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Abstract
AIM: To study the indications for sentinel lymph node biopsy (SLNB) in clinically-detected ductal carcinoma in situ (CD-DCIS).
METHODS: A retrospective analysis of 20 patients with an initial diagnosis of pure DCIS by an image guided core needle biopsy (CNB) between June 2006 and June 2012 was conducted at King Faisal Specialist Hospital. The accuracy of performing SLNB in CD-DCIS, the rate of sentinel and non-sentinel nodal metastasis and the histologic underestimation rate of invasive cancer at initial diagnosis were analyzed. The inclusion criteria was a preoperative diagnosis of pure DCIS with no evidence of invasion. We excluded any patient with evidence of microinvasion or invasion. There were two cases of mammographically detected DCIS and 18 cases of clinically detected DCIS (CD-DCIS). All our patients were diagnosed by an image guided CNB except two patients who were diagnosed by fine needle aspiration (FNA). All patients underwent breast surgery, SLNB and axillary lymph node dissection (ALND) if the SLN was positive.
RESULTS: Twenty patients with an initial diagnosis of pure (DCIS) underwent SLNB of which two had an ALND. The average age of the patients was 49.7 range (35-70). Twelve out of twenty (60%) were premenopausal and 8 (40%) were postmenopausal. (CNB) was the diagnostic procedure for 18 patients and two were diagnosed by (FNA) the latter two cases were excluded during calculation of the underestimation rate. Two out of 20 had a positive SLNB and underwent an ALND and none of them had additional non sentinel lymph node metastasis. Both the sentinel visualisation rate and the intraoperative sentinel identification rate were (100%). The false negative rate was (0%). Only two patients had a positive SLNB (10%) and none of them had additional metastasis following an (ALND). After definitive surgery, three patients were upstaged to invasive ductal carcinoma (3/18 = 16.6%) and three other patients were upstaged to DCIS with microinvasion (3/18 = 16.6%). Therefore the histologic underestimation rate of invasive disease was (33%).

CONCLUSION: SLNB in CD-DCIS is technically feasible and highly accurate. We recommend to limit SLNB to patients undergoing a mastectomy.
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Core tip: While most of ductal carcinoma in situ cases presented with a radiologically detected abnormality, our sample is a rare group ductal carcinoma which is clinically detected and our study has a specific objective which is indications of sentinel lymph node in clinically detected ductal carcinoma in situ. There are very few studies worldwide tracking this specific group as we have no screening program in our community for breast cancer. This study will help community who have no screening program to put protocols for such specific group of patients. We hope your great journal accept our paper.
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INTRODUCTION
Ductal carcinoma in situ (DCIS) is a non-invasive disease that does not have the metastatic potential to spread to the axillary lymph nodes. But DCIS commonly coexists with micro-invasion and invasive disease[1,2]. 
The pre-operative diagnosis of pure DCIS can be achieved either by an image-guided core needle biopsy (CNB) or by a surgical biopsy. Image-guided core CNB carry a risk of sampling error and underestimation of the presence of occult invasive disease. But patients diagnosed of pure DCIS by a surgical biopsy are associated with less sampling error and underestimation because the whole lesion is examined to exclude the presence of invasive disease, therefore the diagnosis is more definitive. Between 8.8%-51.5% of pure DCIS diagnosed by CNB are upstaged to DCIS with microinvasion (DCIS-MI) or invasive disease on final pathology[3]. Thus the interest in staging the axilla in patients diagnosed with pure DCIS by a CNB.

The simplicity of performing sentinel lymph node biopsy (SLNB), the positive SLN metastasis rate (0.39%-20%) and the high underestimation rate (8.8%-51.5%) associated with CNB has encouraged surgeons to perform SLNB in patients diagnosed preoperatively with pure DCIS[4,5]. Another argument in favour of this approach is that a positive SLN is an indirect way of diagnosing occult microinvasion or invasive disease in the breast specimen, since DCIS can coexist with microinvasion or invasive disease. But although SLNB is a less invasive procedure compared to axillary lymph node dissection (ALND), it is associated with a certain degree of morbidity and may lead to over diagnosis and overtreatment[6]. Paresthesias, lymphedema and seroma have also been reported[7,8]. Therefore the role of SLNB in DCIS is controversial and the indications for its use are not clear. In this study we aim to evaluate the indications for the use of SLNB in clinically-detected DCIS (CD-DCIS) with a pre-operative image guided CNB diagnosis of pure DCIS by measuring the following parameters: (1) The accuracy of performing SLNB in CD-DCIS; (2) Sentinel and non-sentinel nodal positivity rate; (3) The underestimation Rate.
MATERIALS AND METHODS

We describe a single surgeon’s experience with SLNB in 20 cases of CD-DCIS treated between June 2006 and June 2012 at King Faisal Specialist Hospital and Research Centre (KFSH and RC).

