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Peritumoral lacunas of basal cell carcinoma (BCC) were for a long time misinterpreted as 
fixation artifacts. However, recent studies showed that they might be considered as a 
dynamic process related 10 degenerescence for the palisade cells. We studied three 
antigens of the epidermal basement membrane zone-type IV collagen, lar,iinin, and 
bullous pemphigoid antigen-by indirect immunofluorescence in six cases of basal cell 

carcinoma. We could observe that type IV collagen as well as laminin were expressed as a 
linear continuous staining pattern surrounding each of the BCC buds. When there w<1s a 
peritumoral lacuna, only the stroma side of the lacuna was stained. Bullous pemphigoid 
antigen showed either a linear continuous or discontinuous staining pattern along the 

basement membrane zone of the carcinomatous buds. At the site of a peritumoral lacuna 
bullous pemphigoid antigen abruptly disapperared. The loss of bullous pemphigoid antigen 
might be related to the lacuna formation. Key words: Pemplrigoid antigen: Basal cell 

carcinorna. (Received July 21, 1983.) 
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Peritumoral lacunas are frequently observed around buds of basal cell carcinomas (BCC) 

and appear as a clear halo on hematoxylin-eosin sections. Since the first report of 

Krompecher in 1903, they were considered astechnical artifact related to the fixation 

methods. This idea persists in some of the most important textbooks of dermatopathology 

(1, 2, 3). However, peritumoral lacunas can be observed on cryostat sections where there 

are no similar fixation artifacts. 

Umiker & Director (4) first stated that the lacunas could be related to an enzymatic 

depolymerization process of peritumoral stroma. Pierard & Kint (5), Kint (6, 7) and more 

recently Franchimont et al. (8) eventually demonstrated that peritumoral lacuna must be 

interpreted as a dynamic process related to degenerescence of the most peripheral cells of 
the buds. 

Basement membrane zone (BMZ) is a complex structure in which immunostaining 

procedures identify several components among which bullous pemphigoid antigen (BP 

Ag), laminin (Lam) and type IV collagen (Coll IV) are the mosl currently studied. 

Bullous pemphigoid antigen is a high molecular weight (220 kd) glycoprotein synthetized 

by epidermal basal cells (9, 10, I I). Immunoelectronmicroscopic studies have demonstrat

ed that it is localized in the lamina lucida of the basement membrane. BP Ag is aJso the 

first antigen appearing in the formation of the BMZ during embryonic life (12) or in the 

reepithelialization process of wound (13). BP Ag is distinct from laminin which is also 

localized in the lamina lucida (14, 15) and synthetized by epidermal cells (10). Type IV 

collagen is localized in the lamina densa of the basement membrane (14, 16) and also 
synthetized by epidermal basal cells (12, 14). 

Since the study of the peritumoral lacunas of BCC may be considered as a good example 

of carcinoma-stroma interaction, we have studied the expression of the three antigens at 

this levet. 
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MATERIAL AND METHOOS 

A111isera 
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Two sera from patients having bullous pemphigoid were used. One had a liter of 1/100 and the other 
1/20 000. The latter has been demons1rated 10 react with an antigen localized in the lamina lucida by 
immunoelectronmicroscopy. Both \\ere used diluted 1110 and 1/100. Rabb11 antt�era to laminin and 
1ype IV collagen were kindly provided by Professor Fu�enig. German Cancer Research Center. 
Heidelberg. FRG, and used at dilution 1/10 (lam.) and 1/100 (coll. IV). 

lndirect im11111nofluorescence 

Six human basal cell carcinomas were obtained from exci�ion specimens under local anesthesia with 
lidocaine I%. Half of the specimen was proceeded for routine histology. The other half was 
immediately frozen in liquid nitrogen and stored at -20°C within one or two weeks. Thcy were 
serially sectioned with a cryostat microtome set at 4 ,,m. 

