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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Modern skin cancer pathogenesis includes new concepts 

such as nitroso photocarcinogenesis and nitroso-mediated 
photosensitivity. The above 2 new concepts are in all likelihood 
also modeled/determined by photocarcinogens known as 
nitrosamines and/or NDSRIs available as contaminants in many 
drugs worldwide. 

The phototoxicity of nitrosamines is a known nonspecific 
property of them, for which evidence exists as far back as 1972. 

Current data from 2023/2024 are completely supportive 
of nitrosamines identified in drugs, with genotoxicity and 
phototoxicity proven once again. 

Regulators' data on polycontamination of a drug with up 
to several nitrosamines at the same time are of concern. The 
carcinogens/mutagens in question could also act as bi-/
polycarcinogens depending on whether they are metabolized or 
not.

Permanent combined intake of potentially/actually 
nitrosamine-contaminated drugs appears to be key in the 
subsequent development of multiple cutaneous tumours, 
according to new findings in the literature. The localization of 
these tumours in areas exposed to intense solar radiation could 
also be seen as indirectly pointing to the presence of certain 
photosensitisers in the human body. Some of these nitrosamines 
are photocarcinogens and human carcinogens at the same time. 

The identification and specification of each of these genotoxic 
photosensitizers in drugs has yet to be further investigated in 
detail. The FDA identifies them currently as substances with 
carcinogenic potency. The clinicopathologic correlations 
published to date within the intake of potentially contaminated 
drugs are indicative of 1) the need to redefine skin cancer 
pathogenesis and 2) the subsequent possible introduction of 
complete elimination regimens against nitrosamines.

We inform about another polymedication intake in a patient 
with arterial hypertension and diabetes mellitus, which includes 
the following medications: gliclazide 60 mg once daily and 
metformin hydrochloride 850 mg once daily, both since 24 years 
; sotalol hydrochloride 80 mg since 2 years; bisoprolol fumarate 
5 mg since 17 years; candesartan cilexetil/hydrochlorothiazide 
16 mg/ 12.5 mg since 2 years; and lercanidipine hydrochloride 20 
mg also since 2 years. Within this intake, it is notable that 1) all 
6 of these drugs appear in the databases for possible availability 
as nitroso compounds, and that 2) this is the seventh consecutive 
keratinocyte tumor treated surgically (in this period).

In the presented patient, surgical treatment was performed 
using a shark pedicle island flap for BCC of the nose, which is 
an ideal option for tumors with location in the alar or periralar 

area. An optimal postoperative outcome was achieved.
This article focuses on the possible role of drug-mediated 

photo nitrosogenesis/ carcinogenesis of skin cancer by briefly 
reviewing and analyzing the available literature to date.

Key words. Shark pedicle island flap, drug related 
Photocarcinogenesis, Nitroso photocarcinogenesis, candesartan, 
hydrochlorothiazide, bisoprolol, sotalol, metformin, gliclazide, 
BCC, skin cancer.
Introduction.

The localization of keratinocytic tumors in areas exposed to 
solar radiation is a clear indication of its pathogenetic role [1,2]. 
The heterogeneous mutations identified at the time and after 
exposure of patients to UV radiation [2] are in all likelihood due 
to or could be conditioned/explained by other, currently poorly 
known or not yet definitively identified pathogenetic factors 
(such as nitrosamines for example). 

New, but also old, scientific literature sheds some light on the 
question: How does photosensitivity arise or what could give 
rise to it [3-5]? Recently, regulatory authorities in the face of 
the FDA have identified or provided strong evidence for the 
presence of contaminants known as nitrosamines/NDSRIs, 
in about 300 of the most widely distributed drugs worldwide 
[6]. As early as 52 years ago, it was established that many of 
these carcinogens/mutagens cause phototoxicity in addition to 
genotoxicity [3].

There is scant to nonexistent literature data focusing on 
the nitrosamines identified to date in drug preparations, their 
bioavailability in peripheral blood as well as in lesional, tumor 
tissue, in the context of their regular, permanent drug intake. 