All information were collected prospectively and analyzed retrospectively.

The inclusion criteria was a preoperative diagnosis of pure DCIS with no evidence of invasion. We excluded any patient with evidence of microinvasion or invasion.

There were two cases of mammographically detected DCIS and 18 cases of clinically detected DCIS (CD-DCIS).

All our patients were diagnosed by an image guided CNB except two patients who were diagnosed by fine needle aspiration (FNA).

All patients underwent breast surgery, SLNB and ALND if the SLN was positive.

The following clinical and pathological data were collected from the medical records; age at diagnosis, menopausal status, initial diagnostic method, type of surgery, whether they presented mammographically or clinically, type of clinical presentation, the presence of multicentricity and multifocality, tumour size, nuclear grade, hormone receptor status, type of histology, initial and final pathological status. Patient, clinical, treatment and pathological characteristics are outlined in (Table 1).

Preoperative lymphatic mapping
Lymphatic mapping was performed by a peri-areolar intradermal injection of 4 deposits of 0.1 mL each with 10 MBq Technetium-labeled Tc-99m nano-colloid in each quadrant of the areola. This was performed in the nuclear medicine suite 1-4 h before surgery. Static lymphoscintigraphy was performed to visualise and localize the sentinel node.
Surgery SLNB
A hand-held gamma-detection probe was used during surgery to identify the sentinel node/s. The highest radioactive node count relative to the background was regarded as the sentinel node. The SLN identification procedure at KFSH involves the sole use of technetium injection and no blue dye is used during surgery.

Pathological assessment
The entire lymph node/s was submitted for intraoperative pathological examination. The node/s was sliced into 2 mm thick sections along its longitudinal axis while nodes less than 5 mm were processed uncut. Three levels were made at the time of frozen section and stained by hematoxylin and eosin stain. The additional 3 H and E stained levels at 200 (m intervals are made on formalin fixed, paraffin-embedded left-over frozen section tissue. Immunohistochemical stain for cytokeratin (AE1/AE3) was performed on equivocal cases. Pathological assessment for presence of metastasis was categorized as Macrometastasis (size > 2.0 mm), micrometastasis (> 0.2 mm but no larger than 2.0 mm), isolated tumor cells (< 0.2 mm).
RESULTS

The average age of the 20 patients with an initial diagnosis of pure DCIS was 49.7 (range 35-70). All our patients were females, 12 (60%) were premenopausal and 8 (40%) were postmenopausal. Of the 20 patients studied, 18 (90%) were clinically detected and two (10%) were mammographically detected. Among the CD-DCIS, 15 (83.3%) presented with a palpable mass, and one with nipple discharge and two with Paget’s disease. Eighteen (90%) patients had their initial diagnosis by CNB and two patients by FNA (10%).

The final histopathology was pure DCIS in 14 (70%) cases, DCIS with microinvasion in 3 (15%) cases and DCIS with invasive disease in 3 (15%) cases. High nuclear grade and central necrosis was present in 11 (55%) cases and intermediate nuclear grade without central necrosis was present in 9 (45%) cases. Eleven (55%) patients had high nuclear grade and nine (45%) patients had intermediate grade. Five (25%) patients had multicentricity or multifocality and 17 (85%) patients had tumors larger than 3 cm.

Of the twenty patients studied, 15 (75%) had either a simple mastectomy or skin sparing mastectomy and five (25%) had a lumpectomy. Postoperative radiotherapy was offered to patients who underwent a lumpectomy. Hormonal therapy was given only to patients with DCIS with microinvasion or invasive carcinoma if they were hormone receptor positive. The mastectomy rate was high because they either had Paget's disease, multifocality, multicentricity, or extensive disease. All had a SLNB and only two had an ALND.

Accuracy
The accuracy is outlined in (Table 2).

The accuracy of performing SLNB in DCIS was as follows; the mean number of SLN’s removed was two (range 1-3), the SLN visualization rate (100%), the intra-operative SLN identification rate (100%) and the false negative rate (0%). All eighteen cases of negative sentinels were also negative on final pathology.

