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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.
Contamination of a heterogeneous class of drugs with 

nitrosamines of an also different type underlies or defines 
the occurrence of drug-induced skin cancer Nitrosogenesis 
or keratinocyte cancer Oncopharmacogenesis. Further 
identification of some of these carcinogens in drugs as both 
phototoxic and genotoxic in turn defines concepts such as 
Drug-Mediated Nitroso-Photo Carcinogenesis. Its first formal 
representative was and remains at present Nitrosomorpholine 
(Nmor). 

Unfortunately, further data on the propensity of individual 
nitrosamines and/or their derivatives to absorb photons 
and generate phototoxicity are lacking. The simultaneous 
intake of a heterogeneous class of drugs in the context of 
Nitrosocontamination, now officially announced by regulators, 
makes the initiation of cutaneous carcinogenesis a perfectly 
possible scenario. Continuous, permanent intake of several 
types of carcinogens/mutagens or nitrosamines in the context 
of potential / or real Nitrosocontamination is probably able 
to activate certain oncogenes such as RAS oncogenes and 
neutralize certain tumor suppressor genes such as p53. We 
report another case of a female patient who developed over 
the years 3 high-risk basal cell carcinomas in the facial area in 
a stepwise fashion in the context of potentially contaminated 
drug treatment with ACE inhibitor/ Ramipril/, Beta blocker/ 
bisoprolol/, anticoagulant/ rivaroxaban/ and folic acid. 

The possible role of Nitroso contamination in polymedication 
in the context of drug related Nitroso-Photocarcinogenesis for 
the triggering of multiple basal cell carcinomas is commented. 
The performed Mustardé rotation flap for the tumour near the 
lower eyelid was with optimal final reconstructive result.

Nitroso-Folic acid and Nitroso- Riviroxabanan are described 
for the first time in the medical literature as possible key elements 
that could have an activating effect on skin carcinogenesis on 
the background of the so-called metabolic reprogramming of 
the future tumour cell.

Key words. Nitroso Rivoroxaban, Nitroso-Folic acid, Nitroso-
Ramipril, Nitroso-Bisoprolol, p53, RAS, Mustarde rotation flap, 
dermatologic surgery.
Introduction.

Basal cell carcinoma (BCC) is one of the most frequently 
diagnosed cutaneous malignancies among the Caucasian 
population [1]. Over the past 30 years, the incidence rate has 
increased by 20% to 80% [2]. BCC predominantly occurs on sun-
exposed areas of the skin, with rare instances found on mucous 
membranes, palms or soles [2]. This tumor is characterized by 

its slow growth and infrequent metastatic potential [2]. While 
basal cell carcinoma is rarely fatal, it can cause significant local 
damage to the underlying tissues if left untreated [2]. Patients 
with previous history of basal cell carcinoma are 10 times more 
likely to develop a subsequent basal cell carcinoma compared to 
patients without history of non-melanoma skin cancer (NMSC) 
[2].

The primary risk factors for developing keratinocytic 
tumors include ultraviolet radiation, immunosupression or a 
compromised immune system, skin microbiome alterations, 
pigmentary factors, and aging [1].

Ultraviolet (UV) radiation is a well-known causative 
environmental carcinogen associated with the development of 
keratinocyte cancers [1]. Chronic exposure to UV radiation 
leads to direct DNA damage, generates reactive oxygen species 
that cause indirect DNA damage, and results in dose-dependent 
suppression of the cutaneous immune system [2].

Several tumor suppressor genes and proto-oncogenes are 
involved in the pathogenesis of basal cell carcinoma [3]. Key 
components of the Hedgehog signaling pathway, such as 
PTCH1 and SMO, play crucial roles, along with the TP53 tumor 
suppressor gene and members of the RAS proto-oncogene 
family [3]. Recent studies are also exploring new genes linked 
to basal cell carcinoma carcinogenesis, including PTPN14 and 
LATS1, both effectors of the Hippo-YAP signaling pathway, 
and MYCN [3]. Additionally, recent findings have highlighted 
frequent non-coding mutations in the regulatory promoter 
regions of the TERT and DPH3-OXNAD1 genes [3].

