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Verrucous carcinoma

Carcinoma verrugoso
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Resumen

En esta revisión analaizamos tres neoplasia muco-cutáneas, que aunque se han des-
crito en forma separada, en diferentes tiempos y por autores diversos, son en concreto 
carcinomas epidermoides bien diferenciados, que al microscopio de luz rutinario 
lucen de manera similar, son de lento crecimiento, con  destrucción tisular local (aún 
de estructuras óseas), pero rara vez evolucionan a metástasis y parecen originarse por 
el virus del papiloma humano. Entre estos se incluyen el condiloma gigante de Bus-
chke-Loewenstein (de la región ano-genital), el carcinoma verrugoso de la cavidad oral 
(o de L Ackerman) y el carcinoma cuniculatum (de la piel volar o glabra).

PALABRAS CLAVE: Carcinoma epidermoide bien diferenciado; metáastasis; neoplasia;  
condiloma gigante de Buschke-Loewenstein; carcinoma verrugoso; carcinoma cuni-
culatum. 

Abstract

Under this title we deal with three mucocutaneous neoplasms that althought described 
separately, in different times and by different authors, share several features, namely, 
well differentiated squamous-cell carcinomas that look alike through a conventional 
microscope, slow growth, desctruction of structures (including bone) locally, but 
metastasis rarely, and seeming cause by human papilomavirus. The neoplasms are 
verrucous carcinomas that go by different names as follows: giant condyloma of 
Buschke-Loewenstein (on the ano-genital region), verrucous carcinoma (of the oral 
cavity) and carcinoma cuniculatum (of volar skin).

KEYWORDS: Squamous-cell carcinomas; Metastasis; Neoplasm; Verrucous carcinoma; 
Giant condyloma; Carcinoma cuniculatum.

HISTORICAL PERSPECTIVE

In, 1925, Buschke and Loewenstein1 published 
[OLPY�ÄUKPUN�PU�[OYLL�TLU�^OV�WYLZLU[LK�[OLT-
selves with, “giant condylomata acuminata” of 
the penis. The lesions were verrucous and had 
clinical and histopathologic features very simi-
lar to those of a condiloma, but behaved like a 
carcinoma. Actually, it was Buschke himself, in 
1986, who called attention to this disease that 

he observed in two patients, and it these words: 
¸¯NYV[LZX\L��JH\SPÅV^LY�SPRL�L_JYLZJLUJLZ�\Z\-
ally localized to the gland penis.”  But a more 
precise description was given in his publication 
with Ludwing Loewenstein, his assitent. Together 
presented their experience with three male, ages 
68, 44 and 81 years, these men were healthy in 
general, with preexisting phimosis since child-
hood; they presented with tumors of the glans 
penis, with and without pussy discharge for at 
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least two months duration. Amputation of the pe-
nis in two cases and, in one of those extripation 
of inguinal lymph nodes was curative. The third 
case circumcision with removal of acuminate 
appearing condylomas.

Hemathoxylin and eosin section of frozen tissue 
from the two amputations and the circuncisión 
revealed abnormal vertical growth papillae with 
large dilated capillaries and lymphatic vessels, 
^OPJO�JVU[HPULK�ÄIYPU�I\[�UV[�LWP[OLSP\T��;OL�
stroma, as stutied by them, showed large spindle 
shaped cells and edema, they show aggregations 
of lymphocytes and plasma cells diffusely distrib-
uted throughout the stroma, without connection to 
vascular or other structures, in other microscopic 
ÄLSKZ��HNNYLNH[PVUZ�VM�UL\[YVWOPSZ�HUK�THZ[�JLSSZ�
WYLKVTPUH[LK��;OL`�PU[LYWYL[LK�[OH[�[OL�PUÄS[YH[LZ�
“precede the tumor growths and seemed to be 
the peacemarker for the epithelium and, perharps 
were responsable for the destruction of the tissue”.

Buschke and Loewenstein wrote in sum that “the 
OPZ[VSVNPJ�ÄUKPUNZ�WYVTW[�\Z� [V�JVUJS\KL� [OH[��
the reported cases show excessively growing 
acuminate condilomas that show no celular atypia 
in a regularly layered epithelium, and no clear 
cancerous, destructive growth. From anatomical 
WLYZWLJ[P]L�� [OLPY� PUÄS[YH[PUN�NYV^[O� PZ� [OL�VUS`�
feature that would allow calling them carcinoma. 
Because all other clinical and histological traints 
are those of comon condilomas, they should not 
be regarded as malignancies. Further investiga-
tions and studies are needed to clarify the peculiar 
behavior of those benign tumors in men”.

In those days, they had already considered that, 
regarding the etiology, they and others shared 
the view of it being an infectious disease, on 
the grounds of clinical experience, and wrote 
that “WLYOHYWZ�H�ÄS[LYHISL�]PY\Z�OHZ�[V�IL�JVU-
sidered”.1

Lauren Ackerman2�^HZ�[OL�ÄYZ[� [V�KLZJYPIL��PU�
1948, a well differentiated carcinoma that arose 
in the oral cavity. His description was based on 
31 patients, 26 of whom were men and 5 of 
whom were women, and mostly aged persons, 
whose average was 67 years (25 were over 60 
years of age, and 13 of these were over 70).

Chewing tobacco was a habit of 11 of these 
WLYZVUZ��4VYL�[OHU�OHSM�VM�[OLT�OHK�WVVY�Ä[[PUN�
dentures, poor oral higiene, and carious and 
jagged teeth. It should be noted, however, that 
Friedell and Rosenthal, in 1941,3 had described 
eight tobacco-chewing patients with verrucous 
tumors of the buccal mucosa, and Ackerman 
himself credited those authors by a reference to 
them that was the only one in his article. 

The lesions observed by Ackerman were located 
on the oral mucosa in 18 persons, on the lower 
gingiva in 8, on the upper gingiva in 1, on the 
hard palate in 2, on the tongue in 1 and on the 
tonsil in 1. He assumed that the lesions had been 
present for more than one year and that growth 
of them was indolent. Ackerman noted further 
the tendency of the tumor to invade contiguous 
structures, and he expressed that in these words: 
“It may grow into the cheek, even ulcerate on 
its surface (Figure 1), may grow out to form a 
mass beneath the mandible (Figure 2), and even 
grow from within the oral cavity to implicate the 
buccal commissure (Figure 3). As the verrucous 
carcinoma frequently arises on the lower alveolus 
or extends into the buccal gingival gutter, it grows 
into the soft tissues overlying the mandible and 
X\PJRS`�ILJVTLZ�Ä_LK�[V�[OL�WLYPVZ[L\T��>P[O�
increased growth plus infection, ot gradually de-
stroys periosteum and directly invades and even 
destroys a considerable portion of the mandible.”

