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Abstract
AIM: To investigate cancer cell absence or presence in wide excision after biopsy of squamous cell carcinoma (SCC) and basal cell carcinoma (BCC) patients.

METHODS: 200 patients (100 BCC and 100 SCC) from the same dermatology clinic, who had positive margin upon biopsy, were selected from a computer generated randomized report. All selected patients had wide excision following biopsy. To determine the correlation of gender, age distribution and cancer absence, BCC and SCC cases were separated based on excision-cancer absent or present after wide excision. Chi-square tests, fisher's exact tests were used to analyze the ratio of male to female between excision-cancer absent and excision-cancer present patients, while Mann-Whitney U test were used to compare the age distribution in the two groups. Statistical analyses were performed using SPSS version 16.0 for Windows.

[bookmark: OLE_LINK41][bookmark: OLE_LINK42]RESULTS: Our retrospective chart review of the patients showed that cancer cells were absent in 49% of BCC patients (n = 100) and 64% of SCC patients (n = 100) who had previously had positive margins upon biopsy. Gender analysis showed the ratio of male to female (M/F) in the BCC arm was significantly higher compared with the SCC arm in those with excision-cancer absent (2.06 vs 0.66; P = 0.004; 2 test). But M/F of excision-cancer absent and excision-cancer present in neither BCC nor SCC patients was statistically significant. Age adjustment showed no significant difference between excision-cancer absent and excision-cancer present in BCC and SCC patients. Nevertheless, in excision-cancer absent cases, the age distribution showed that the BCC patients were younger than SCC patients (average age 67 vs 74; P < 0.001; Mann-Whitney U test). In addition, our data also indicated that in the patient group of 71-80 years old, there were more SCC patients who showed excision-cancer absence (67.6% vs 39.4%; P = 0.02; 2  test).
CONCLUSION: Our study indicates that approximately 50% or more of BCC and SCC patients with positive margins found on biopsies did not have cancer cells present at the time of wide excisions. 

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.
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Core tip: Wide excisions are performed for skin cancers when malignant cells extend to the margins of biopsy.  It is expected that cancer cells will appear in the excised tissue at the time of wide excision. However, an analysis of wide excision tissue samples from 200 patients revealed that approximately 50% or more basal and squamous cell carcinoma patients with cancer cells that extended to the margins in biopsy did not have cancer cells present on wide excision. This finding suggests that the wound caused by the biopsy itself may trigger a body response to eliminate cancer cells.



INTRODUCTION
The incidence and mortality rates of skin cancer are increasing in the United States and many other countries[1]. Of these skin cancers basal cell carcinoma (BCC) is the most common type followed closely by squamous cell carcinoma (SCC)[2]. The incidence of BCC is 200/100000  in men and 100/100000  in women[3]. BCC incidence increases with age; the median age for diagnosis is 68 years old[4]. SCC incidence is 100/100000  in men and 50/100000  in women[3]. Clinically if skin cancer is suspected, a biopsy is taken. The biopsy shows a small sample of the lesion, which can be looked at microscopically by a pathologist. The pathology report will describe the type of cancer and if the cancer extends to the border (positive margin) or is completely excised (negative margin) in the tissue sample[5] (Figure 1). If the lesion is completely removed, no further surgery is needed. For lesions with a positive margin, a wide excision surgery is done to remove the remaining cancer. This wide excision is a common and essential way to treat skin cancer, and incomplete excision may lead to cancer reoccurance[6-8]. Theoretically, all the tissue samples from wide excision should contain cancer cells. However, pathological analyses of tissue samples from wide excision in our clinic often only show evidence of scar with no cancer cells remaining. All lesions had photos to ensure the correct lesion was excised. This observation has not been reported. In this study, we systematically analyzed the cancer cells absence or presence in wide excision after biopsy by subtype as well as sex and age from 100 SCC and 100 BCC patients. Our results will provide guidance for future determination of potential mechanism that leads to the disappearance of cancer cells in surrounding tissues of biopsies.

