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ABSTRACT

Background

Breast cancer is one of the commonest cancers in female both in developed and developing countries. Quality measurement is important in breast cancer treatment to evaluate the different diagnostic modalities, to see effectiveness and safety of treatment according to recommended guidelines and to improve cancer care. Quality care assessment should include both process and outcome. The objective of the study was to assess the quality of patient evaluation, investigation, surgical management and early complications. 
Method
Retrospective crossectional study was done on 65 patients operated for breast cancer from January 15, 2018 to July 24, 2019 fulfilling the inclusion criteria. List of patients was collected from the operation theatre registration book, patient’s chart retrieved and information collected. Analysis was done using SPSS version 25. 
Result
The mean and median age of patients was 43.7 and 41.0 years respectively. Males make 4.6% of all patients. The median duration of symptoms before presentation was 5.0 months. Nearly 50% (49.2%) were in stage III. Clinical evaluation was incomplete for significant percentage of patients. For 18.5% diagnosis was confirmed by surgical biopsy. Only 12.9% have undergone mammographic examination. 16.9% and 1.5% patients developed wound infection and flap necrosis respectively. Axillary dissection was adequate only for 46.7% of patients. There is no sentinel lymph node biopsy, breast conserving surgery and multidisciplinary teams (MDT) approach for breast cancer.
Conclusion
Most of the quality indicators of breast cancer show poor performance. 
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BACKGROUND
Breast cancer is one of the commonest cancers in female both in developed and developing countries (1, 2). Despite high prevalence, mortality from breast cancer has been decreasing in developed countries due to early detection and advancement in breast cancer treatment. 
Quality care in breast cancer is the means of achieving the maximum possible outcome with the available resources and current medical knowledge. Quality measurement is important in cancer treatment to evaluate the different diagnostic modalities, to see effectiveness and safety of treatment according to recommended guidelines and to improve cancer care (1). It also identifies areas for intervention and improvement (3). Even patients in developed countries like USA have 1-in-seven chance of missing some of the care they should be receiving (4). The quality of life of breast cancer patients during and after treatment shows the level of the quality of care (5). Many countries do not have standard to compare their performance with and to assure patients get access to best surgical practice (5). 

Quality measurement can measure process or outcome of care (survival, quality of care) (6). But outcome is affected by conditions other than quality of care. So assessment of quality care should include both process and outcome (6). The quality measurement may involve the diagnostic process, treatment, follow up and data documentation (1). It also addresses time delivery of a particular treatment and available expertise of health professionals.

Countries/Institutions with same level of resources may achieve different levels of quality of life showing the different level of care (5, 4).  Different countries and different countries have their own quality care indicators. They differ in number and type of indicators. The Selection of indicator depends on the quality of data recording and availability of the different diagnostic and therapeutic modalities. One of the commonly used measures of quality of care is survival (5 years, 10 years, and 15 years). This needs good recording and follow up of patients for long time which makes it difficult in institutions where follow up not strict. 
U/S examination and mammography are highly recommended before surgery (7). Mammography is important to evaluate mass, nipple discharge and other symptoms of breast disease (8). It can detect second cancer in the ipsilateral breast or contra lateral one. Preoperative breast U/S helps in characterization of primary in the breast (8) (especially in young patients with dense breast) and to detect axillary metastasis in patients with negative physical examination. Patients should always have U/S guided axillary staging (9). It also guides fine needle aspiration (FNA) sample collection (7, 9). The Belgian Health Care Knowledge Centre, Quality indicators in breast cancer has shown 14% of patients have no record of preoperative breast ultrasound (U/S) or mammography (8).
In comparison with FNA, core needle biopsy has a higher sensitivity and specificity (7). It avoids excisional/incisional biopsy which may have occurred with inconclusive diagnosis of fine needle aspiration cytology (8). It differentiates in situ carcinoma from invasive carcinoma and is used for determination of hormone receptor status (7).
The percentage of women having non-operative diagnosis of breast cancer is a measure of the quality of pathological service. According to European guidelines for quality assurance in breast cancer screening and diagnosis, >90% of patients are expected to have non operative diagnosis (7). Significant numbers of patients in developed countries are either screen detected or early presenting.
The proportion of non-operative diagnosis (i.e. FNA/Core needle based diagnosis) out of the total diagnosed breast cancer cases diagnosed is an indicator of diagnostic quality of breast cancer (7).  
To my knowledge, the quality of breast cancer care in the area of patient evaluation, investigation and surgery is not studied in Ethiopia. This study will evaluate the current quality of care and will be base line to assess improvement in the quality of care in future studies. 