Ackerman illustrated his article with very dramatic 
clinical, gross pathologic, and histopathologic 
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pictures that reveal convincingly how advanced 
was the growth of the neoplasms, the “frondlike” 
character of it and the destruction of the mandible. 

;OL�OPZ[VWH[OVSVNPJ�ÄUKPUNZ�^LYL�H�YV\NO�[YHU-
sition between somewhat atrophic epithelium 
and the neoplastic process, a “piling up” of 
horny material on the surface, “club shaped 
ÄUNLYZ�VM�O`WLYWSHZ[PJ�LWP[OLSP\T� B[OH[D�NYHK\-
HSS`�W\ZO�YH[OLY�[OHU�PUÄS[YH[L�[OLPY�^H`�PU[V�[OL�
deeper tissues,” the well differentiated aspect of 
the epithelium of the neoplasm “the basement 
membrane remains intact”… “Cleftlike spaces 
with degenerating keratin project rather deeply. 
As the epithelium grows, the central portion of 
[OL�ÄUNLYZ�ILJVTLZ�̂ LSS�KPMMLYLU[PH[LK�HUK�ÄUHSS`�
undergoes cystic degeneration”.2

In 1954, Aird, Johnson, Lennox and Stansfeld4 
published their experience with three examples 
VM�[^V�TLU��[OL�ÄYZ[����`LHYZ�VM�HNL�HUK�^P[O�H�
mass on his left foot that required amputation. 
The second patient was a 71-year-old man with a 
tumor involving his right foot that also was treated 
by amputation. Only a specimen that was found 
in the museum of the hospital represented their 
third example and wich was without clinical in-
formation. According to the authors, the neoplasm 
was very similar clinically and microscopically to 
the other two neoplasms in their series.

;OL�KLZJYPW[PVU�VM�[OL�WH[OVSVNPJ�ÄUKPUNZ�PZ�[OL�
ÄYZ[�MVY�[OPZ�KPZLHZL��0U�NYVZZ�Z[\K`�VM�ZHNP[HS�ZSPJ-
LZ��[OL�[\TVY�̂ HZ�ZLLU�[V�IL�̂ LSS�KLÄULK��ÄSSPUN�
and expanding the soft tissues of the sole, as far 
back as the head of the metatarsals.

Regarding their case # 1, Aird et al, wrote as 
follows: ¸0[� JVUZPZ[LK�VM� H� ÄYT�`LSSV^PZO�^OP[L�
tissue, conspicuously broken up by an intercom-
municating series of branching tunnels and clefts, 
having the pattern on the cut surface almost of 

rivers draining a marsh, and imagined in three 
dimensions, having the (cuniculate) structure of 
the burrows in a rabbit warren. They opened on 
the surface to form the sinuses noted clinically… 
Histologically the appearances seen are bizarre 
PU�[OL�L_[YLTL¯�;OL�ZPU\ZLZ�H[�[OLPY�VYxÄJLZ�B-PN��
���D�HYL�SPULK�I`�ZX\HTV\Z�LWP[OLSP\T��PYYLN\SHYS`�
hyperplastic but not distinguishable from the lining 
of many non-neoplastic epithelialized sinuses.”

Their description continues in these words: 
“Deeper in the sinuses it thins out, and passes 
more or les abruptly into a thin mondescript epi-
[OLSP\T��MVYTLK�VM�[^V�VY�[OYLL�SH`LYZ�VM�ÅH[[LULK�
JLSSZ��^PJO�SPULZ�TVZ[�VM�[OL�KLLWLY�JY`W[Z�B-PN��
���D��;OH[� [OPZ� PZ� Z[PSS� H� ZX\HTV\Z� LWP[OLSP\T��
however, is shown by the occasional appearance 
of thicker areas in wich it is better differentiated, 
and more convincingly, by the adhesion to it of 
a laminated eosinaphilic material with scattered 
pyknotic nuclei, wich has all the appearance of 
keratin formed by (parakeratotic) keratinization 
PU�[OPZ�ZHTL�KLIHZLK�LWP[OLSP\T�B-PN�����D�¹

The authors wrote further thus: “Three changes 
confuse the picture: a) The tissue lining the  crypts 
PZ�Å\UN�\W�PU[V�PYYLN\SHY�WVS`WZ��JV]LYLK�I`�[OL�
same epithelium, wich hang in their lumina while 
irregular microscopic extensions of the crypts, and 
solid extensions of the epithelium, everywhere 
WLUL[YH[L�[OL�Z\YYV\UKPUN�JVUULJ[P]L�[PZZ\L�B-PN��
���D��I��;OPZ�JVUULJ[P]L�[PZZ\L�PZ�NYVZZS`�T`_VPK��
LZWLJPHSS`�PU�[OL�WVS`WP�B-PN�����D��;OL�ZPUN\SHYP[`�
of appearance of the sections is much enhanced 
by the effect of freezing on this waterlogged tissue. 
c) The overlying epidermis is grossly irregular, with 
conspicuous spidery prolongations of the rete pegs 
in many areas (this was a prominent and confusing 
feature in the biopsies).”…”On the other hand, 
areas can be found wich suggest the true nature 
VM�[OL�SLZPVU�B-PN�����D��/LYL�Z[YHUKZ�VM�LWP[OLSP\T�
are distributed through the connective tissue in 
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the manner of a carcinoma, though the regularity 
of cell and nuclear size and the rarity of mitoses 
suggests no very active growth. Here and there in 
these strands are foci of keratinization, wich are 
VM[LU�KPZWYVWVY[PVUH[LS`� SHYNL�� 0[� PZ� UV[�KPMÄJ\S[�
to imagine the formation of the large crypts seen 
elsewhere by the expansion and fusion of large 
series of similar foci.”