[bookmark: OLE_LINK120][bookmark: OLE_LINK173]MATERIALS AND METHODS
Patients’ data extraction
Chart review of 200 patients (100 BCC and 100 SCC) was obtained from a single dermatology office. The patients were selected from a computer generated randomized report of those who had SCC and a separate list for those who had BCC. Only patients who had a positive margin at the time of biopsy were included. Patients were excluded if pathology was unavailable for either biopsy or wide excision. In cases where patients with more than one biopsy or wide excision, the first lesion from the list was chosen, this was the case unless there was no corresponding wide excision; or location of biopsy and wide excision did not match. There was no exclusion of patients who had SCC and BCC.

Statistical analysis
In this chart review, chi-square tests were used to compare the difference of gender distribution and excision-cancer absent percentage in assigned groups. When the sample size was less than 40, fisher’s exact tests were used instead. All the difference of age distribution was evaluated by Mann-Whitney U test. P < 0.05 was considered as statistically significant. These statistical analyses were performed using SPSS version 16.0 for Windows.

RESULTS 
Clinical characteristics
First, the characteristics of the selected patients were analyzed (Table1). Among the 200 cases that were reviewed, including 100 BCC and 100 SCC patients, SCC was more common than BCC among female patients (57% vs 38%; P = 0.007; 2  test) while BCC was more common than SCC among male patients (62% vs 43%; P = 0.007; 2 test). Despite a similar age range, the average age of SCC patients were 8 years older than BCC patients (77 years vs 69 years old; P = 0.003; Mann-Whitney U test). All skin cancer patients showed a positive margins upon biopsy. However, cancer cells were found to be absent in excised tissue of 49% of the BCC patients and 64% of the SCC patients. In addition, excision-cancer absent percentage in SCC patients was significantly greater than that in BCC patients (64% vs 49%; P = 0.032; Chi-square test). Analyses of the excision-cancer absent in the different subtypes of BCC and SCC indicated that there was no statistic significant difference in percentage among the analyzed subtypes of BCC or SCC (Table 2).

Gender distribution of excision-cancer absence with positive margins
To evaluate if cancer cells absence or presence after wide excision was  associated with gender, BCC and SCC patients were grouped based on excision-cancer absence/presence and then the ratio of male to female was calculated respectively (Table 3). Despite the fact that a higher ratio of male to female was found in excision-cancer absent BCC patients than that in excision-cancer present BCC patients, the difference was not statistically significant (2.06 vs 1.32; P = 0.28; 2 test). A close ratio of male to female SCC patients was observed in excision-cancer absent and present groups (0.66 vs 0.95; P = 0.382; 2 test). However, in excision-cancer absent cases, the ratio of male to female in BCC was significantly higher compared with SCC (2.06 vs 0.66; P = 0.004; 2 test). 

Age distribution of excision-cancer absence with positive margins
To evaluate if the malignancy presence after excision was associated with age, BCC and SCC patients were grouped based on cancer presence/absence, and then the median and average ages for the patients in each group were calculated (Table 4). Our data indicated that while there was no statistically significant difference in ages for excision malignancy present and absent patients in both BCC (P = 0.191) and SCC (P = 0.534), the patients’ ages of excision-cancer absent cases for SCC were 8 years older than that for BCC (74 years vs 67 years old; P < 0.001; Mann-Whitney U test), which is similar to the difference between average age of SCC and BCC patients (Table 2). Further evaluation of the percentage of excision-cancer absence in BCC and SCC based on age distributions (< 60, 61-70, 71-80 and > 80 years old) revealed that while the percentage of excision-cancer absence cases among the elderly SCC patients was increased, the percentage among the elderly BCC patients was decreased (Figure 2). Our data indicated that in the patient group of 71-80 years old, SCC showed significantly higher percentage of compared with BCC (67.6% vs 39.4%; P = 0.02; 2  test). 