Oral corticosteroid use has been identified as a potential risk 
factor for developing basal cell carcinoma, with an estimated 
incidence rate ratio (IRR) of 1.15 (95% CI: 1.07-1.25) [4]. 
Similarly, methotrexate use has been linked to an elevated risk 
of developing bcc, with an adjusted odds ratio (OR) of 1.29 
(1.20-1.38) [5]. The risk was estimated higher with higher 
cumulative doses of the medication [5].

However, these environmental risk factors and complex 
carcinogenic processes can take considerable time to manifest 
phenotypically. These observations, along with other recent 
findings, support the (hypo)thesis that skin carcinogenesis, 
particularly in the context of polymedication, may be triggered 
by additional causative agents, currently known as nitrosamines 
[6].

It is well-established that exposure to a combination of 
medications contaminated with carcinogens can act as 
a “cocktail” of carcinogenic agents, which may include 
both photocarcinogenic and genotoxic components. 
Clinicopathological evidence suggests that such exposure 
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is linked to the development of both keratinocytic [7] and 
melanocytic [8] skin cancers also.

In the treatment of skin cancer, particularly basal cell 
carcinoma, several therapeutic options are available depending 
on the disease stage and characteristics: for localized disease 
is recommended surgical excision with margin evaluation, 
Mohs Micrografic surgery, radiation therapy, curettage and 
electrodesiccation, cryosurgery, photodynamic therapy, topical 
5-fluorouracil, topical imiquimod, and carbon dioxide laser; 
for metastatic or locally advanced disease – hedgehog pathway 
inhibitors; and for recurrent nonmetastatic disease – surgical 
excision or Mohs Micrographic surgery [9]. 

In cases of locally destructive or high-risk BCC near the lower 
eyelid for example, or when the primary defect is sufficiently 
large, the melolabial advancement flap has proven to be an 
effective one-step treatment option [10].

In this case report, we explore some new aspects and thesis 
about the complex pathogenesis of keratinocytic cancer, 
focusing on the potential role of drug-induced Nitrosogenesis 
associated with the use of 1) folic acid, 2) ramipril, 3) bisoprolol, 
and 4) rivaroxaban. We also discuss the impact of possible 
contaminants in these medications in the context of the modern 
concept on tumor cell metabolic reprogramming.
Case report.

A 74-year-old female came to the dermatology department 
with primary complaint of a basal cell carcinoma under the left 
lower eyelid, histologically confirmed three years prior. The 
tumor had been treated unsuccessfully with imiquimod 5% 
cream. In the past six months, the patient reported rapid growth 
of the tumor formation. 

The patient reports having urticarial systemic vasculitis since 
2010, arterial hypertension since 2008; a basal cell carcinoma 
on the upper cheek dating from 2009-2010 and subsequent 
surgically removed in 2018; and another basal cell carcinoma 
in the left temporal region since 2021, successfully treated with 
imiquimod. Additionally, she has a history of arterial fibrillation 
and heart failure from 2023. She reports allergies to metamizole 
sodium, acetylsalicylic acid, and nimesulide.

The patient’s systemic medication regimen includes bisoprolol 
fumarate 5 mg, two tablets daily since 2023 (previously taken 
as one tablet daily from 2008 to 2018); eplerenone 25 mg, one 
tablet daily since 2023; methylprednisolone 4 mg, one tablet 
daily according to a prescribed scheme since 2010; etoricoxib 
60 mg, taken once every two weeks since 2023; rivaroxaban 20 
mg, one tablet daily since the beginning of 2023; methotrexate 
2.5 mg, two tablets once a week; digoxin 0.25 mg, half a tablet 
once daily; ramipril 5 mg, one tablet as needed since 2023; and 
folic acid and vitamin D, both taken since 2023 (previously 
from 2020 to 2022).

She requested physical examination and further therapeutic 
approach to be established.