In their discusión about the nature of the tumors, 
(PYK�L[�HS��7YLZLU[LK�Ä]L�O`WV[OLZLZ�IYPLÅ`!�“im-
plantation dermoid, tumour arising in a dermoid 
cyst, tumor of sebaceous or hair follicle origin, 
plantar and squamous-cell carcinoma.” They 
favored the last possibility and considered it to 
be of a low-grade malignant neoplasm.4

In the ensuing years many more examples of 
“verrucous carcinoma of the oral cavity”, as 
well as those similar to the cases described by 
Buschke and Loewenstein, and those of “carci-
noma cuniculatum” have been reported on. They 
represent a single pathologic process, namely, 
verrucous carcinoma, on different anatomic sites.

“Cutis papilomatosis,” coined by Gottron in 
1931,5�HUK�̧ VYHS�ÅVYPK�WHWPSVTH[VZPZ�¹�WYVWVZLK�
by Wechsler and Fisher in 1962,6 are different 
names for the same process. Verrucous carcino-
ma is an appellation currently agreed on for the 
neoplasm irrespective of site.

CLINICAL FEATURES

�ŐĞ

Verrucous carcinoma is a disease of adults only, 
most persons at time of diagnosis being older 
than 60 years. Persons in their forties, and, ex-
ceptionally, those even younger, have also been 
observed to have verrucous carcinoma. This 
neoplasm has never been recorded in a child.

Sex

Men are affected more commonly than women, 
[OL�YH[PV�ILPUN���[V���PU�TVZ[�ZLYPLZ��0U�MHJ[��PU�ÄYZ[�
original descriptions,1,2,4 almost all the patients 
were men.

>ŽĐĂƟŽŶ

Traditionally and commonly, the anatomic sites 
involved preferentially by verrucous carcinoma 
are the lower third of the face (mandible, oral 
cavity, lips, skin), anogenital region (mostly the 
penis), and feet. Any part of the body, however, 
may be affected. There have been reports of 
lesions on the back, buttock, shoulder, hand, 
knee, leg, face.7-9

Exceptional presentations of verrucous carcino-
ma include: larynx;10-12 esophagus,13,14 middle 
ear,15 maxillary antrum,16,17 nasal septum;18 
bronchus,19 and kidney.20

On a foot verrucous carcinoma may begin subtly 
in the subungual or intertriginous sites.21-23

DŽƌƉŚŽůŽŐǇ

Most cases of verrucous carcinoma are already 
exophytic, fungating, papillomatous, malodorous 
and painless masses, that may have bled by the 
time a patient has presented himself to a physi-
cian. Usually no lymph nodes are palpable, no 
matter the size of the tumour. As a rule, patients 
do not seek medical attention when the lesion 
is still small.

At an early stage, the carcinoma usually is mis-
interpreted as “leucoplakia,” or “proliferative 
verrucous leucoplakia”24 in the oral cavity; as a 
“condiloma” in the anogenital region, and as a 
“plantar wart” on volar skin.
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HISTOPATHOLOGIC FINDINGS

The neoplasm is exo-endophytic and consists 
of bulbous aggregations of neoplastic spinous 
cells. In the center of the bulbous aggregations, 
cells have relatively small, monomorphous 
nuclei and abundant pale pink cytoplasm. At 
the periphery of aggregations, however, nuclei 
of cells are crowded, large, and pleomorphic. 
Nucleoli may be prominent. Some cells are in 
TP[VZPZ"�ZVTL[PTLZ�TP[V[PJ�ÄN\LZ�HYL�T\TLYV\Z��
The papillated surface of the lesion is covered by 
ortho- and paraqueratosis (-PN\YLZ����).

COMMENT

The incidence of verrucous carcinoma is not easy 
to establish because not every case is reported 
on. In one study about presentation on the ano-
genital region (Buschke-Loewenstein), Davies25 
stated that it represents 24% of patients with 
cancer of the penis and noted that squamous-cell 
carcinoma of the penis represents about 1% 
of cancers in men in the United States, and 11 
to 12% of all cancers in men countries where 
circumcision is not practiced routinely. They 
estimated that verrucous carcinoma for only 5 to 

Figure 4. It can be seen vascular structures in the 
middle of the taste buds.

Figure 1. Histological cross- sections show para-
keratosis, slight acanthosis and Malpighian stratum 
segmentation.

Figure 2. Prominent papillary structure with lining 
VM� Z[YH[PÄLK�ÅH[� LWP[OLSP\T�^P[O�O`WLYRLYH[VZPZ� HUK�
parakeratosis. It can be observed acanthosis with 
YLNLULYH[P]L�H[`WPH�HUK� ZSPNO[�TVUVU\JSLHY� PUÅHT-
TH[VY`�PUÄS[YH[LZ�

Figure 3. Histological cross-sections where  a papillary 
structure with acanthosis and emphasized parakera-
tosis can be seen.
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16% of all penile squamous-cell carcinomas. In 
women it is much rarer than in men.

Presentation of verrucous carcinoma in the oral 
cavity and perioral structures seems to be les rare 
than on genital skin. There are several series,26-29 
in wich the  incidence ranges from 2 to 12% of 
all oral carcinomas.

Figure 7. Prominent papillary with acanthosis, pa-
rakerathosis, highly differentiated epithelium without 
atypia or apparent mitotic activity. It can be seen in the 
Z[YVTH�ZSPNO[�TVUVU\JSLHY�PUÅHTTH[VY`�PUÄS[YH[LZ�

Presentation on the soles (carcinoma cunic-
ulatum) is less common than for verrucous 
carcinoma of genital and oral sites. In 1982, Kao 
et al,30 reported on 46 examples on volar skin 
and told of 30 cases in the literatura since 1954 
to the time they published their observations. 
In 1981, Mckee et al31 published 19 examples 
of it. Schwartz32 considered that more than 100 
patients with verrucous carcinoma on volar skin 
had been reported on up to 1995.

In regard to etiopathogenesis of verrucous car-
cinoma, Ackerman found that 11 of the patients 
in his series, chewed tobacco.2 Friedell and 
Rosenthal in their article in 1941 had earlier 
pointed to this factor as a possible etiologic one 
for cancer of the mouth.3

The most important factor in the cause of 
verrucous carcinoma, however, is human pap-
illomavirus. Several types of HPV have been 
implicated, namely, types 6 and 11, two types 
that usually are considered not to be oncogenic, 
and types 16 and 18, wich are thought to be 
“high-risk” HPV.