DISCUSSION
While currently there are limited reports linking local immune response and cutaneous carcinoma regression after biopsy, it is noteworthy that the local immune cells might contribute to eliminating residual skin cancer cells.  For instance, dendritic cells (DCs), the typical antigen-presenting immune cells which consist dermal DCs, Langerhans cells and plasmacytoid DCs, are abundant in both epidermal and dermal tissues and play central role in initiating immune response[9-11]. 
Despite DCs being present in human carcinomas, the potential to initiate an immune response is largely diminished by tumor environment[12, 13]. Tumors suppress the function of DCs significantly by exploiting different cytokines, including IL-6, macrophage colony-stimulating factor, IL-10 and IL-13[14-16]. It was reported that the number of Langerhans cells decreased in SCC, though the mechanism is not fully understood[17-19]. In addition, SCC-associated DCs have much lower potential to stimulate proliferation of T-cells ad compared with DCs derived from normal tissue[20]. In view of this tumor mediated suppression of DCs, stimulating their function becomes a promising way to fight against skin cancer, as a limited number of DCs are sufficient to induce an immune response[21, 22]. 
During the original biopsy of the SCC or BCC, a substantial part of the cancer tissue, as well as adjacent tumor-associated DCs and macrophages, were removed. This “tissue injury” would cause inflammation, accompanied with both innate and adaptive immune responses in the wound healing process[23-25]. Neutrophils, followed by monocytes, infiltrate the wound where monocytes would differentiate into DCs or macrophages. On the one hand, the immune cells which were either suppressed by the tumor or benefit the tumor growth were removed so that local immune suppression is relieved. Fresh healthy immune cells would then enter the wound area to “clean” the environment. Macrophages are the most abundant cells before fibroblast proliferation, which induced cancer cell apoptosis by producing nitric oxide or inducing nitric oxide production in tumor cells[26-30]. It is possible that the residual cancer cells were killed by these immune responses during the initial wound healing, leading to excision-cancer absence.  Further research is needed to understand the underlying mechanism.  
In a conclusion, wide excisions from nearly 50% or more BCC and SCC patients with positive margins at biopsy appeared to be absent of cancer cells. The excision-cancer absence is more frequently observed in SCC than BCC patients. No significant correlation between gender and cancer absence is found. However, while the percentage of excision-cancer absence was increased in elder SCC patients, it was decreased in elder BCC patients. These findings might provide evidence for a study on the specific mechanism of cancer cell absence resulting from a biopsy induced immune response. 
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COMMENTS
Background
When examining patients for suspected cancer, biopsies are performed to confirm that the lesion is in fact cancer, which type of cancer, as well as to determine if the cancer is confined to the biopsy or extends to the margins (positive margins). For biopsies which show positive margins, wide excision will be performed. It is expected that cancer cells will appear in the excised tissues of wide excisions. However, clinically this is not always the case.

Research frontiers
As the classic treatment for skin cancer, the wide excision is necessary after the positive margin is confirmed in biopsy. Biopsy is indispensable to define the risk factors of skin cancer. The research hotspot in this field is how to determine the excision margins of different types of skin cancer based on result of biopsy.

Innovations and breakthroughs
This retrospective chart review provided evidences that 49% basal cell carcinoma (BCC) and 64% squamous cell carcinoma (SCC) patients did not have cancer cells left in the original location where the positive margin was reported in biopsy. Although the correlation between excision-cancer absence and gender or age distribution was excluded in both SCC and BCC patients, the analysis revealed that in excision-cancer absent cases, there were more male patients in BCC than that in SCC while SCC patients were older than BCC patients. 

Applications
The data provided in this study suggests a potential role of immune response caused by biopsy in removing residual cancer cells. The high percentage of excision-cancer absence might cushion the SCC and BCC patients against the fear of biopsy and promote compliance of them with biopsy demanded by dermatologists. 

Terminology
Excision-cancer present SCC or BCC patient means that cancer cells were found in the widely excised tissue which contained positive margin which had been reported previously in biopsy. Excision-cancer absent SCC or BCC means no cancer cells were found in wide excision containing previously defined positive margin. 

Peer review
The work is well written and focuses on an interesting aspect of skin cancer surgery. 
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Figure 1 Appearances of negative and positive margins in biopsies.