The 1issue sec1ions �ere incuba1ed with corresponding antiserum for 30 min at room temperature: 
after washing fro 30 min in PBS pH 7.2 they were incubated with commcrcially prcpared 0uoresceine 
isothyocyanate (FITC) labelled sheep anti-rabbit JgG anti�erum (Cappel Laboratories. Downing, PA, 
USA: specilic antibody concentration: 0.8 mg/mL F/P ratio 3.43 mg/g: work.ing dilu1ion in PBS 1/160 
10 ob1ain 50 ,,gtml of specific antibodies) for laminin and type IV collagen. or with commercially 
prepared FITC labelled goat anti-human lgG anitserum (Hyland. Dceriield. Illinois. USA: specific 
antibody concentration 1.8 mg/ml: F/P molar ratio 2.2: working dilution in PBS 1136 lo obtain 50 µg/ml 
of specific antibodies) for bullous pemphigoid antigen. The si ides were then washed for 30 min in PBS 
and mounted in Fluorep®. They were examined with a Zeiss 0uorescent microscope equipped for 
incident illumination. 

RESULTS 

The hematoxylin-eosin sections showed that the carcinomas were of superlicial multicen

tric type. adenoid type, solid typc or sharcd many of these features. We did not found any 
histologic evidence of keratinizing differentiation. Only four of the six carcinomas showed 

peritumoral lacunas. 
Laminin and type IV collagen. Lam. and coll. IV immunoreactivities were similar in all 

BCC examined: both antigens were detected surrounding each aggregale of tumorous cells 
as an homogenous and continuous line. There was no staining within the carcinomatous 

buds. At the side of peritumoral lacunas. lam. and coll. IV immunoreactivities were 

detected only on the stromal side of the lacuna. We did not find any cytoplasmic staining. 
B111/ous pemphigoid antigen. BP Ag immunoreactivity showed sevcral aspects. In the 

absence of peritumoral lacuna either a continuous or discontinuous linear pattem sur

rounding each carcinomatous buds or a granular pattern along the BMZ or an absence of 

the BP immunoreactivity (Fig. I). 

Moreover. some of the BCC cells showed a cytoplasmic staining pattern. This cytoplas
mic BP Ag immunoreactivity could be seen either in periphcral cells which havc close 
contacts with the bascment membrane or in a central position. This pattern did not 
correlate with a particular histologic typc of BCC. In a given specimen only a few buds 

showed this cytoplasmic BP Ag immunoreactivity. 

At the leve) of the peritumoral lacuna, when the stroma separated from the carcinoma

tous epithelial proliferation an abrupt loss of the BP Ag immunoreactivity was always 

observed (Fig. 2). All along the lacunas we could observe BP Ag immunoreactivity neither 

along the epithelial side nor along the stromal side of the BCC buds. this contrasted with 

the expression of the lam. and coll. IV at the stromal side of the lacunas. 

DISCUSSION 

Several workers had already studied the expression of BMZ antigens around BCC carcino
mas but littlc attention was given to the peritumoral lacunas. Webcr et al ( 17). Van 
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Fig. I. Bullous pemphigoid antigen is present<-) or not (Ä) along the carcinoma-stromajunction of BCC. x500. 

Fig. 2. Bullous pernphigoid antigen: abrupt loss of lhe antigen imrnunoreactivity <-). L. lacuna. x300. 
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Cauwenberge et al. (18) reported that coU. IV and lam. were normally expressed in BCC, a 

fact that we could confirm in this study. As far as BP Ag is concerned the results of several 
groups were different. De Moragas. Winkelmann & fordon (19), Tosca et al. (20) have 
found a persistence of BP Ag, although variable and faint. In contrast, Stanley et al. (21) 

reported a total loss of BP antigenicity in BCC. 

Our study focused on the peritumoral lacuna and adds several points to this issue: 

(i) A loss in BP immunoreactivity might be observed in several types of BCC: superficial

multicentric. adenoid, solid or an admixture of these aspects, representing distinct types of

BCC differentiation. This is of interest since Stanley et al. (13, 21) postulated that BP Ag

might be required for differentiation of basal cells.