Figure 5. Histological cross-section of cut transversely 
[HZ[L�I\KZ�[OH[�ZOV^Z�ÄIYV]HZJ\SHY�Z[LTZ�JV]LYLK�I`�
atypical hypercromathic squamous cells which are 
arranged exophytic grown pattern.

Figure 6. 4HNUPÄJH[ion of the previous picture: pa-
pillary s[Y\J[\YL�SPULK�VM�Z[YH[PÄLK�ZX\HTV\Z�LWP[OL-
lium with atypia, hyperchromatic nuclei and evident 
nucleoli.
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Balaran et al, studied sections from biopsy speci-
mens of 91 Indian patients with oral cancer, most 
of whom were chewers of betal quid and found 
positivity for HPV in 74% of the lesions, the most 
common types being 6, 11, 16, 18.33 Lubbe et al. 
performed a study of verrucous carcinoma of the 
oral cavity in wich HPV was detected in archival 
tumor tussue a decade old. Type 11 was found 
in the early stage and HPV-16 was found in the 
late stage of that carcinoma.34

A 53-year-old man, presented himself with 
plantar verrucous carcinoma following cadav-
eric renal transplantation and transmetatarsal 
amputation. That association suggests that an 
immunosuppressive factor may an play important 
role in the development of the neoplasm.35 

9LSL]HU[�[V�[OPZ�Z\IQLJ[�HYL�[OL�ÄUKPUNZ�VM�*\LZ-
ta et al.36 who studied tissue samples from 10 
HIV-positive patients with verrucous carcinoma 
(four with the anogenital form and six on other 
sites), and found that all patients with genital 
localization were positive for HPV 6/11; of the 
other 5 patients who were positive, 4 had HPV 
6/11 and two HPV 16/18.

Other patients with verrucous carcinoma of the 
anogenital region who were positive for HPV have 
been recorded, affecting the neoplasm the vulva 
with HPV 6/1137 and penis with HPV 11.38 The pa-
tient with verrucous carcinoma of the esophagus, 
reported on by Kavin et al39 was not associated 
^P[O�/7=�VY�^P[O�NHZ[YVLZVWOHNLHS�YLÅ\_�

Now-a-days, it is well known that human pap-
illomavirus is a DNA virus, with more than 200 
distinct strains; in the skin it infects the keratino-
cytes whereas in the mucosa it affects aberrant 
proliferation.40 It has been linked to squamous 
cell carcinoma (SCC) among other malignant 
conditions, such as Bowenoid papulosis, Bow-
en‘s Disease and Queyrat Erythroplasia.41 
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ϰ͘� Aird I, et al. Epithelioma cuniclatum. A variety of squamous 
ĐĂƌĐŝŶŽŵĂ�ƉĞĐƵůŝĂƌ�ƚŽ�ƚŚĞ�ĨŽŽƚ͘��ƌ�:�^ƵƌŐ�ϭϵϱϰ͖�ϰϮ͗ϮϰϱͲϱϬ͘�
�K/͗�ϭϬ͘ϭϬϬϮͬďũƐ͘ϭϴϬϬϰϮϭϳϯϬϰ

ϱ͘� 'ŽƚƚƌŽŶ� <͘� WĂƉŝůůŽŵĂƚŽƐŝƐ� ĐƵƚŝƐ� ďĞŝĚĞƌ�hŶƚĞƌƐĐŚĞŶŬĞů͘�
�ĞƌŵĂƚ��ƚƐĐŚƌ�ϭϵϯϮ͖ϲϯ͗ϰϬϵͲϭϬ͘

ϲ͘� tĞĐŚƐůĞƌ�,>͕� Ğƚ� Ăů͘�KƌĂů� ĨůŽƌŝĚ� ƉĂƉŝůůŽŵĂƚŽƐŝƐ͗� ĐůŝŶŝĐĂů͕�
ƉĂƚŚŽůŽŐŝĐĂů� ĂŶĚ� ĞůĞĐƚƌŽŶ�ŵŝĐƌŽƐĐŽƉŝĐ� ŽďƐĞƌǀĂƚŝŽŶƐ͘�
�ƌĐŚ� �ĞƌŵĂƚŽů� ϭϵϲϮ͖ϴϲ͖ϰϴϬͲϵϮ͘� �K/͗� ϭϬ͘ϭϬϬϭͬĂƌĐŚ-
ĚĞƌŵ͘ϭϵϲϮ͘ϬϭϱϵϬϭϬϬϬϵϰϬϭϵ

ϳ͘� ^ĂŶĐŚĞǌͲzƵƐ��͕�Ğƚ�Ăů͘�sĞƌƌƵĐŽƵƐ�ĐĂƌĐŝŶŽŵĂ�ŽĨ�ƚŚĞ�ďĂĐŬ͘�:�
�ŵ��ĐĂĚ��ĞƌŵĂƚŽů�ϭϵϴϲ͖ϭϰ͗ϵϰϳͲϱϬ͘

ϴ͘� zŝƉ�<D͕�Ğƚ�Ăů͘�̂ ƵďĐƵƚĂŶĞŽƵƐ�;ŝŶǀĞƌƚĞĚͿ�ǀĞƌƌƵĐŽƵƐ�ĐĂƌĐŝŶŽŵĂ�
ǁŝƚŚ�ďŽŶĞ�ŝŶǀĂƐŝŽŶ͘��ŵĞƌ�:��ĞƌŵĂƚŽƉĂƚŚŽů�ϭϵϵϳ͖ϭϵ͗ϴϯͲϲ͘�
�K/͗�ϭϬ͘ϭϬϵϳͬϬϬϬϬϬϯϳϮͲϭϵϵϳϬϮϬϬϬͲϬϬϬϭϱ

9. <ĂŚŶ�:>͕�Ğƚ�Ăů͘��ĂƌĐŝŶŽŵĂ�ĐƵŶŝĐƵůĂƚƵŵ͘��ƉƌŽƉŽƐ�ŽĨ�ϰ�ĐĂƐĞƐ�
ǁŝƚŚ�ŽƌŽĨĂĐŝĂů� ŝŶǀŽůǀĞŵĞŶƚ͘� ZĞǀ� ^ƚŽŵĂƚŽů� �Śŝƌ�DĂǆŝůůŽ�
&ĂĐŝĂůĞ�ϭϵϵϭ͖ϵϮ͗ϮϳͲϯϯ͘�

10. sĂŶͲEŽƐƚƌĂŶĚ��tW͕ �Ğƚ� Ăů͘� sĞƌƌƵĐŽƵƐ� ĐĂƌĐ� ŶŽŵĂ�ŽĨ� ƚŚĞ�
ůĂƌǇŶǆ͗�Ă�ĐůŝŶŝĐĂů�ĂŶĚ�ƉĂƚŚ�ůŽŐŝĐ�ƐƚƵĚǇ�ŽĨ�ϭϬ�ĐĂƐĞƐ͘��ĂŶĐĞƌ�
ϭϵϳϮ͖ϯϬ͗ϲϵϭͲϳϬϮ͘

11. �K/͗� ϭϬ͘ϭϬϬϮͬϭϬϵϳͲϬϭϰϮ;ϭϵϳϮϬϵͿϯϬ͗ϯфϲϵϭ͗͗ĂŝĚͲĐŶ-
ĐƌϮϴϮϬϯϬϬϯϭϲхϯ͘Ϭ͘ĐŽ͖ϮͲƋ

12. Maurizi M, et al. Verrucous squanous cell carcinoma of 
ƚŚĞ�ůĂƌǇŶǆ͗�ĚŝĂĨŶŽƐƚŝĐ�ĂŶĚ�ƚŚĞƌĂƉĞƵƚŝĐ�ĐŽŶƐŝĚĞƌĂƚŝŽŶƐ͘��Ƶƌ�
�ƌĐŚ�KƚŽͲZŚŝŶŽͲ>ĂƌǇŶŐ�ϭϵϵϲ͖Ϯϱϯ͗ϭϯϬͲϱ͘��K/͗� ϭϬ͘ϭϬϬϳͬ
�&ϬϬϲϭϱϭϬϵ

13. <ƌĂƵƐ� &d͕� Ğƚ� Ăů͘� sĞƌƌƵĐŽƵĚ� ĐĂƌĐŝŶŽŵĂ͘� �ůŝŶŝĐĂů� ĂŶĚ�
ƉĂƚŚŽůŽŐŝĐĂů� ƐƚƵĚǇ� ŽĨ� ϭϬϱ� ĐĂƐĞƐ� ŝŶǀŽůǀŝŶŐ� ŽƚĂů� ĐĂ-
ǀŝƚǇ͕� ůĂƌǇŶǆ� ĂŶĚ� ŐĞŶŝƚĂůŝĂ͘� �ĂŶĐĞƌ� ϭϵϲϲ͖ϭϵ͗ϮϲͲϯϴ͘�
�K/͗� ϭϬ͘ϭϬϬϮͬϭϬϵϳͲϬϭϰϮ;ϭϵϲϲϬϭͿϭϵ͗ϭфϮϲ͗͗ĂŝĚͲĐŶ-
ĐƌϮϴϮϬϭϵϬϭϬϯхϯ͘Ϭ͘ĐŽ͖ϮͲů

ϭϰ͘� :ĂƐŝŵ�<�͕�Ğƚ�Ăů͘�sĞƌƌƵĐŽƵƐ�ĐĂƌĐŝŶŽŵĂ�ŽĨ�ƚŚĞ�ŽĞƐŽƉŚĂŐƵƐ�
Ă� ĚŝĂŐŶŽƐƚŝĐ� ƉƌŽďůĞŵ͘�,ŝƐƚŽƉĂƚŚŽůŽŐǇ� ϭϵϵϬ͖ϭϳ͗ϰϳϯͲϱ͘�
ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϭϭͬũ͘ϭϯϲϱͲϮϱϱϵ͘ϭϵϵϬ͘ƚďϬϬϳϳϯ͘ǆ

ϭϱ͘� <ĂŶŝŬ���͕�Ğƚ�Ăů͘�WĞŶŝůĞ�ǀĞƌƌƵĐŽƵƐ�ĐĂƌĐŝŶŽŵĂ�ŝŶ�Ă�ϯϳͲǇĞĂƌͲŽůĚ�
ŵĂŶ͘�:��ŵ��ĐĂĚ��ĞƌŵĂƚŽů�ϭϵϵϳ͖ϯϳ͗ϯϮϵͲϯϭ͘��K/͗ŚƚƚƉƐ͗ͬͬĚŽŝ͘
ŽƌŐͬϭϬ͘ϭϬϭϲͬ^ϬϭϵϬͲϵϲϮϮ;ϵϳͿϴϬϯϴϰͲϮ

ϭϲ͘� tŽŽĚƐŽŶ�'�͕�Ğƚ�Ăů͘�sĞƌƌƵĐŽƵƐ� ĐĂƌĐŝŶŽŵĂ�ŽĨ� ƚŚĞ�ŵŝĚĚůĞ�
ĞĂƌ͘ ��ƌĐŚ�KƚŽůĂƌǇŶŐŽů�ϭϵϴϭ͖ϭϬϳ͗ϲϯͲϱ͘��K/͗�ϭϬ͘ϭϬϬϭͬĂƌĐŚŽ-
ƚŽů͘ϭϵϴϭ͘ϬϬϳϵϬϯϳϬϬϲϱϬϭϱ

ϭϳ͘� �ĂŽƵĚ��͕�Ğƚ�Ăů͘�sĞƌƌƵĐŽƵƐ�ĐĂƌĐŝŶŽŵĂ�ŽĨ�ƚŚĞ�ŵĂǆŝůĂƌǇ�ĂŶ-
ƚƌƵŵ͘�:�>ĂƌǇŶŐŽů�KƚŽů�ϭϵϵϮ͖Ϯϭ͗ϯϳϭͲϮ͘�ŚƚƚƉ͗ͬͬƐŵũ͘ƐŵĂ͘ŽƌŐ͘
ƐŐͬϯϳϬϱͬϯϳϬϱĐƌϳ͘ƉĚĨ
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�K/͗�ŚƩƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϮϰϮϰϱͬƉĂƚƌů͘ǀϱϴŝĚ͘ϰϯϬϵ8

ϭϴ͘� �ĂĐŽŶ�DW͕ � Ğƚ� Ăů͘� sĞƌƌƵĐŽƵƐ� ĐĂƌĐŝŶŽŵĂ�ŽĨ� ƚŚĞ�ŵĂǆŝůĂƌǇ�
ĂŶƚƌƵŵ͘� :� >ĂƌǇŶŐŽů�KƚŽů�ϭϵϴϵ͖ϭϬϯ͗ϰϭϱͲϲ͘��K/͗�ϭϬ͘ϭϬϭϳͬ
ƐϬϬϮϮϮϭϱϭϬϬϭϬϵϭϬϳ