METHODOLOGY
Setting: The study was done in Yekatit 12 Hospital Medical College, Department of Surgery. The department gives training for undergraduate medical students and general surgery surgical residents. The hospital gives surgical service for breast cancer patients but no radiotherapy and chemotherapy service. The hospital has pathology department, FNA being the standard for the diagnosis of breast cancer. 
Study Type: Retrospective crossectional
Study population: All patients with breast cancer who had first time breast surgery, MRM (Modified Radical Mastectomy). Patients with a diagnosis of phyloides tumor, breast sarcoma and recurrent sarcoma were excluded.
Data collection: The list of patients fulfilling the inclusion criteria was collected from the registration book of the operation theatre. Patients’ chart was collected and data filled on prepared questioner. Data collected included clinical, radiological pathological and surgical information. Analysis was done on SPSS version 25. 
Ethical clearance was obtained from the research and publication committee of Yekatit 12 Hospital.
RESULT
From a period of January 15, 2018 to July 24, 2019, there were a total of 102 breast operations. Based on the exclusion criteria, 24 were excluded and 78 were selected for the study. 13 charts were lost and 65 patients were taken for the analysis (chart retrieval rate of 83.3%). Out of the 65 patients, there were 3 male (4.6%). The age range was 23 to 75 years with a mean and median of 43.7 and 41.0 years respectively. 50 patients (76.9%) are at the age of 50 years and below.
On assessing the clinical evaluation, the status of ipsilateral axillary lymph nodes, ipsilateral supra/infraclavicular lymph nodes and contralateral breast was recorded in 58(89.2%), 24(36.9%) and 15(23.1%) patients respectively. 
Diagnosis was confirmed by FNA, core biopsy and incisional/excisional biopsy in 47(72.3%), 1(1.5%), 12(18.5%) of patients respectively. For five patients (7.7%), the means of diagnosis couldn’t be known from patients’ record. When the five patients are excluded, the rate of surgical biopsy (incisional/excisional) is 20%.  
Mammography is done for 8(12.9%) and breast ultrasound for 20(32.3%) of the female patients. 
As metastatic work up, chest x-ray was done in 51(78.5%) and abdominal ultrasound in 55 (84.6%)
As a complication, one patient (1.5%) had flap necrosis and 11 patients (16.9%) developed wound infection. 
The mean and median duration of symptoms before presentation were 9.9 months and   5.0 months. When one patient who was symptomatic for 16 years (?) is excluded, the mean is 7.1 months. The shortest duration of symptoms was two weeks and the two longest durations 6 and 16 years.
The waiting time from diagnosis (decision of surgery) to surgical intervention was unknown for eight cases. For the remaining 57 patient, it   ranges from 5 days to 240 days. The mean and median are 46.7 and 33.0 days. 10 (17.5%) were operated < 15 days and 47 (82.5%) were operated more than 15 days after diagnosis of breast cancer or after referral following neoadjuvant chemotherapy.

33 (49.2) patients were in stage III and only 3 (4.6%) were in stage I. There were no stage IV patients as these are treated medically and surgery has limited role. For seven patients, staging was not written nor could be determined from the physical examination finding due to incomplete recording. 

	Stage 
	No
	Percentage
	

	IA
	3
	4.6
	4.6

	IB
	0
	0

	

	IIA
	8
	12.3
	35.4

	IIB
	15
	23.1

	

	IIIA
	21
	32.3
	49.2

	IIIB
	11
	16.9

	

	Can't be determined
	7
	10.8
	10.8

	Total
	65
	100.0
	100.0


Table 1. Percentage of patients in different stages of breast cancer
Out of those patients for whom staging was possible, 19 had a tumor < 5cm with clinically negative or mobile axillary lymph nodes which makes them candidates for breast conserving surgery. But due to lack of radiotherapy service, all were subjected for mastectomy. This has big impact on the postoperative quality of life.
Eleven of patients staged had T4 primary tumor and/or N2 axillary lymph nodes (locally advanced disease) and primarily treated with surgery. 
The post mastectomy biopsy result was available only for 15 patients. The mean and median number of LNs harvested was 10.9 and 9.0 lymph nodes. The range is 1 to 36. Only seven (46.7%) patients have 10 or more lymph nodes harvested.
Out of the 15 patients, 3 had a positive surgical margin and 11 negative surgical margins. For one patient margin status was not reported. 
DISCUSSION
Clinical evaluation of breast cancer patient should include physical examination of the affected breast with ipsilateral axillary and supra/infraclavicular lymph nodes. Contralateral examination should always be done. In this study, the status of ipsilateral axillary lymph nodes, ipsilateral supra/infraclavicular lymph nodes and contralateral breast was recorded in 58(89.2%), 24(36.9%) and 15(23.1%) patients respectively. These areas may not have been examined or examined and not recorded. The status of regional lymph nodes and contralateral breast has an impact on subsequent investigation and management of patients.
The European Society of breast cancer specialists has set a target of 90% for all breast cancer patients to have physical examination, mammography and breast U/S (10).