The dermatological examination revealed a tumor-like 
formation under the left eyelid, measuring 2.5 cm in diameter, 
with a pearly border, erosions, and superficial telangiectasias 
(Figure 1). In the area of the left medial corner of the eye, 
a smaller tumor-like formation of 0.5 mm was observed. 
Additionally, hypopigmentation measuring 2 cm in diameter 

was noted in the left temporal region, corresponding to the basal 
cell carcinoma that was successfully treated with imiquimod 
(Figure 1). Enlarged lymph nodes were not palpable.

An MRI of the facial skull revealed changes in the area of 
the lower eyelid of the left orbit consistent with a volumetric 
process. No focal pathological changes were observed in the 
brain parenchyma supra- and subtentorially. The skin and 
subcutaneous tissue showed infiltration, but there was no 
evidence of involvement of the underlying tissues like muscles 
and bone structures.

Figure 2. Primary circular skin defect after oval excision with a 4 mm 
safety margin of the tumor formation under the left lower eyelid.

Figure 1. A tumor-like formation under the left eyelid, measuring 
2.5 cm in diameter, with a pearly border, erosions, and superficial 
telangiectasias. In the area of the left medial corner of the eye, a 
smaller tumor-like formation of 0.5 mm is also observed. Additionally, 
hypopigmentation from a previously treated bcc, measuring 2 cm in 
diameter is noted in the left temporal region.
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The patient was recommended surgical excision of the lesion 
under the left eyelid.

Preoperatively, the patient was consulted by a cardiologist who 
adjusted her medication, switching from rivaroxaban 20 mg to 
nadroparin calcium solution 0.4, administered twice daily.

After thorough disinfection of the operative field and under 
local anesthesia with 1% lidocaine, the tumor formation under 
the left lower eyelid was removed with an oval excision with a 
4 mm safety margin (Figure 2). Hemostasis was achieved, and 
a Mustardé rotation flap was used to reconstruct the primary 
circular skin defect (Figure 3). The remaining skin defect 
was then closed with using single interrupted sutures (Figure 
4, 5). A sterile povidone-iodine dressing was applied. The 
excised material was sent for histological certification, which 

confirmed ulcero-nodular basal cell carcinoma. Postoperatively, 
to accelerate the resorption of the edema, the patient was 
prescribed desloratidine 5 mg once daily, methylprednisolone 
20 mg intravenously in 300 ml of 0.9% NaCl once daily, and 
famotidine 20 mg twice daily. The postoperative period was 
uneventful.

An ophthalmologist was consulted and surgical removal of 
the small additional tumor formation involving the left medial 
corner of the eye was planned. A whole-body contrast-enhanced 
CT scan for staging was negative for metastatic spread.
Discussion.

The drastically increasing incidence of keratinocytic 
cancer worldwide is a not unknown fact, the roots of which 
currently remain incompletely understood [11]. Despite 
massive campaigns for sunlight protection and the relatively 
constant intensity of the latter over the years, cancer incidence 
is skyrocketing [11,12]. The search for the real causes of 
this incidence should be focused on the identification and 
recognition of new environmental factors that should be able to 
1) induce acquired mutations, 2) be potential photocarcinogens 
and/or have 3) permanent contact with the human body. And 
such substances were recently discovered and categorized: 
nitrosamines and their derivatives, localized however in 
pharmaceutical preparations also [13,14]. 

For the period 2019-2023, regulators in the face of the FDA 
have identified certain carcinogens/mutagens, also known 
as nitrosamines, that are found in heterogeneous form and 
concentration in about 300 of the most commonly distributed 
drugs worldwide [13,14]. 

Some of these drugs have even been found to contain more than 
one nitrosamine, so there is also evidence of polycontamination 
with more than 1 nitrosamine in a given drug [15]. One 
of the nitrosamines relatively recently identified as being 
present in drugs-nitrosomorpholine-has been shown to exhibit 

Figure 4. Mustarde rotation flap technique used for the closure of the 
primary circular skin defect.

Figure 3. Mustarde rotation flap technique used for the closure of the 
primary circular skin defect.

Figure 5. The remaining skin defect is closed with single interrupted 
sutures.
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interesting characteristics: genotoxic yet phototoxic before 
metabolisation in the liver [15,16]. Open questions remain, 
are the other nitrosamines identified in the drugs phototoxic 
and genotoxic prior to methylation in the liver, and are their 
subsequently formed metabolites mutagenic, carcinogenic, and/
or simultaneously phototoxic?