Sentinel and non-sentinel nodal positivity rate
The nodal positivity rate are outlined in (Table 3).

There were two positive SLN’s and 18 negative SLN’s. One positive SLN was detected in a pure DCIS case (1/14) and the other positive node was in a patient with invasive disease (1/3). Two ALND’s were done for the two positive SLN’s, and in both cases the SLN was the only positive node. Therefore, the SLN positivity rate was (10%) and the non-SLN positivity rate was (0%).

The underestimation rate 
The underestimation rate of microinvasion and occult invasive foci is outlined in (Table 4). Eighteen patients had their initial diagnosis achieved by CNB and two by FNA. After definitive surgery, three patients were upstaged to invasive ductal carcinoma (3/18 = 16.6%) and three other patients were upstaged to DCIS with microinvasion (3/18 = 16.6%). The two cases diagnosed by FNA were excluded from calculating the underestimation rate. Therefore image guided CNB was associated with a 33% (6/18) underestimation rate in 18 cases with an initial diagnosis of pure DCIS.

DISCUSSION

DCIS in Saudi Arabia differs from that in western societies in several aspects. Our patient population of DCIS present clinically, whereas, DCIS in the West present with mammographically detected disease as a result of the widespread implementation of screening programs. Paget’s disease, bloody nipple discharge, extensive and palpable disease formed a large portion of our study population.
Saudi Arabia does not have a population based screening program, therefore, the incidence is low (2.6%)[9] compared to the high incidence of DCIS in Western societies (20%-30%)[10-12]. In Western societies during the pre-screening era, the incidence of DCIS did not exceed 5%, and patients would present with clinically detectable DCIS (CD-DCIS) similar to the current situation in Saudi Arabia[11].
The incidence and clinical significance of nodal metastasis in DCIS has been evaluated in both the pre and the post-screening era.

In the pre-screening era ALND was obsolete in DCIS because of the low incidence of axillary metastasis (1%-2%) and the high morbidity associated with ALND[12,13]. This low rate of axillary lymph node involvement in pure DCIS was attributed to missed invasion in the final pathology of the breast specimen[2,12]. Currently the reported high incidence (0.39%-20%) of SLN metastasis in pure DCIS is different from that reported historically (1%-2%)[4,5,12]. The extent of the disease and the methods used for the diagnosis of DCIS are different between the two periods.

In the pre-screening era a surgical biopsy was used to achieve a diagnosis which is a more definitive method of diagnosing pure DCIS because the whole specimen is examined to exclude the presence of invasive disease.

However a CNB is currently used for the diagnosis of DCIS and is associated with sampling error and histologic underestimation of the presence of invasive disease that varies between 8.8%-51%[3].
There are two problems associated with the diagnosis of pure DCIS; first a definitive preoperative diagnosis of pure DCIS cannot be achieved with an image guided CNB. The second problem is that even a postoperative diagnosis of pure DCIS is difficult, especially when the lesion is large and extensive[4]. The presence of occult microinvasion and invasive disease cannot be ruled out without complete tissue processing. Hence the method of tissue diagnosis plays a central role in the decision of whether to perform or not a SLNB in DCIS.

Therefore the reported high underestimation rate of (8.8%-51.5%) associated with image guided CNB diagnosis of pure DCIS is the main factor that explains the large difference between the 1%-2% historically reported incidence of lymph node metastasis during the pre-screening era and the 0.39%-20% currently reported incidence of SLN metastasis. To our knowledge there is no published data on the use of SLNB in CD-DCIS. Our patient population is unique, characterized by having large palpable DCIS with extensive disease.
Despite the presence of extensive DCIS, our study has shown that the use of SLNB in CD-DCIS is highly accurate and technically feasible. The false negative rate was 0% and both the SLN intraoperative identification rate and SLN visualization rate were 100%.

The SLN identification procedure at KFSH and RC involves the sole use of technetium injection. We have achieved high identification rates with the use of the gamma probe technique and we believe as others “European Institute of Oncology in Milan” that the combination approach (blue dye and technetium) is not worthwhile[14]. The success of this approach is obvious with the rates outlined in (Table 2).