	Breast Imaging
	Number
	Percentage

	Mammography 
	8
	12.9

	Breast U/S
	20
	32.3

	Both Mammography & U/S
	4
	6.5

	Either mammography or U/S
	24
	38.7

	No breast imaging
	34
	54.8


Table 2: Breast imaging in 62 female breast cancer patients

In this study 54.8% of all patients do not have any breast imaging studies from their records. 86% of Belgian stage I – III patients in the year 2001 to 2006 underwent two-view mammography or breast sonography (30). 

40% of patients were in early stage (stage I & II) and 49.2% in stage III (locally advanced). For 10.8% of patients, stage can’t be determined from the information available on patients’ chart. As, there is no chemotherapy service in the hospital, stage IV patients are not referred to this hospital. So the staging pattern above may not reflect the actual staging in the whole patients in the society when they present.

Gemta EA et al in his multicenter study of 197 patients “Patterns of Breast Cancer Among Ethiopian Patients: 
Presentations and Histopathological Features” found that 69.6% were having either locally advanced or metastatic disease (stage III & IV) (11). 
Abdulrahman et al. in his study of “Epidemiology of Breast Cancer in Europe and Africa” (12) has found that more than 70% of patients in East Africa have stage III and IV disease and Libyan and Nigerian studies showed more than 50% patients in stage III & IV. A relatively higher percentage of patients in advanced stage in our study may be explained by a longer delay before presentation. Unlike other studies, Endale Hadgu et al (13) has found a relatively high percentage (20.0%) of stage I breast cancer among 114 patients where as stage III and IV patients were 41.0%. 


