I feel self-conscious about being seen nude by husband / partner
	1
	2
	3
	4
	5

	6. I don’t feel like myself 
	1
	2
	3
	4
	5

	7. I feel uneasy about my future health 
	1
	2
	3
	4
	5

	8. I don’t feel as if my body belongs to me
	1
	2
	3
	4
	5

	9. If I should have to be treated again, I should like to have the same therapy 
	a. certainly 
b. probably 
c. probably not 
d. certainly not 

	10. The treated breast resembles the other one 
	a. Very much 
b. Quite a bit 
c. A little 
d. Not at all 



Table-1 showing Quality of life (QoL) questionnaire (Score system)

A structured pre-tested questionnaire was developed for data collection, including all the variables of interest. Data analysis was carried out using SPSS version 27 (IBM Corp., Armonk, NY). Analysis of exploratory data was carried out to describe the study population. Categorical variables were summarized using frequency tables, while continuous variables were summarized using measures of central tendency and dispersion such as mean, median, percentiles, and standard deviation. Qualitative or categorical variables were described as frequencies and proportions. Chi-square test was used to compare qualitative variables. The correlation or association between different variables was assessed using relevant tests when required. A level of P < 0.05 was considered for statistical significance.


Results: 
A total number of 30 patients were included in the study after fulfilling the inclusion and exclusion criteria. Majority of the study population (46.67%) was within the 31-40-year age group, followed by the 41-50-year age group (26.67%). The mean age of the study population was 40.23 ± 8.13 years (Table-2). Diabetes Mellitus (DM) was the most prevalent co-morbidity (30%) followed by Hypertension (10%). Regarding BMI, majority (80%) were within the normal weight range, while 20% were classified as overweight.


	Age group (in years)
	Frequency (n)
	Percentage (%)

	1-30
	5
	16.67

	31-40
	14
	46.67

	41-50
	8
	26.67

	>50
	3
	10.00

	                 Mean ± SD 
	40.23 ± 8.13 (26-60)
	


Table-2 showing age distribution of the patient

More than half (53.33%) of the patients had tumor at right side, most patients (63.33%) had tumor at upper outer and followed by central quadrant of breast (26.67%). Maximum patients had locally advanced breast cancer (LABC) with clinically positive axillary lymph node. Only 2 patients had node negative which was about 6.7% (Table-3).Most of the patients (96.67%) suffered from invasive ductal cell carcinoma (DICC). Most of the patients (33.33%) had triple negative breast cancer (TNBC) and then following Luminal A variety (30%). luminal B 26.67%.
The majority of the study population (93.33%) had taken new adjuvant chemo-radiotherapy (NACT), while most of pathological tumors were post chemotherapy yT2 (53.3%). All patients who received NACT had partial response after completing chemotherapy (100%) & all information was taken from histopathology report as response measured by RECIST criteria. About 60% of the study population, margin distance were 6-10mm.






	Characteristics
	Frequency
	Percentage (%)

	Tumor Laterality
	
	

	Right
	16
	53.33

	Left
	14
	46.67

	Site of Tumor
	
	

	Upper outer
	19
	63.33

	Lower Outer
	3
	10

	Central
	8
	26.67

	Tumor Size
	
	

	cT is
	1
	3.33

	cT2
	3
	10

	cT3
	14
	46.67

	cT4b
	12
	40.00

	Clinical Axillary Lymph node status

	cN0
	2
	6.7

	cN1
Histologic type of Tumor
	28
	93.3

	IDCC
	29
	96.67

	DCIS
	1
	3.33



Table-3 showing tumor characteristics of the study population (n=30)

All patients underwent simple mastectomy with axillary lymph node dissection (ALND) followed by LD flap reconstruction. Two patient (6.67%) had total flap necrosis with 3 patient (10%) needed re excision. About 39.60% patient suffered from paresthesia at donor site. Restricted Shoulder mobility was found in 19.80% cases (Table-4).

In the study population, on the first day after surgery, patients reported mild pain to severe pain (range 3-9), and about 15 patients reported severe discomfort pain (score 7) as measured by the Numeric Rating Scale (NRS).However, on day 3, the pain score was comparatively decreased (range 1-5), and about 17 patients experienced mild pain (score 2) on the third day as measured by the Numeric Rating Scale (NRS).