In our study the incidence of SLN metastasis was 10% and the incidence of non-SLN metastasis was 0%. None of our patients (two cases) with a positive SLN had additional disease in the axillary nodes following a completion axillary dissection. Therefore the risk of additional metastasis after a positive SLNB in pure DCIS was 0% in our experience. Also none of our patients with DCIS developed an axillary recurrence. We had one case of pure DCIS with a positive SLNB. The only explanation would be a missed undetected occult invasive foci in the breast specimen. 

This reflects that even the most meticulous complete tissue processing with serial sectioning can miss the invasive component responsible for the sentinel node metastasis[15,16]. This is a very rare event that does not justify performing routinely SLNB in pure DCIS. We had one additional case of DCIS with a positive SLN who had an occult invasive focus.

The low positive rate of SLN metastasis in this study (10%) is in line with that reported in the literature and is consistent with other published experiences[17]. Suggesting the safety of delaying the performance of a SLNB until a definitive diagnosis of invasive disease is achieved.

The single largest institutional study of 854 patients with DCIS treated with SLNB at the European Institute of Oncology had an incidence of SLN metastasis of only 1.4% and when micrometastasis were excluded the incidence was only 0.6%[14].
The meta-analysis study conducted by (Ansari) has shown that the incidence of SLN metastasis was 7.4% in patients with a pre-operative CNB diagnosis of DCIS, compared to 3.7% in patients with a definitive postoperative diagnosis of DCIS[17].
The reported rate of underestimation of invasive disease following a CNB diagnosis of pure DCIS varies among different institutions 8.8%-51.5%[3]. This wide range reflects the different methods used for core biopsy, pathological assessment and different patient population. Image guided CNB in our institution was associated with a high rate of underestimation (33% 6/18 cases). After definitive surgery, three patients were upstaged to invasive ductal carcinoma (3/18=16.6%) and three other patients were upstaged to DCIS with microinvasion (3/18=16.6%). 

Therefore the total histologic underestimation rate of invasive disease was (33%). This is similar to other published studies (8.8%-51.5%)[3]. But this high rate should not be used as an argument favoring the routine use of SLNB because it will expose about 67% of our patients to an unnecessary SLNB. Clinically detected DCIS and widespread DCIS are expected to be associated with a higher risk of occult microinvasion and invasive disease than localised screen detected DCIS[5,12]. 
The risk of MI and occult IDC correlate with the extent and size of DCIS, nuclear grade and histologic type and our results support this as the majority of our patients had large volume disease and we’re associated with a 33% probability of containing either microinvasion or occult invasive disease. Therefore the high underestimation rate encountered in this study may be explained by the larger tumor size and extent of disease.
Advocates for the routine use of SLNB in pure DCIS diagnosed by image guided CNB base their rational on four main facts. First the reported high incidence of SLN metastasis (0.39%-20%) in DCIS[4,5]. Second the reported high rate of underestimation (8.8%-51.5%) associated with core needle biopsies[3]. Third a SLN metastasis is an indirect method of diagnosing occult invasive disease that may be missed on routine postoperative examination of the final specimen[17]. Fourth an immediate SLNB will spare patients a second surgery if they are found to have invasive disease on final pathology[17,18]. Opponents for the routine use SLNB in DCIS summarise their rational for the following five reasons. SLNB should not be performed for patients with pure DCIS because of its non-invasive biological behavior[1]. A SLNB will be unnecessary in the majority of patients with a pre-operative image-guided CNB diagnosis of DCIS because the final postoperative histology will only contain pure DCIS and will not contain any invasive disease[2,19]. In addition although a less morbid surgical procedure compared to ALND, SLNB is also associated with complications[7,8]. Also SLNB can lead to excessive and unnecessary treatment by providing misleading information about the axillary status. 

The disease detected in the SLN may not be clinically significant and may lead to unnecessary axillary dissection and adjuvant chemotherapy[6]. Finally a redo SLNB may be inaccurate and less successful in case the patient later on develops invasive disease[17]. The following is our suggested algorithm for SLNB in DCIS (Figure 1).

The aim is to minimize the morbidity as much as possible and to limit SLNB to only those who will benefit from the procedure. We believe that the method of diagnosis (CNB and surgical biopsy), the risk of invasion and the type of surgery (lumpectomy and mastectomy) are the three major determinants for the need for SLNB in DCIS. 