(ii) With one of the sera used in this study a cytoplasmic staining of BCC has been

observed. This has been previously reported once by De Moragas, Winkelmann & fordon 

(19), but not by others (22, 20). That a cytoplasmic staining was not reported in all the 

studies might be related to tbe recently recognized heterogeneity of BP Ag (23) and the BP 

sera used might not be directed to the same antigenie determinant. Moreover, a cytoplas

mic expression might be related to a retention of BP Ag within the carcinomatous cells, 

illustrating therefore a defect in the excretion of the glycoprotein. 

(iii) The immunomapping of BMZ antigens at the leve! of the lacuna showed that lam.

and coll. IV were always detected around carcinomatous buds. Both were observed as a 

linear continuous pattern along the carcinoma stroma junction. This is in agreement with 

previous works of Weber et al. (17), Stanley et al. (21) and more recently Van Cauwen

berge et al. (18). When the tumoral proliferation separated from the stroma these two 
antigens were still expressed along the stromal side of the lacunas. The immunostaining 

picture resembles that of the junctional type of congenital epidermolysis bullosa (24). lts 

constant character indicates that the lacunas are not processing artifacts but rather 

represent a specific defect in basal cell adhesion to the BCC. 

(iv) BP Ag was constantly absent and/or abruptly !ost at the level of the lacuna. Stanley

et al. (2 I) did not indicate wheter zones of loss in BP Ag immunoreactivity actually 

corresponded to lacunas. Therefore, the constant lack of BP Ag at the leve! of the lacunas 

might be regarded as a secondary event, the degenerated cells not being able to synthetize 

and excrete BP Ag. However, all the synthetic functions of the peripheral BCC cells 

bording a lacuna do not seem to be !ost since we recently demonstrated !hat a specific 

basal cell protein-the skin calcium binding protein-remained expressed within BCC 

peipheral cells at the levet of the lacuna (22). This could also be due to a difference in the 

turnover rate of both proteins. A similar interpretation could apply to the peristence of 

lam. and col. IV which are also secreted by basal cells. 

Whether the BP Ag loss is primarily repsonsible for the split is not established. 

However, Stanley et al. (25) have clearly demonstrated the role of BP Ag in the attachment 

process of the basal cell to the basement membrane. It is possible that this antigenie loss 

might imply impairment of the adhesion process and then the formation to the peritumoral 

Iacunas. In that sense the peritumoral lacunas of BCC might represent a modet for the 

study of the role of each biochemical component in the adhesion of basal cells to the BMZ 

structures. 

REFERENCES 

l. Gray HR. Benign and malignanl epithelial tumors. In: Graham JM. Johnson WC, Helwig ER. eds.
Dermal pathology. Harper & Row, 1972: 533--560.

2. Lever WF. Schaumburg-Lever G. Histopathology of the skin. 5th ed. Philadelphia: J. P. Lippin
colt Company, 1975.

3. Lund HZ. Tumors of the skin. Washington DC: Armed Forces lnstitute of Pathology, 1957.



Acta Dcrm Venereol (Stockh) 64 Loss of bu/lous pemphigoid antigen 213 

4. Umiker W, Director W. Fibrosing basal cell epi1helioma. Arch Dermatol 1954; 69: 486-493.
5. Pierard J, Kint A. Etude histochimique de quelques enzymes dans l'epithelioma basocellulaire.