	SN
	Characteristics
	Frequency (n)
	Percentage (%)

	1.
	Breast site complication
	
	

	
	Fat necrosis
	0
	0

	
	SSI
	1
	3.3

	
	Seroma
	2
	6.67

	
	Skin Edge dehiscence
	1
	3.3

	
	Haematoma
	0
	0

	
	Partial flap loss
	0
	0

	
	Total flap necrosis
	2
	6.67

	
2.
	Re- excision
Donor site complication
SSI
	3

1
	10

3.3

	
	Seroma
	1
	3.33

	
	Wound dehiscence
	2
	6.67

	
	Haematoma
	1
	3.33

	
3
	Paresthesia
General complication
Restricted Shoulder mobility
	12

6
	39.60

19.80

	
	Lymphaedema
	1
	3.3



Table-4 showing post-operative complication of the study population






Regarding cosmetic outcome, 85.71% patients had ipsilateral shape were Good to excellent range, 92.85% had cleavage and scar visibility, 82.14% patients breast symmetry were also good to excellent range (Table-5). Most of the patients were satisfied with their treatment and will likely undergo the same treatment again (10.71%) or probably (60.71%). Regarding cosmetic results, 32.14% of patients said that the treated breast resembles the opposite breast very much, and another 39.29% said that it is quite a bit similar. Breast Q was used for calculating this score. Most patients (64%) were satisfied with their body image, scoring 16-20.Four patients were satisfied with their body image, scoring 21-25. Nineteen patients (63.3%) were in the 6-10 score range of fear of recurrence (Table-6) and statistically the association was significant (p<0.05).
	
Variable                                                                 Frequency (n)                   Percentage (%) 
	Ipsilateral Shape
	Poor to fair
	4
	14.29

	
	Good to excellent
	24
	85.71

	Cleavage
	Poor to fair
	2
	7.14

	
	Good to excellent
	26
	92.86

	Scar Visibility
	Poor to fair
	2
	7.14

	
	Good to excellent
	26
	92.86

	Symmetry
	Poor to fair
	5
	17.86

	
	Good to Excellent
	23
	82.14




Table- 5 showing cosmetic outcome of the study population









	Variable
	
	Frequency (n)
	Percentage (%)


      
Satisfaction with treatment (should have taken the same therapy)
	Certainly
	3
	10.71

	Certainly Not
	5
	17.86

	Probably
	17
	60.71

	Probably Not
	3
	10.71






 

Satisfaction with Cosmetic results (the treated breast resembles the other one)

	Not at all
	 8
	28.57

	Quite a bit
	11
	39.29

	Very Much
	9
	32.14



Body image and fear of recurrence
	     

Body image score
	Score

       
≤15
	

8
	

32

	
	16-20
	16
	64

	
	21-25
	4
	16

	