Despite the high underestimation rate (33%); the low positive SLN rate (10%) and the morbidity associated with SLNB has encouraged us to limit the procedure to those who will undergo a mastectomy or immediate reconstruction or a wide local excision involving the upper outer quadrant. This is because of the difficulty of performing a SLN procedure after these surgical procedures as they may disrupt the lymphatic pathways toward the axilla. All patients presenting with DCIS and microinvasion or occult invasive disease should have a SLNB because of the risk of SLN metastasis. Patients with a diagnosis of pure DCIS following an excisional biopsy do not need a SLNB because the diagnosis of pure DCIS is definitive.

This approach of limiting SLNB to these patients is consistent with our understanding of the natural history of pure DCIS, i.e., its inability to metastasize to the lymph nodes. Patients with a diagnosis of pure DCIS following a CNB are associated with a high rate of underestimation (8.8%-51.5%), which is the case in our patient population (33%), and may require a SLNB because the diagnosis of pure DCIS is not definitive. They can either have an immediate SLNB at the same setting of their conservative surgery, or they can have a delayed SLNB after a definitive diagnosis of invasive disease is made following a diagnostic and therapeutic lumpectomy. Both options are valid, but we recommend the delayed SLNB approach as this will limit axillary staging to only those who have an invasive component and will spare patients with pure DCIS an unnecessary SLNB. The main disadvantage of an immediate SLNB is subjecting unnecessarily the majority of our patients with pure DCIS to SLNB. 

This corresponds to 67% of our DCIS population. The main advantage is an immediate SLNB in patients with DCIS-MI and DCIS with occult invasive foci, hence avoiding a revisit to the operating theatre. This corresponds to (33%) in our patient population of DCIS.
Delayed SLNB has the advantage of avoiding an unnecessary SLNB in pure DCIS (67% in our population), thus limiting SLNB to DCIS with microinvasion or occult invasive disease. It also will not interfere with a future SLNB if needed in case of invasive recurrences. The only and main disadvantage is a second visit to the operating room in case of upstage to occult invasive disease.

Theoretically, there is concern that a wide local excision in the upper outer quadrant will disrupt the lymphatic drainage into the sentinel lymph node and therefore will affect negatively the accuracy of performing a SLNB after such a surgical procedure[19,20]. Unfortunately, the literature in this area is limited and controversial[20]. Therefore, we would recommend performing an immediate SLNB for patients having a wide local excision in the upper outer quadrant, in order to minimize the risk of an unsuccessful delayed SLNB. For patients undergoing a limited small lumpectomy in the upper outer quadrant that will not interfere with the lymphatic drainage of the SLN; a delayed SLNB is appropriate.

In conclusion, SLNB in CD-DCIS is technically feasible and highly accurate. Although the majority of our patients presented with extensive DCIS and were associated with a high rate of underestimation of invasive cancer (33%), the overall rate of SLN positivity was only (10%). Therefore we recommend to limit SLNB to patients with pure DCIS undergoing a mastectomy or a wide local excision in the upper outer quadrant.
COMMENTS
Background

Ductal carcinoma in situ (DCIS) is a non-invasive disease that does not have the metastatic potential to spread to the axillary lymph nodes. DCIS commonly coexists with micro-invasion and invasive disease. The main diagnostic tool for DCIS is core needle biopsy (CNB) which associate with high underestimation rate, which indicates coexistence of invasive disease. The simplicity of the sentinel lymph node biopsy (SLNB) with aforementioned reasons encourage surgeons to do SLNB. SLNB is a surgical procedure not devoid of complications. Hence the use of SLNB in DCIS is controversial. The authors aimed in their study to evaluate the indications of SLNB in clinically detected (CD) DCIS by measuring accuracy, nodal positivity and underestimation rate.

Research frontiers

The use of SLNB in CD-DCIS which is diagnosed by CNB prior to excision in this study showed is indicated in patients who is undergoing mastectomy or wide local excision in the upper outer quadrant. 

Innovations and breakthroughs

The result in this study regarding accuracy, nodal positivity and underestimation rate are similar to other reported study. The authors are having high identification rate for SLN with use of technetium without dye like some other center in the world and the authors believe the combined technique (radioisotope and dye) is not worthwhile.

Applications 

The use of SLNB in CD-DCIS is feasible but should not be indicated for all patients with such diagnosis. The criteria are patients who are undergoing mastectomy, a wide local excision in upper outer quadrant.

Terminology

DCIS is a noninvasive form of ductal carcinoma, limited to the confines of the basement membrane of the duct (also referred to as intraductal carcinoma).