Arch Belg Dermatol Syphiligr 1966; 22: 109-121.
6. Kint A. Die Histogenese des Basalioms. Hautarzt 1974; 25: 521-527.
7. Kinl A. Pathology of basal cell epithelioma. In: Andrade R. Gumport SL. Popkin GL, Rces TD,

eds. Cancer of the skin. Philadelpia: WB Saunders Company. 1976: 845-882.
8. Franchimont C, Pierard GE, Van Cauwenberge D. Damseaux M, Lapiere Cm. Episodic progres

sion and regression of basal cell carcinomas. Br J Dermatol 1982: 106: 305-310.
9. Stanley JR, Hawley-Nelson P, Yusap SM, Shevach EM, Katz SI. Characterization of bullous

pemphigoid antigen: A unique basemenl membrane protein of stratified squamous epithelia. Cell
198 I; 24: 897-903.

10. Stanley JR, Hawley-Nelson P, Yaar M, Martin GR, Katz SI. Laminin and bullous pemphigoid
antigen are distinct basement membrane proteins synthetized by epidermal cells. J Invest Derma
tol 1982; 78: 456-459.

11. Woodley D, Didierjean L, Regnier M, Saurat JH, Prunieras M. Bullous pemphigoid antigen
synthetized in vitro by human epidermal cells. J Invest Dermatol 1980; 75: 148-151.

12. Briggaman RA. Basement membrane formation and origin with special reference 10 lhe skin.
Front Matrix Biol 1981; 9: 142-154.

13. Stanley JR, Alvarez OM, Bere W. Eaglestein WH, Katz SJ. Detection of basement membrane
zone antigens during epidermal wound healing in pigs. J lnvest Dermatol 1981; 77: 240-243.

14. Foidart JM, Yaar M. Type IV collagen, laminin, and fibroenectin at the dermoepidermicjunction.
Front Matrix Biol 1981; 9: 175-188.

15. Foidart JM, Bere EW, Yaar M, Rennard SI, Gullino M, Martin GR, Katz SI. Distribution and
electron microscopic localization of larninin, a non collagenous basement rnernbrane glycopro
tein. Lab lnvest 1980; 42: 336-342.

16. Yaoita H, Foidart JM, Katz SI. Localization of the collagenous cornponent in skin basement
membrane. J Invest Dermatol 1978; 70: 191-193.

17. Weber L, Krieg T, Muller PK, Kirich E, Timpl R. Immunotluorescent localization of type IV
collagen and laminin in human skin and its application in junctional zone pathology. Br J
Dermatol 1982; 106: 267-273.

18. Van Cauwenberge D, Pierard GE, Foidart, JM, Lapiere CM. Immunohistological localization of
laminin, type IV and type V collagen in basal cell carcinoma. Br J Dermatol 1983; 108: 163-170,

19. De Moragas Jm, Winkelmann RK, Jordan RE. Irnrnunolluorescence of epithelial skin turnors. Il.
Basernent membrane. Cancer 1970; 25: 1404-1407.

20. Tosca A, Varelzidis A, Nicolis G, Hadzis J. Stratigos J, Capetanakis J. Antigenie alterations in
tumors of epidermal origin. Cancer 1980; 45: 2284-2290.

21. Stanley JR, Beckwith JB, Fuller RP, Katz SI. A specific antigenie defect of the basernent
membrane is ofund in basal cell carcinoma but not in other epidermal turnors. Cancer 1982:
50: 1486-1490.

22. Merot Y, Didierjean L, Saurat JH. Skin calcium binding protein immunoreactivity in basal cell
carcinomas. Br J Derrnatol 1983; 109: 383-391.

23. Zhu XJ, Bystryn JC. Heterogeneity of pernphigoid antigens. J lnvest Derrnatol 1983; 80: 16-20.
24. Hintner H, Sting] G, Schuler G, Fritsch P, Stanely JR, Katz S. Wolff K. lrnmunotluorescence

mapping of antigenie determinants within the dermal epidermal junction in mechano-bullous
disease. J Invest Dermatol 1981; 76: 113-118.

25. Stanley JR, Foidart JM, Murray JC, Martin GR, Katz SI. The epidermal cell which selectively
adheres to a collagen substrate is the basal cell. J lnvest Derrnatol 1980; 74: 54-58.