However, a number of indirect but logically grounded data 
in the form of clinicopathological correlations are strongly 
suggestive that any actual/potential/contaminated combined 
drug intake (of vitamins, antihypertensives, antidiabetics, and/
or antiarrhythmics), could lead to the manifestation of relatively 
monomorphic, keratinocytic tumors [7-10]. Photocarcinogens, 
also known as nitrosamines, remain the only logical link 
between drug intake and subsequent permanent keratinocytic 
cancer formation [3-5]. 

Starting from this very hypothesis, we present another patient 
who developed multiple keratinocytic tumors in the head 
region against the background of a potentially nitrosamine-
contaminated polymedication regimen that included: metformin, 
gliclazide, sotalol, bisoprolol, candesartan, hydrochlorothiazide, 
and lercanidipine. New aspects of skin carcinogenesis are 
discussed in the context of so-called metabolic reprogramming 
of the tumor cell [7,9,10].
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Case report.
An 80-year-old female presented to the dermatology department 

with primary complaint of a slowly growing tumor formation 
on the nose, which had been present for approximately 5 years 
(Figure 1). The patient has a medical history of surgically 
removed six tumor formations from the head region between 
2000 and 2019, with the most recent being an adenoid-cystic 
type of basal cell carcinoma removed from the forehead in 2019. 
Her medical history also includes diabetes type 2, arterial hypertension 
(since more than 25 years), tympanic membrane surgery in 1979, 
surgery on the right leg for thrombosis, surgery for a perforated gastric 
ulcer in 1987, and a thyroidectomy in 1988. No family history of skin 
cancer in any family member was reported.

Figure 1. A solitary nodular formation located on the right perialar 
nasal region, covered with crust and visible telangiectasias.

The patient has been on systemic therapy with the following 
medications: gliclazide 60 mg once in the morning and metformin 
hydrochloride 850 mg once in the morning, both since 2000; 
sotalol hydrochloride 80 mg (half a tablet administered in the 
morning and at noon) since 2022; bisoprolol fumarate 5 mg as 
needed since 2007; candesartan cilexetil/hydrochlorothiazide 
16 mg/ 12,5 mg as needed since 2022; and lercanidipine 
hydrochloride 20 mg as needed, also since 2022.

The patient requested physical examination and further 
therapeutic approach to be established.

Routine blood tests were conducted, showing no abnormalities. 
An ECG was performed, revealing sinus rhythm with a first-
degree AV block and no significant ST-T changes.

The dermatological examination revealed a solitary nodular 
formation located on the right perialar nasal region, covered 
with crust and visible telangiectasias (Figure 1). The lesion was 
suspected for basal cell carcinoma. Enlarged lymph nodes were 
not palpable.

The patient was recommended surgical excision under local 
anesthesia with lidocaine 2%. The tumor formation located on 
the right perialar nasal region was excised with an oval excision, 
which resulted in a circular primary defect (Figures 2 and 3). 
Primary closure with single interrupted sutures or secondary 

wound healing were not an option due to the complexity of the 
anatomical area, as both approaches would likely result in a poor 
aesthetic outcome. To reconstruct the primary defect, we opted 
for the one-stage shark pedicle flap reconstructive technique 
(Figure 4). The postoperative histopathological evaluation was 
indicative of BCC from nodular type, stage 1. 

Figure 2. Preoperative view: Outlining the primary defect and the 
subsequent shark pedicle flap.

Figure 3. Preoperative view: Primary wound defect after oval excision 
of the tumor formation.