CD-DCIS is the DCIS which is palpable or has a specific signs which can be detected clinically. 

SLN is the first node on the lymphatic drainage pathway from a primary.

SLNB is a technique uses a detector material (dye, radioisotope material) to identify the SLN.

Peer-review

This is an interesting small clinical study on the use of SLNB for carcinoma in situ of the breast. The study is of particular interest for settings where screening programs are not in place and DCIS is diagnosed clinically.
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Table 1 Patient’s characteristics 
	Character
	Number
	Percentage

	Age
	
	

	Mean
	49.7
	

	Range
	35-70
	

	Menopausal status
	
	

	Pre
	12
	60%

	Post
	8
	40%

	Clinical presentation
	
	

	Mammographically detected
	2
	10%

	Clinically detected
	
	

	
	18
	90 %

	Clinically detected
	
	

	Palpable mass
	15
	83.3%

	Nipple discharge
	1
	5.5%

	Paget’s
	2
	11.1%

	Multicentricity/mulifocality
	5
	25%

	Initial diagnostic tool
	
	

	FNA
	2
	10%

	CNB
	18
	90%

	Type of surgery
	
	

	Lumpectomy
	5
	25%

	Simple mastectomy
	10

	50%

	Skin sparing M
	5
	25%

	Tumor size
	
	

	< 3 cm
	3
	15%

	> 3 cm < 6 cm
	12
	60%

	> 6 cm
	5
	25%

	Nuclear grade:
	
	

	Low
	0
	

	Intermediate
	9
	45%

	High
	11
	55%

	Histology:
	
	

	With central necrosis
	11
	55%

	Without central necrosis
	9
	45%

	Final histology:
	
	

	Pure DCIS
	14
	70%

	1DCIS+MIC
	3
	15%

	2DCIS+IDC
	3
	15%

	Hormonal receptors
	
	

	ER+ PR+
	6
	30%

	ER- PR-
	10
	50%

	Unknown
	4
	1 %

	Her2/neu
	
	

	Her2/neu+
	9
	45%

	Her2/neu-
	4
	1%

	Unknown
	7
	35%

	Adjuvant radiotherapy
	
	

	Yes
	5
	25%

	No
	15
	75%


1Ductal carcinoma in situ with microinvasive; 2Ductal carcinoma in situ with invasive ductal carcinoma. FNA: Fine needle aspiration; CNB: Core needle biopsy; DCIS: Ductal carcinoma in situ; IDC: Invasive ductal carcinoma. 
Table 2 Accuracy of sentinel lymph node
	Accuracy
	Number
	Percentage

	Total number
	20
	

	SLN removed:
Range

	1-3
	

	Mean
	2
	

	SLN positive
	2/20
	10%

	Non-SLN positive
	0/2
	0%

	SLN visualization rate
	20
	100%

	SLN identification rate
	20
	100%

	False negative rate
	0 out of 18
	0%


Table 3 Pathology of sentinel lymph node and non-sentinel lymph node
	Final diagnosis
	Number   
	  Percentage 
	SLN positive 
	Non- SLN positive

	
	
	
	Number
	Percentage
	Number
	Percentage

	Pure DCIS
	14
	70%
	1/14
	7.1%
	None
	0%

	DCIS/MIC
	3
	15%
	0/3
	0%
	
	

	DCIS/IDC
	3
	15%
	1/3
	33.3%
	None
	0%

	Total
	20
	
	2/20
	10%
	0/2
	0%


DCIS: Ductal carcinoma in situ; MIC: Microinvasive carcinoma; IDC: Invasive ductal carcinoma. 
Table 4 Comparison between initial and final pathology “underestimation rate”
	Initial diagnosis
	Final diagnosis
	Under estimation rate 

	Pure
DCIS
	Pure DCIS                        14           (70%)
	Number
	Percentage

	
	DCIS/MIC                        3             (15 %)
	6/20
	30%

	
	DCIS/IDC                         3(15%)
	
	


DCIS: Ductal carcinoma in situ; MIC: Microinvasive carcinoma; IDC: Invasive ductal carcinoma. 
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Figure 1 Ductal carcinoma in situ algorithm at King Faisal Specialist Hospital and Research Centre. MD-DCIS: Mammographic detected ductal carcinoma in situ; CD-DCIS: Clinically detected ductal carcinoma in situ; SLNB: Sentinel lymph node biopsy. 
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