19. Pothula VB, et al. Verrucous squamous cercinoma of the na-
ƐĂů�ƐĞƉƚƵŵ͘�:�>ĂƌǇŶŐŽů�KƚŽů�ϭϵϵϴ͖ϭϭϮ͗ϭϳϮͲϯ͘��K/͗�ϭϬ͘ϭϬϭϳͬ
ƐϬϬϮϮϮϭϱϭϬϬϭϰϬϮϮϴ

20. Elliot GB, et al. Problems of verrucose squamous carcino-
ŵĂ͘��ŶŶ�^ƵƌŐ�ϭϵϳϯ͖ϭϳϳ͗ϮϭͲϵ͘��K/͗� ϭϬ͘ϭϬϵϳͬϬϬϬϬϬϲϱϴͲ
ϭϵϳϯϬϭϬϬϬͲϬϬϬϬϱ

21. ^ŚĞĂĨĨ�D͕�Ğƚ�Ăů͘�sĞƌƌƵĐŽƵƐ�ĐĂƌĐŝŶŽŵĂ�ŽĨ�ƚŚĞ�ƌĞŶĂů�ƉĞůǀŝƐ͗�
ĐĂƐĞ�ƉƌĞƐĞŶƚĂƚŝŽŶ�ĂŶĚ�ƌĞǀŝĞǁ�ŽĨ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͘�sŝƌĐŚŽǁƐ�
�ƌĐŚŝǀ�ϭϵϵϲ͖ϰϮϴ͗ϯϳϱͲϵ͘��K/͗�ϭϬ͘ϭϬϬϳͬ�&ϬϬϮϬϮϮϬϰ

22. dŽƐƚŝ��͕�Ğƚ�Ăů͘��ĂƌĐŝŶŽŵĂ�ĐƵŶŝĐƵůĂƚƵŵ�ŽĨ�ƚŚĞ�ŶĂŝů�ĂƉĂƌĂƚƵƐ͗�
ƌĞƉŽƌƚ�ŽĨ� ƚŚƌĞĞ� ĐĂƐĞƐ͘��ĞƌŵĂƚŽůŽŐǇ�ϭϵϵϯ͖ϭϴϲ͗ϮϭϳͲϮϮϭ͘�
�K/͗�ϭϬ͘ϭϭϱϵͬϬϬϬϮϰϳϯϱϬ

23. DĞůŽ��Z͕�Ğƚ�Ăů͘��ĂƌĐŝŶŽŵĂ�ĐƵŶŝĐƵůĂƚƵŵ�ŽƌŝŐŝŶĂƚŝŶŐ�ĨƌŽŵ�
ŝŶƚĞƌƚƌŝŐŝŶŽƵƐ� ůĞƐŝŽŶĞƐ͘� /Ŷƚ� :��ĞƌŵĂƚŽů� ϭϵϵϭ͖ϯϬ͗ϳϬϳͲϵ͘�
�K/͗�ϭϬ͘ϭϭϭϭͬũ͘ϭϯϲϱͲϰϯϲϮ͘ϭϵϵϭ͘ƚďϬϮϲϭϰ͘ǆ

Ϯϰ͘� sĂŶͲ'ĞĞƌƚ ƌǇĚĞŶ � :W͕ � Ğƚ � Ă ů ͘ � sĞƌƵĐŽƵƐ � ĐĂƌĐ ŝŶŽ -
ŵĂ� ŽĨ� ƚŚĞ� ŶĂŝů� ďĞĚ͘� &ŽŽƚ� �ŶŬůĞ� /Ŷƚ� ϭϵϵϴ͖ϭϵ͗ϯϮϳͲϴ͘�
�K/͗�ϭϬ͘ϭϭϳϳͬϭϬϳϭϭϬϬϳϵϴϬϭϵϬϬϱϭϭ

Ϯϱ͘� ^ŝůǀĞƌŵĂŶ�^͕�Ğƚ�Ăů͘�WƌŽůŝĨĞƌĂƚŝǀĞ�ǀĞƌƌƵĐŽƵƐ� ůĞƵŬŽƉůĂŬŝĂ͗�Ă�
ĨŽůůŽǁ�ƵƉ�ƐƚƵĚǇ�ŽĨ�ϱϰ�ĐĂƐĞƐ͘�KƌĂů�̂ ƵƌŐ�KƌĂů�DĞĚ�KƌĂů�WĂƚŚŽů�
ϭϵϵϳ͖ϴϰ͗ϭϱϰͲϳ͘��K/͗�ϭϬ͘ϭϬϭϲͬƐϭϬϳϵͲϮϭϬϰ;ϵϳͿϵϬϬϲϮͲϳ

Ϯϲ͘� �ĂǀŝĞƐ�̂ t͘�'ŝĂŶƚ�ĐŽŶĚǇůŽŵĂ�ĂĐƵŵŝŶĂƚĂ͗�ŝŶĐŝĚĞŶĐĞ�ĂŵŽŶŐ�
ĐĂƐĞƐ�ĚŝĂŐŶŽƐĞĚ�Ă�ĐĂƌĐŝŶŽŵĂ�ŽĨ� ƚŚĞ�ƉĞŶŝƐ͘� :��ůŝŶ�WĂƚŚŽů�
ϭϵϲϱ͖ϭϴ͗ϭϰϮͲϵ͘��K/͗�ϭϬ͘ϭϭϯϲͬũĐƉ͘ϭϴ͘Ϯ͘ϭϰϮ

Ϯϳ͘� ZĂũĞŶĚƌĂŶ�Z͕�Ğƚ͘� Ăů͘��ĐŬĞƌŵĂŶ Ɛ͛� ƚƵŵŽƌ� ;ǀĞƌƌƵĐŽƵƐ� ĐĂƌĐŝ-
ŶŽŵĂͿ�ŽĨ�ƚŚĞ�ŽƌĂů�ĐĂǀŝƚǇ͗�Ă�ŚŝƐƚŽƉĂƚŚŽůŽŐŝĐĂů�ƐƚƵĚǇ�ŽĨ�ϰϮϲ�
ĐĂƐĞƐ͘�^ŝŶŐĂƉƵƌĞ��ĞŶƚ�:�ϭϵϴϵ͖ϭϰ͗ϰϴͲϱϯ͘