Figure 2 Age distribution and percentage of excision-cancer absence in basal cell carcinoma and squamous cell carcinoma. Basal cell carcinoma (BCC) and squamous cell carcinoma (SCC) cases were divided into four groups based on age, including cases younger than 60, 61-70, 71-80 and older than 80 years old. The percentage of excision-cancer absence in each group is shown as squares (SCC) and circles (BCC). 1P = 0.02, percentage of excision-cancer absence in BCC vs SCC in 71-80 years old group. 



Table 1 Patients characteristics
	
	BCC
	SCC
	Total Patients

	No. Of cases
	100
	100
	200

	Sex
	Male
	62
	43
	105

	
	Female
	38
	57
	95

	
	Male/Female
	1.63
	0.75
	1.111

	Median age (Range)
	69 (42-92)
	77 (45-95)
	73 (42-95)2

	Biopsy margins positive
	100
	100
	200

	Excision-cancer absent
	49
	64
	1133


P value (BCC vs SCC): 1P = 0.007; 2P = 0.003; 3P = 0.032. BCC: Basal cell carcinoma; SCC: Squamous cell carcinoma.




Table 2 Skin cancer subtype distribution n (%)
	Subtype
	No. of patients
	Excision-cancer absent 

	BCC
	Nodular
	53
	26 (49.1)

	
	Infiltrative
	11
	6 (54.5)

	
	Nodular and superficial
	25
	15 (60)

	
	Nodular and infiltrative
	10
	2 (20)

	
	Infiltrative and superficial
	1
	0 (0)

	SCC
	In situ
	45
	26 (57.8)

	
	Keratoacanthoma type
	12
	9 (75)

	
	Moderately-differentiated
	4
	3 (75)

	
	Well-differentiated
	16
	12 (75)

	
	Invasive
	12
	6 (50)

	
	Other types1
	11
	6 (54.5)


1Include following complex subtypes, intraepidermal epithelioma pattern, in situ-intraepidermal epithelioma pattern, in situ and invasive, in situ- well differentiated, moderately to poor differentiated, in situ acantholytic and focally invasive, in situ and focally superficial invasive, keratinizing well differentiated, and unknown types. BCC: Basal cell carcinoma; SCC: Squamous cell carcinoma.



Table 3 Gender distribution between excision-cancer absent and excision-cancer present cases of basal cell carcinoma and squamous cell carcinoma n (%)
	
	Male 
	Female
	Total
	M/F
	P Value

	BCC
	Excision-cancer absent
	33 (67.3)
	16 (32.7)
	49
	2.06
	0.2801

	
	Excision-cancer present
	29 (56.9)
	22 (43.1)
	51
	1.32
	

	SCC
	Excision-cancer absent
	25 (39.7)
	38 (60.3)
	63
	0.66
	0.3821

	
	Excision-cancer present
	18 (48.6)
	19 (51.4)
	37
	0.95
	

	

	Excision-cancer absent cases
	BCC
	33 (67.3)
	16 (32.7)
	49
	2.06
	0.0042

	
	SCC
	25 (39.7)
	38 (60.3)
	63
	0.66
	


P value: 1In BCC or SCC cases, the percentage of male (female) patients in excision-cancer absent vs present groups; 2In excision-cancer absent cases, the percentage of male (female) patients in BCC vs SCC. BCC: Basal cell carcinoma; SCC: Squamous cell carcinoma.



Table 4 Age distribution between excision-cancer absent and excision-cancer present cases of basal cell carcinoma and squamous cell carcinoma
	
	Median age (Range), yr
	Average age, yr 
	P value

	BCC
	Excision-cancer absent
	66 (45-92)
	67
	0.1911

	
	Excision-cancer present
	72 (42-90)
	70
	

	SCC
	Excision-cancer absent
	76 (48-95)
	74
	0.5341

	
	Excision-cancer present
	78 (45-91)
	75
	

	

	Excision-cancer absent 
	BCC
	66 (45-92)
	67
	<0.0012

	
	SCC
	76 (48-95)
	74
	


[bookmark: _GoBack]P value: 1In BCC or SCC cases, age distribution of excision-cancer absent vs present cases; 2In excision-cancer absent cases, age distribution of BCC vs SCC. BCC: Basal cell carcinoma; SCC: Squamous cell carcinoma.
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