Some expert opinions remain of concern, which are indicative 
of the fact that NDMA, for example, activates RAS Oncogenes 
prior to its metabolisation in the liver, and after its metabolisation, 
the resulting metabolite, methyldiazonium, is also a mutagen 
[17]. In practice, monocontamination of a particular drug with 
only one nitrosamine (NDMA), could act on the principle of 
either being a bicarcinogen, polycarcinogen. 

The hallmark of the theses, theories or actual/ modern 
pathogenesis/ understandings for cancer in general, but also 
skin cancer in particular, is based on 1) the activation of the so-
called metabolic reprogramming/initiation of a tumor clone or 
of a future tumor cell due to contact with factors of the external 
environment (mutagens/carcinogens/nitrosamines), which 
could disturb the balance between the processes of proliferation 
and programmed cell death for example [18]. For skin cancer, a 
major role of this reprogramming (or its initiation) of the future 
tumor cell is mainly attributed to the solar radiation [18].

According to the International Agency for Research on Cancer 
(IARC), tobacco-specific nitrosamines play a key role in the 
initiation phase of a variety of cancers caused virtually by 
inhalation from cigarette smoke [18]. 

Tobacco-specific nitrosamines are known to cause acquired 
mutations in human DNA, primarily and predominantly 
affecting RAS oncogenes and the tumor suppressor gene p53 
[19].

However, the same genes are also the major genes found 
to be affected in skin cancer [20,21]. What leads medical 
professionals and scientists to think that nitrosamines taken 
as permanent, daily, long-term, polymedicated intake in the 
context of polymorbidity would have a different effect on the 
human genome compared with sporadic intake of nitrosamines 
similar in composition and action but taken inhaled and via 
tobacco, remains unclear? A significant number of publications 
worldwide are indicative of such a direct or indirect pathogenetic 
link or association.

Whether photocarcinogenesis/phototoxicity is (self-) 
potentiated within the so-called nitroso-photocarcinogenesis 
remains also unresolved, but perfectly reasonable as a thesis 
or starting point concerning future analyses. A number of 
publications have found a pathogenetic association between 
potentially nitrosamine-contaminated polydrug intake and the 
subsequent development of multiple keratinocytic cancers 
[22,23].

International data on this topic are not lacking. There is new 
evidence that it is the intake of antihypertensives that could be 
associated with the development of certain skin cancers such 
as: basal cell carcinomas, squamous cell carcinomas, dermal 
pleomorphic sarcoma and atypical fibroxanthoma [24].

The dilemma remains open here: does potential 
contamination with nitrosamines mediate the phototoxicity 
and photocarcinogenic effect of the drug in this case 

(hydrochlorothiazide)? Do these two effects concerning the 
presence of nitrosamines in drugs exist separately: a purely 
mutagenic/carcinogenic effect and a photo-nitroso-mediated 
toxic/carcinogenic effect? 

The largely overlapping mutational patterns/target genes 
of nitrosamine-initiated mutations with those responsible for 
skin cancer are at least indicative of possible nitroso-mediated 
negative effects presented, but those time probably drug related.

A similar meta-analysis by an American collective in 2024 
[25], is indicative of ˝Increased risks were seen for basal cell 
carcinoma with calcium channel blockers (relative risk [RR] 
= 1.17, 95% confidence interval [CI] = 1. 11-1.22), diuretics 
(RR = 1.06, 95% CI = 1.03-1.10), and thiazides (RR = 1.10, 
95% CI = 1.04-1.16); for squamous cell carcinoma with calcium 
channel blockers (RR = 1. 08, 95% CI = 1.01-1.14), diuretics 
(RR = 1.29, 95% CI = 1.17-1.43), and thiazides (RR = 1.36, 
95% CI = 1.15-1.61)˝ [25].