	Study
	Country
	Stage I
	Stage II
	Stage III
	Stage IV
	Unknown

	This study
	Ethiopia
	4.6%
	35.4%
	49.2%
	0
	10.8%

	Temitope O. et al (14)
	Nigeria 
	3.2%
	14.5%
	39.7%
	42.6%
	

	Tessema E.(15)
	Ethiopia
	0
	39.8%
	50.0%
	10.2%
	

	Gemta EA et al. (11)
	Ethiopia
	3.0%
	27.4%
	57.4%
	12.2%
	

	Endale Hadgu et al (13)
	Ethiopia
	20.0%
	39.0%
	37.0%
	4.0%
	

	Joffe M et al (16)
	South Africa
	48.7%
	51.3%
	

	Alwan, Nada A. S. et al (17)
	UK
	60.8%
	36.2%
	2.3%
	0.7%
	

	
	Iraq
	12.0%
	47.5%
	31.9%
	8.6%
	


Table 3: stages of breast cancer at presentation
Optimal pathology service is one basic requirement for the delivery of quality breast healthcare affecting patient outcome (18). Wendy Bruening et al. has also demonstrated that Stereotactic- and ultrasonography-guided core-needle biopsy procedures seem to be almost as accurate as open surgical biopsy, with lower complication rates (19). Because of psychological distress and financial expenses (20), surgical biopsies should be done only when FNA and core biopsies are not diagnostic or when there is clinical and cytological discrepancy. Open surgical biopsy has a higher complication rate than core needle biopsy (21) being less than 1% for the latter. 
In this study, 72.5% and 1.5% patients have their diagnosis confirmed by FNA and core biopsy respectively. For 18.5%, the diagnosis was by surgical biopsy (incisional / excisional). For 7.7%, the means of diagnosis was not known. When only patients with the known means of diagnosis are known, 20% are by surgical biopsies. This is higher than surgical biopsies from other centers (20, 22). The nonoperative diagnosis rate for breast cancers in the United Kingdom increased from 63% to a 95% between 1996 and 2009 ( 22). V van Breest Smallenburg et al. in his study of “Trends in breast biopsies for abnormalities detected at screening mammography” has found a surgical biopsy 1.4% in the years 2009–2010. He also showed decreasing trend in the percentage of surgical biopsies. This low surgical biopsy is for patient groups where significant numbers are screen detected (20). With the same pathology service, even a lower percentage of surgical biopsies would be expected when almost all patients are clinically manifested as in our case. 
Sentinel lymph node biopsy (SLNB) is the standard of care for early breast cancer with clinically negative axilla. Axillary lymph node dissection (ALND) is reserved for positive SLND, clinically positive axillary lymph nodes and locally advances breast cancer after neoadjuvant treatment. Our current practice in the management of axillary LNs is routine axillary LN dissection for all invasive breast cancer cases. ALND helps to determine prognosis (based on pathological staging), controls local disease and reduce recurrence, helps in deciding on the need of chemotherapy in low grade small tumors and may have an effect on overall survival. It is the most important means of assessing the disease burden in the axilla in patients with early breast cancer (23). ALND is defined efficient when at least 10 LNs are retrieved (24). M. Rosselli Del Turco has set a target of 98% and minimum standard of 95% of patients to have at least 10 lymph nodes harvested and examined during axillary lymph node dissection (10). The higher number of lymph nodes reported are indicators of adequate surgery and pathologic examination (10). The post mastectomy biopsy result was available only for 15 patients. The mean and median numbers of LNs harvested were 10.9 and 9 lymph nodes respectively with range of 1 to 36. Only seven (46.7%) patients have 10 or more lymph nodes harvested. The percentage positivity ranged from zero in two cases to 100% in seven of the 15 cases. More than 50% of patients have inadequate axillary dissection necessitating repeat axillary surgery or radiotherapy with risk of local complications.
	[bookmark: _Hlk104759980]S. No
	Study
	Country
	Number
	Mean
	Median
	Range
	%  > 10 LMs

	1
	Boughey JC et al (20)
	USA
	698
	20.4
	19
	4 - 67
	93.0

	2
	Abass MO et al (24)
	Sudan
	96
	15.0
	14
	2 - 31
	81.3

	3
	Anees B Chagpar et al (25)
	USA
	4131
	
	11
	2 - 45
	77.8

	4
	Florian Ebner et al (26)
	Germany
	2992
	
	
	