Figure 4. Preoperative view: Secondary wound defect – shark pedicle 
flap.
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This approach ensured the preservation of the natural 
concavities of the nasofacial sulcus and alar groove, while 
maintaining the nerves and blood vessels beneath. A caudal 
incision was made along the alar sulcus and nasolabial fold 
(Figures 2 and 4). The width needed for the “shark’s snout” 
was determined by measuring the distance between the alar 
sulcus and the medial edge of the defect. The distance was 
then transferred to the cranial border of the primary defect. The 
incision line was then extended medially in a curved manner 
from the cranial edge of the wound, merging into the caudal 
incision at the nasolabial fold (Figure 4). The right cheek was 
used as part of the flap (Figures 2 and 4). The secondary defect 
appears like a “shark with its jaws open”. The inferior part of 
the flap was then dissected down to the hypodermis, and the 
pedicle was carefully mobilized to preserve the subcutaneous 
vascular supply (Figure 4). The superior part of the flap was 
also dissected and mobilized. Levator labii superioris muscle 
provided an additional blood supply to the area. The underlying 
cartilage was left intact. The “shark’s snout” was then rotated 
90 degrees to align seamlessly with the primary wound defect. 
Closure of the secondary wound defect was achieved using 
single interrupted sutures (Figure 5). The first suture was placed 
at the inferior part of the “shark’s snout”. The histopathological 
examination confirmed an infiltrative, high-risk basal cell 
carcinoma with superficial ulceration, prominent desmoplastic 
stroma, and focal peripheral inflammatory infiltrates. The tumor 
measured 8 mm in diameter and 4 mm in thickness, with clear 
margins of at least 2 mm from the lateral resection lines and 
1 mm from the deep resection line. A whole-body CT scan 
with contrast was advised for staging. Daily dressings with 
povidone-iodine were recommended, along with metamizole 
sodium ampoules for pain management as needed. Removal of 
the sutures was performed 14 days post-surgery. A favorable 
outcome was achieved one month postoperatively (Figure 6). 

Figure 5. Preoperative view: The secondary wound defect is closed 
with single interrupted sutures.

Figure 6. 1 month follow-up.

The patient’s medication regimen was adjusted to gliclazide 60 
mg administered once in the morning, metformin hydrochloride 
850 mg once in the morning, and sotalol hydrochloride 80 mg, 
half a tablet taken both in the morning and at noon.
Discussion.

There are two main external or environmental factors that 
could be related to the modern vision of skin carcinogenesis 
and probably determine the incidence of keratinocytic cancers 
(but not only keratinocytic cancers) through the potentiation of 
acquired mutations and/or directly through genotoxicity: 2.1 
solar radiation and 2.2 the permanent contact of the human body 
with photocarcinogens/mutagens, also known as nitrosamines/
NDSRIs [7-11]. According to the International Agency for 
Research on Cancer (IARC), tobacco specific nitrosamines has 
been found to play a central role in tobacco-smoke mediated 
cancer initiation [11]. The same or analogous ones have also 
been identified in drugs, with emphasis on the fact that they are 
genotoxic and phototoxic [4,5].

It is also interesting that a single drug is capable of being 
contaminated with up to several carcinogens/mutagens/
nitrosamines/NDSRIs simultaneously: for example 
(N-nitrosodimethylamine [NDMA] and N-nitrosodiethylamine 
in losartan [5]. That is, polycontamination with several 
carcinogens/ nitrosamines could be present or present even with 
monomedication with only one particular sartan [5]. 

On the other hand, a given nitrosamine such as NDMA, is able 
to directly activate RAS oncogenes, and its active methylated 
metabolite, methyldiazonium, is also mutagenic [12]. In 
practice, it appears that polycontaminated drug intake, in the 
context of polymorbidity, could be associated with the intake 
of twice as many (photo)nitroso-carcinogens/mutagens, also 
known as nitrosamines or their derivatives [5,12]. 

The permanent , combined, potentially nitrosamine-
contaminated intake of drugs (in our presenting patient) such 
as metformin [9,13], gliclazide, hydrochlorothiazide [8,9], 
bisoprolol/sotalol [10], lercanidipine [14,15] and candesartan 
[8], could (and according to other literature data) also be 
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associated with or considered as the intake of a cocktail 
of heterogeneous photo/nitroso carcinogens, carcinogens/
mutagens that also determine the appearance of multiple 
cutaneous tumors (keratinocytic/melanocytic) in areas exposed 
to solar radiation [8-10,13-15].