Fear of recurrence score
	


          ≤5
	


2
	


7.14

	
	        6-10
	19
	67.85

	
	       11-15
	7
	25


Table-6 showing Distribution of post-operative QoL by Breast Q questionnaire




Discussion:
This prospective observational study was conducted in the department of surgical oncology, NICRH, Dhaka, from January 2023 to December 2023. Thirty patients with carcinoma of the breast who underwent a mastectomy followed by immediate LD flap reconstruction were enrolled in this study.
The median age of the patients was 40 years, with a range of 26 to 60 years. Among the study subjects, 63.34 % of patients were in <40 years age group. In our study, most of the patients are comparatively younger. But, In comparison to other studies, the median age was 39.8 years (Wen et al., 2018), 52.1 years (Michael et al., 2017), 53.2 years (Van et al., 2015), 55.5 years ( Kokosis et al., 2019) as most of the patients are comparatively older in other studies.
More than half of the patients had tumors on the right side, and most patients had tumors in the upper outer quadrant (63.33%) of the breast. Maximum patients had locally advanced breast cancer (LABC) with clinically positive axillary lymph node. All patients had invasive ductal cell carcinoma except one who had a DCIS. Compared to other studies, DCIS was 19.0%, and IDCC was 80.9% (Michael et al.,2017). Geers et al.'s 2018 study found that DCIS was 9% and IDCC was 77%. In this study, most patients were IDCC as most common in NICRH, DCIS was comparatively uncommon.
The majority of the patients had TNBC 33.33%, luminal A 30%, luminal B 26.67%, and HER2 enriched 6.67%. Min et al.'s 2010 study found that TNBC was 41%, Luminal variety was 63%, and HER2 was 14.2 %. In this study, most of the patients were younger, so the rate of TNBC was quite high, but in comparison to other studies, the Luminal variety was high as their patients were older.
The most severe complication in flap-based reconstructive procedures is partial or total flap loss, usually due to disrupted perfusion and subsequent necrosis. While total flap loss has been observed in 6.6% of patients in this studies, no patient had suffered from partial flap necrosis. Mericliet al., 2018, they observed in their study that there had no total flap necrosis, but Zheng et al.,2021, observed total flap necrosis at a rate of 2%. Thus, these results confirm that LDF surgery is a safe and robust method with a low failure risk. In this study, flap necrosis is likely due to technical issues.
In this study, three patients (10%) needed to return to the operating room for re-do surgery. Among them, two patients had total flap necrosis. Breast site skin edge dehiscence was 3.3 %. In 2018, Mericli and his colleagues observed that it was 2.1%. This is similar to this study as both studies were maintained the principle of surgery, proper taking preparation, and done meticulous surgery. Unfortunately, donor site wound dehiscence were found to be 6.67% in this study, but in comparison to Mericli et al., 2018 study, there was no donor site wound dehiscence. In this study, the reason behind this complication was due to lack of adequately taken postoperative care.
One of the most common complications in flap-based reconstructive procedures is donor-site seroma formation. In this study, a total of three patients (10%) suffered from breast site seroma formation, where donor site seroma was 3.33%. Ezatollah et al.,2019 observed it was 5%, but Wen et al.,2019 observed it was 53.3%. The percentage was very high compared to later studies. 
In our studies, 19.80% of patients suffered from restricted shoulder mobility. Blackburn et al. (2017) showed that over 75% of patients who underwent LD flap demonstrated significantly limited shoulder movement four weeks post-surgery. In this study, it was less common than in other studies. One reason was shorter follow-up period in this study and taken regular home- based physiotherapy after discharges from hospital.
By using a Likert scale regarding cosmetic outcomes observed by two physicians, 85.71% of patients had ipsilateral shape in the Good to excellent range, 92.85% had cleavage and scar visibility, and 82.14% had breast symmetry in the good to excellent range. Santosa et al.,2018 observed that 75% of patients had ipsilateral shape in the Good to excellent range, 82% had cleavage and scar visibility, and 80% had breast symmetry in the good to excellent range. This is also similar than other studies.
Based on the evaluation of the breast Q, most patients were satisfied with their treatment and will likely undergo the same treatment again (10.71%) or probably (60.71%). Regarding cosmetic results, 32.14% of patients said that the treated breast resembles the opposite breast very much, and another 39.29% said it is pretty similar. In this study, more than 70% of patients expressed their satisfaction. Mericli et al.'s 2019 study showed that more than 61% of patients are satisfied with their breasts, similar to this study. Most of the patients experienced LDF breast reconstruction, known as modern treatment; this is one of the reasons for their satisfaction.
This study showed some promising results regarding oncological, postoperative complication, cosmetic, and QoL outcomes after partial mastectomy followed by immediate LD flap breast reconstruction. However this study had some limitations. The sample size was small and the study was constructed over a short period of time. Further large scale randomized trials should be conducted to provide better results to the patients
Conclusion
Immediate Breast reconstruction with LD flap can be performed to different age group of patients, irrespective of receptor status, use of NACT, BMI and Morbidity. It can achieve oncological safety in respect to margin clearance and acceptable complications and satisfactory cosmetic outcomes. It has a positive impact on all aspects of QOL with high patient satisfaction in respect to body image, high fear of recurrence, high treatment satisfaction and cosmetic result. There is a significant association between post-operative complication and body image.
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