Ϯϴ͘� DĐ�ŽǇ�:D͕�Ğƚ�Ăů͘�sĞƌƌƵĐŽƵƐ�ĐĂƌĐŝŶŽŵĂ�ŽĨ�ƚŚĞ�ŽƌĂů�ĐĂǀŝƚǇ͗�
Ă� ƌĞǀŝĞǁ�ŽĨ� ĨŽƌƚǇͲŶŝŶĞ�ĐĂƐĞƐ͘�KƌĂů� ^ƵƌŐ�KƌĂů�WĂƚŚŽů�KƌĂů�
DĞĚ�ϭϵϴϭ͖ϱϮ͗ϲϮϯͲϵ͘��K/͗�ϭϬ͘ϭϬϭϲͬϬϬϯϬͲϰϮϮϬ;ϴϭͿϵϬϬϴϭͲϱ

29. 'ƵŝƚĂƌƚ�:͕�Ğƚ�Ăů͘�,ƵŵĂŶ�ƉĂƉŝůůŽŵĂǀŝƌƵƐͲŝŶĚƵĐĞĚ�ǀĞƌƌƵĐŽƵƐ�
ĐĂƌĐŝŶŽŵĂ�ŽĨ�ƚŚĞ�ŵŽƵƚŚ͗�ĐĂƐĞ�ƌĞƉŽƌƚ�ŽĨ�ĂŶ�ĂŐŐƌĞƐƐŝǀĞ�ƚƵ-
ŵŽƌ͘ �:��ĞƌŵĂƚŽů�^ƵƌŐ�KŶĐŽů�ϭϵϵϯ͖ϭϵ͗ϴϳϱͲϳ͘��K/͗�ϭϬ͘ϭϭϭϭͬ
ũ͘ϭϱϮϰͲϰϳϮϱ͘ϭϵϵϯ͘ƚďϬϭϬϮϮ͘ǆ

30. Goethals PL, et al. Verrucous squamous carcinoma of the 
ŽƌĂů�ĐĂǀŝƚǇ͘ ��ŵ�:�̂ ƵƌŐ�ϭϵϲϯ͖ϭϬϲ͗ϴϰϱͲϱϭ͘��K/͗�ϭϬ͘ϭϬϭϲͬϬϬϬϮͲ
ϵϲϭϬ;ϲϯͿϵϬϰϭϯͲϲ

31. <ĂŽ� '&͕� Ğƚ� Ăů͘� �ĂƌĐŝŶŽŵĂ� ĐƵŶŝĐƵůĂƚƵŵ� ;ǀĞƌƌƵĐŽƵƐ�
ĐĂƌĐŝŶŽŵĂ� ŽĨ� ƚŚĞ� ƐŬŝŶͿ͘� �ĂŶĐĞƌ� ϭϵϴϮ͖ϰϵ͗ϮϯϵϱͲϮϰϬϯ͘�

�K/͗�ϭϬ͘ϭϬϬϮͬϭϬϵϳͲϬϭϰϮ;ϭϵϴϮϬϲϬϭͿϰϵ͗ϭϭфϮϯϵϱ͗͗ĂŝĚͲĐŶ-
ĐƌϮϴϮϬϰϵϭϭϮϵхϯ͘Ϭ͘ĐŽ͖ϮͲϯ

32. DĐŬĞĞ�W,͕�Ğƚ�Ăů͘��ĂƌĐŝŶŽŵĂ� ;ĞƉŝƚŚĞůŝŽŵĂͿ� ĐƵŶŝĐƵůĂƚƵŵ͗�
Ă� ĐůŝŶŝĐŽͲƉĂƚŚŽůŽŐŝĐĂů� ƐƚƵĚǇ�ŽĨ� ŶŝŶĞƚĞĞŶ� ĐĂƐĞƐ� ĂŶĚ� ƌĞ-
ǀŝĞǁ�ŽĨ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ͘�,ŝƐƚŽƉĂƚŚŽůŽŐǇ�ϭϵϴϭ͖ϱ͗ϰϮϱͲϰϯϲ͘�
�K/͗�ϭϬ͘ϭϭϭϭͬũ͘ϭϯϲϱͲϮϱϱϵ͘ϭϵϴϭ͘ƚďϬϭϴϬϯ͘ǆ

33. ^ĐŚǁĂƌƚǌ�Z�͘�sĞƌƌƵĐŽƵƐ�ĐĂƌĐŝŶŽŵĂ�ŽĨ�ƚŚĞ�ƐŬŝŶ�ĂŶĚ�ŵƵĐŽƐĂ͘�
:��ŵ��ĐĂĚ��ĞƌŵĂƚŽů�ϭϵϵϱ͖ϯϮ͗ϭͲϮϭ͘��K/͗�ϭϬ͘ϭϬϭϲͬϬϭϵϬͲ
ϵϲϮϮ;ϵϱͿϵϬϭϳϳͲϵ

ϯϰ͘� �ĂůĂƌĂŶ�W͕ �Ğƚ�Ăů͘�,ƵŵĂŶ�ƉĂƉŝůůŽŵĂǀŝƌƵƐĞƐ�ŝŶ�ϵϭ�ŽƌĂů�ĐĂŶ-
ĐĞƌƐ�ĨƌŽŵ�/ŶĚŝĂŶ�ďĞƚĞů�ƋƵŝĚ�ĐŚĞǁĞƌƐͲŚŝŐŚ�ƉƌĞǀĂůĞŶĐĞ�ĂŶĚ�
ŵƵůƚŝƉůŝĐŝƚǇ� ŽĨ� ŝŶĨĞǀƚŝŽŶƐ͘� /Ŷƚ� :� �ĂŶĐĞƌ� ϭϵϵϱ͖ϲϭ͗ϰϱϬͲϰ͘�
�K/͗�ϭϬ͘ϭϬϬϮͬŝũĐ͘ϮϵϭϬϲϭϬϰϬϯ