Foreign authors collectives believe that the use of 
antihypertensives (HR [95% CI]: 1.12 [1.07-1.18]), ACE 
inhibitors (1.09 [1.01-1.18]), calcium channel blockers (1.13 
[1.05-1.22]), diuretics (1.20 [1.12-1.27]), loop diuretics (1.17 
[1.07-1.28]), and thiazides (1.17 [1.03-1.33]) could be each 
associated with higher NMSC risk [16]. NMSC risk linearly 
increased with use of multiple antihypertensives (p-trend = 
0.02) and with longer duration of use (p-trend < 0.01) [16]. 

Similar data have been reported for hydrochlorothiazide and 
the subsequent development of skin cancer: keratinocytic and 
melanoma: with increased risks with longer durations and 
cumulative doses [17].

According to data from German authors, hydrochlorothiazide 
intake could be associated with the development of up to 4 types 
of nonmelanocytic tumors: HCTZ was significantly higher in 
patients with AFX/PDS (44.5%) compared to patients with 
SCC/BCC (25.3%) [18]. ˝Additionally, diabetes mellitus or 
its comorbidities may be associated with an increased risk for 
AFX/PDS˝ [18]. In all likelihood, the comorbidities shared by 
the colleagues (diabetes mellitus) [18] could also be related to 
the potential intake of metformin and sitagliptin, for which there 
is already strong evidence that, in the context of polymedication 
polycontamination, they could also have pro-carcinogenic 
effects [9,13].

Unfortunately, none of the aforementioned articles [16-18] 
address the fact that each of the drugs presented in them (after 
or during whose intake skin cancer occurs) is actually also on 
the 2024 FDA list for nitroso-contaminated products [6]. That 
is to say, in the groups in question, one could also make the 
suggestion that it is a probable case of concentrated (or normal 
daily) intake from a cocktail of nitroso carcinogens [16-18]. Or 
the intake of substances whose presence has not been officially 
declared to this day by regulators in the face of the EMA and 
the FDA.

Surgical treatment of tumors in the nasal area is challenging 
for dermatosurgeons, with options for adequate single-stage 
surgical treatment often hesitating between shark pedicle island 
flap and bilobed flap [19,20].

Incorrect planning or performance of a shark flap could 
be associated with necrosis of part of the area mobilized for 
transposition and adaptation, subsequent nasal asymmetry or 
marginal promination in the area of the ˝shark tail˝ [21].

The shark pedicle island flap is ideally suited for the surgical 
treatment of tumors in the perialar area and the alar sulcus area 
[22]. 

Proper performance of this procedure also guarantees perfect 
postoperative results [23,24]. Shark pedicle island flap was first 
described as a surgical technique in the nasal area in 2006 by 
Cvancara and Wentzell [24]. In practice, it is a myocutaneous 
island flap in the form of a shark [24]. The jaws of this shark 
are formed by the tumor formation or defect that occurs after 
its removal. Correction or closure of this defect corresponds 

to a ˝Smiling shark˝ (Figure 5). The intraoperative finding of 
this defect could be likened to an ˝Angry shark˝ with open jaws 
(Figure 4).

An interesting analogy could be drawn based on a number 
of available literature data. Tobacco-specific nitrosamines are 
carcinogenic to the human genome, in fact inducing mutations 
that affect the tumour suppressor gene p53 and RAS oncogenes 
[25]. These genes also belong to the genes affected by acquired 
mutations responsible for the occurrence and progression of skin 
cancers: melanoma and keratinocytic cancers [26-33]. It would 
be logical to think in direction of drug-mediated phototoxicity 
and photo nitroso carcinogenesis [7-10], both modelled or 
distinguished in the context of permanent contaminated Nitroso-
drug intake.

Nitrosamines and/or nitroso compounds could also be defined 
as multipotent carcinogens [34]. 

Precisely because of the above-mentioned facts, their 
future cataloguing and detailed analysis with respect to skin 
carcinogenesis should be considered as a priority.

In conclusion, we present a patient with a new basal 
cell carcinoma localized in the perialar area/alar sulcus 
area arising within the context of a potentially/actually 
nitrosamine-contaminated drug intake. The role of nitroso 
contamination in the context of photo-nitrosocarcinogenesis 
and oncopharmacogenesis is commented. 

The so-called shark pedicle island flap appears to be a 
good therapeutic option for tumors with similar or analogous 
localization.
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