	87.9

	5
	Petrik et al (27)
	Canada
	938
	9.8
	
	1 -31
	49.0

	6
	Somner, J E A et al (28)
	Scotland
	609
	17.9
	17
	2 - 47
	>92.0

	7
	Gichere et al (29)
	Kenya
	73
	12.12
	11
	
	84.9

	8
	This study
	Ethiopia
	65 (15)
	10.9
	9
	1 - 36
	46.7


Table 4: LNs in axillary dissection
Abass MO et al has shown 81.3% adequate axillary dissection rate in a total of 96 patients. The mean and median in this study were 15 and 14, higher than the finding in our study (24).  Anees B Chagpar et al showed 77.8 percent adequate lymph node dissection rate in a total of 4131 patients.  He also demonstrated the positive effect of academic affiliation and experience of breast surgery on the number of LNs harvested (25). But Gichere et al from Kenya didn’t demonstrate difference in the number of nodes harvested between consultant surgeons and residents. Mayo clinic on analysis of patients who have undergone ALND over four years period has found the mean and median number of LNs recovered to be 20.4 and 19 respectively with range 4 to 65. In 93% of patients ten and more lymph nodes were recovered (20). The same study has shown a higher lymph node recovery by surgical oncologists than non oncologic trained surgeons showing the importance of training specifically on oncologic principles of axillary dissection.  Compared with the experience of the Mayo clinic our study has shown a much lower LN recovery rate. Our patients are less likely to get all the benefits of axillary dissection.
In the absence of contraindication, breast conserving surgery (BCS) is the standard of care for early breast cancer (30). Women who undergo BCS have the same survival as patients with mastectomy but with low incidence of insomnia, depression, anxiety, improved body image and higher satisfaction (30 - 32). 
Out of those patients for whom staging was possible, 19 had a tumor < 5cm with clinically negative or mobile axillary lymph nodes which makes them candidates for breast conserving surgery. But due to lack of radiotherapy service, all were subjected for mastectomy. This has big impact on the postoperative quality of life.
As a quality performance indicator, Australia and Newzland have set breast conserving rate of > 70% for tumors < 2cm.  Moyer A. on his study of Psychosocial Outcomes of Breast-Conserving Surgery Versus Mastectomy, has shown that patients with breast conserving surgery have better psychological, marital-sexual, and social adjustment. (33)
Out of the 15 patients, 3 had a positive surgical margin and 11 negative surgical margin. For one patients margin status was not reported. This makes that 21.4% of patients with a known margin status have positive margin. This high percentage may be due to the inclusion of locally advanced breast cancer for mastectomy before neoadjuvant chemotherapy. Previous study done in Ethiopia (34) has shown a positive margin status of 30.1%. Another study in USA (35) on 240 patients with simple and modified radical mastectomy has shown a positive margin status of 10%. A positive margin gives patient second possibly avoidable surgery (re excision) or exposure for radiotherapy. Study has shown that a positive margin after mastectomy or wide local excision increases risk of chest wall recurrence (36, 37). This is true also for patients with ductal carcinoma in situ who undergo mastectomy (38).
Skin flap necrosis in mastectomy has incidence of 5 to 30% (39). In this study, only one of the 65 patients (1.5%) developed flap necrosis. The low incidence may be due to the small size of the sample. 
Flap necrosis increases risk of infection, delays subsequent chemo and radiotherapy. It also causes delayed hospital stay, financial expense, esthetic compromise and psychological morbidity (39). 
Surgery is one of the treatment modality for breast cancer with possible wound site infection as one complication. In this study, 11 of the 65 patients (16.9%) had postoperative wound infection. It is our practice to give prophylactic antibiotics for all breast cancer patients undergoing modified radical mastectomy. The diagnosis was made both during in patient stay and after discharge from the hospital. The result is higher than the report from Kenya and USA (40, 41). Chandrakar from India in his study of 41 patients, he found infection rate of 24.4% (42). 
Patients with postoperative surgical site infections have prolonged hospital stay, usage of antibiotics, higher treatment costs, delay in initiation of chemotherapy affecting local control and overall survival (43, 44, 45, 46).
Generally the prevalence of post mastectomy wound infection is higher in this study when compared with studies done elsewhere. The risk of infection is dependent on a number of factors (45).  Looking in to the details of individual risk factors helps to find the reason for high incidence of infection in this study. 
The hospital does not have multidisciplinary team working on breast cancer. Except the 10 patients referred from another center after neoadjuvant chemotherapy managed with mastectomy, the management for the 55 patients was based on individual physician’s single decision. This may be the reason why 11 patients with locally advanced tumors (candidates for neoadjuvant chemotherapy) have undergone mastectomy first. The current standard of breast cancer management includes MDT approach (47). Cancer patients (including breast cancer) managed on MDT approach are found to have better survival (48, 49).  
Sentinel lymph node biopsy (SLNB) is the standard of care in patients with early breast cancer (clinical T1-2, N0 breast cancer) (49, 50). Compared with axillary dissection, SLNB has many advantages and with fewer complications (49). It has comparable accuracy of diagnosis of metastasis status as axillary dissection with reduced morbidity (numbness, lymphoedema, shoulder dysfunction) (50, 51). In this study, there were 11 patients who had T1 or T2 tumor with negative axilla. These patients were potentially candidates for sentinile lymph node biopsy with possibility of avoiding axillary dissection related morbidities in some of them. But all these patients were treated by axillary dissection. Lack of MDT service and lack of surgeons’ experience may be the reason for not doing SLNB when indicated. 
Eleven of patients staged had T4 primary tumor and/or N2 axillary lymph nodes (locally advanced disease) and primarily treated with surgery. The current recommendation of locally advanced tumors is to treat first with neoadjuvant treatment followed by surgery and other treatments (52). Neoadjuvant treatment has the advantage of down staging making mastectomy easier & enabling breast conserving surgery and also seeing the response for treatment (53, 54) It also enables early treatment of micro metastatic disease (53, 55, 56
CONCLUSION AND RECOMMENDATION
The quality of breast cancer care in Yekatit 12 Hospital is poor as most of the indicators show poor performance. There is poor documentation of physical findings. Preoperative mammography or ultrasound was not done for majority of patients. Although it is routine practice to have chest x-ray and abdominal ultrasound, no information was found in 54.8% of patients about breast imaging. The surgical biopsy rate was high. Axillary lymph node dissection was adequate in only 46.7% of case (high inadequate dissection rate). Margin positivity and post mastectomy infection rate was high. The hospital doesn’t deliver sentinel lymph node biopsy, breast conserving surgery and does not have MDT for breast cancer. Patients with locally advanced breast were not provided neoadjuvant treatment). In the absence of chemotherapy service, patients with locally advanced breast cancer should be referred to centers where the service can be delivered so that patients can get the above mentioned benefits The hospital should develop guideline and give training on evaluation, work up and surgery (SLNB, ALND, Mastectomy) on breast cancer. Long term plan should include recruiting oncologist, establish, MDT and radiotherapy service. 
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