ϯϱ͘� >ƵďďĞ� :͕� Ğƚ� Ăů͘� ,WsͲϭϭ� ĂŶĚ�,WsͲϭϲ� ʹ� ĂƐƐŽĐŝĂƚĞĚ� ŽƌĂů�
ǀĞƌƌƵĐŽƵƐ� ĐĂƌĐŝŶŽŵĂ͘��ĞƌŵĂƚŽůŽŐǇ�ϭϵϵϲ͖ϭϵϮ͗ϮϭϳͲϮϮϭ͘�
�K/͗�ϭϬ͘ϭϭϱϵͬϬϬϬϮϰϲϯϲϵ

ϯϲ͘� <ƵůŬĞƌ��Z͕�Ğƚ�Ăů͘� WůĂŶƚĂƌ� ǀĞƌƌƵĐŽƵƐ� ĐĂƌĐŝŶŽŵĂ� ĨŽůůŽǁŝŶŐ�
transmetatarsal amputation and renal transplantation. 
�ŶŶ�WůĂƐƚ� ^ƵƌŐ�ϭϵϵϴ͖ϰϬ͗ϱϭϱͲϵ͘��K/͗�ϭϬ͘ϭϬϵϳͬϬϬϬϬϬϲϯϳͲ
ϭϵϵϴϬϱϬϬϬͲϬϬϬϭϯ

ϯϳ͘� �ƵĞƐƚĂ� <,͕� Ğƚ� Ăů͘��ĞƚĞĐƚŝŽŶ�ŽĨ� ŚƵŵĂŶ�ƉĂƉŝůůŽŵĂ� ǀŝƌƵƐ�
ŝŶ� ǀĞƌƌƵĐŽƵƐ� ĐĂƌĐŝŶŽŵĂ� ĨƌŽŵ�,/sͲƐĞƌŽƉŽƐŝƚŝǀĞ�ƉĂƚŝĞŶƚƐ͘�
:� �ƵƚĂŶ� WĂƚŚŽů� ϭϵϵϴ͖ϯϱ͗ϭϲϱͲϳϬ͘��K/͗� ϭϬ͘ϭϭϭϭͬũ͘ϭϲϬϬͲ
ϬϱϲϬ͘ϭϵϵϴ͘ƚďϬϭϳϭϬ͘ǆ

ϯϴ͘� <ŽŶĚŝͲWĂƉŚŝƚƐ��͕�Ğƚ�Ăů͘�,ƵŵĂŶ�ƉĂƉŝůůŽŵĂǀŝƌƵƐ�ŝŶ�ǀĞƌƌƵĐŽƵƐ�
ĐĂƌĐŝŶŽŵĂ�ŽĨ�ƚŚĞ�ǀƵůǀĂ͗�ĂŶ�ŝŵŵƵŶŽƉĂƚŚŽůŽŐŝĐĂů�ƐƚƵĚǇ�ŽĨ�
ƚŚƌĞĞ�ĐĂƐĞƐ͘��ƵƌŽ�:�'ǇŶĞĐŽů�KŶĐŽů�ϭϵϵϴ͖ϭϵ͗ϯϭϵͲϮϬ͘

39. �ƌĂŶǌĂŶŝ��͕�Ğƚ�Ăů͘��ƐƐŽĐŝĂƚŝŽŶ�ŽĨ�ŚƵŵĂŶ�ƉĂƉŝůůŽŵĂǀŝƌƵƐ�ƚǇƉĞ�
ϭϭ�ǁŝƚŚ�ĐĂƌĐŝŶŽŵĂ�ŽĨ�ƚŚĞ�ƉĞŶŝƐ͘�hƌŽůŽŐǇ�ϭϵϵϴ͖ϱϭ͗ϭϬϰϲͲϴ͘�
ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϭϲͬ^ϬϬϵϬͲϰϮϵϱ;ϵϴͿϬϬϭϬϱͲϴ

ϰϬ͘� <ĂǀŝŶ�,͕�Ğƚ�Ăů͘��ŚƌŽŶŝĐ�ĞƐŽƉŚĂŐŝƚŝƐ�ĞǀŽůǀŝŶŐ�ƚŽ�ǀĞƌƌƵĐŽƵƐ�
ƐƋƵĂŵŽƵƐͲĐĞůů� ĐĂƌĐŝŶŽŵĂ͗� ƉŽƐƐŝďůĞ� ƌŽůĞ� ŽĨ� ĞǆŽŐĞŶŽƵƐ�
ĐŚĞŵŝĐĂů�ĐĂƌĐŝŶŽŐĞŶ͘�'ĂƐƚƌŽĞŶƚĞƌŽůŽŐǇ�ϭϵϵϲ͖ϭϭϬ͗ϵϬϰͲϵϭϰ͘�
�K/͗�ϭϬ͘ϭϬϱϯͬŐĂƐƚ͘ϭϵϵϲ͘ǀϭϭϬ͘ƉŵϴϲϬϴϵϬϮ

ϰϭ͘� WŚĂŵ��d͕ �Ğƚ�Ăů͘�dŚĞ�ŚƵŵĂŶ�ƉĂƉŝůůŽŵĂǀŝƌƵƐ�ǀĂĐĐŝŶĞ�ĂƐ�ĂƚƌĞĂƚ-
ment for human papillomavirus-related dysplastic and 
ŶĞŽƉůĂƐƚŝĐ�ĐŽŶĚŝƚŝŽŶƐ͗���ůŝƚĞƌĂƚƵƌĞ�ƌĞǀŝĞǁ͘�:��ŵ��ĐĂĚ��Ğƌ-
ŵĂƚŽů�ϮϬϮϬ͖ϴϮ͗ϮϬϮͲϮϭϮ͘��K/͗�ϭϬ͘ϭϬϭϲͬũ͘ũĂĂĚ͘ϮϬϭϵ͘Ϭϰ͘Ϭϲϳ

ϰϮ͘� DĂŐĂŹĂ�D͕�Ğƚ�Ăů͘�^ƵƉĞƌĨŝĐŝĂů�ƐƋƵĂŵŽƵƐͲĐĞůů�ĐĂƌĐŝŶŽŵĂ�ŽĨ�
ƚŚĞ�ƐŬŝŶ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ŚƵŵĂŶ�ƉĂƉŝůůŽŵĂ�ǀŝƌƵƐ͘�WĂƚŽůŽŐşĂ�
ZĞǀ� >ĂƚŝŶŽĂŵ͘�ϮϬϮϬ͖ϱϴ͗ϭͲϭϭ͘�ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϮϰϮϰϱͬ
ƉĂƚƌů͘ǀϱϴŝĚ͘ϯϴϯϱ