This article does not comment, however, on whether 1) the 
medications that were analyzed as being at risk belonged to the 
group of potentially nitrosamine-contaminated drugs created by 
the FDA, and 2) whether there was concomitant use of other, 
non-antihypertensive drugs also belonging to this potential 
contamination list ]25].

An innovative and recently published study on postmenopausal 
hypertensive patients taking photosensitizing antihypertensives 
found an association between : ˝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]) were each associated with higher NMSC 
risk [26]. NMSC risk linearly increased with use of multiple 
antihypertensives (p-trend = 0.02) and with longer duration of 
use (p-trend < 0.01) [26]. ˝

Although again not thematized as a potential cofactor for 
cutaneous carcinogenesis [26] and here nitrosamines, could be 
the mediating phototoxicity and photocarcinogenicity ˝nitroso-
agent˝, analogous to previously shared literature data [27-29].

The contribution of the data presented in the current publication 
lies in the opportunity to further clarify/ crystallize the role of 
drug-triggered carcinogenesis and its broad basis.

This basis could be based not only on potentially nitrosamine-
contaminated antihypertensive drugs but also on other drugs 
present in the list of FDA-contaminated drugs [13,14]. The 
same or completely overlapping skin tumors, also occurred after 
potentially contaminated intake of sitagliptin and/or metformin 
for example [30,31], as well as after polymedication with 
neuroleptics/ Olanzapine and antidepressants/ Velafaxine [32].

In the patient presented, the following facts are of interest: 1) 
The stepwise development of 3 basal cell carcinomas localized 
in areas exposed to solar radiation, 2) Their development in the 
context of or after initiation of bisoprolol, Rivoroxaban, Ramipril 
and folic acid, and 3) That all 4 of these medications have been 
described as potentially contaminated with nitrosamines of 
heterogeneous carcinogenic potency according to the FDA/
official bulletin and the Australian Medicines Control Agency 
list [13,33].
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Another point of interest should be the fact that folic acid [13] 
and rivaroxaban [33] are new, previously undescribed drugs 
that, possibly and according to clinical observations, could 
have a potential role to model the processes of drug-mediated 
nitrosogenesis/carcinogenesis concerning skin cancer and basal 
cell carcinomas in particular. Rivoroxaban has been catalogued 
as a potentially nitrosamine-contaminated drug-according to the 
Australian Government/ Department of Health and Aged Care/ 
Therapeutic Goods Administration [33] lists, but not by those of 
the FDA and EMA. This leads us to consider that, in practice, 
contamination is not uniform across latitudes and affects 
heterogeneous medications [13,33]. This is what necessitates 
the establishment of nationally responsible institutions to 
monitor, control (and eliminate) the presence of carcinogens/
mutagens in drugs. And this availability to be officially declared 
in the prescriptions of the drugs or eliminated completely.

The concomitant intake of 4 potentially nitrosamine and/or 
nitroso derivative contaminated drugs (rivaroxaban, folic acid, 
bisoprolol and ramipril) should not be surprising in terms of the 
development of another basal cell carcinoma in the facial area 
(Figure 1).

The role of drug-induced nitrosogenesis/photo/nitroso-
carcinogenesis in the case described is difficult to differentiate 
in terms of its relevance due to the concomitant long-term intake 
of immunosuppressants (low-dose prednisolone/methotrexate, 
see history) due to a past diagnosis of vasculitis. 

Keratinocytic cancers are seen as a common side effect in 
patients on immunosuppressive medication or with weakened 
immunity [34,35]. However, this in no way neglects the 
presence of the nitrosocomponent in the polymedication of 
the described patient, but on the contrary, requires the urgent 
clarification of this issue: the simultaneous administration of a 
cocktail of carcinogens to influence the initiation process of the 
cancer cell in the context of metabolic reprogramming [18], but 
this time through drugs. 

The contribution of the casuistic described in the publication 
consists in the tabulation of two other new drugs- rivoroxaban 
and folic acid (described as potentially contaminated with 
nitrosamines according to the current international regulatory 
lists for the control of carcinogens in medicines), distributed 
in the USA and Australia [13,33]. In combination with beta 
blockers (bisoprolol) and ACE inhibitors (ramipril), these drugs 
carry a risk of developing multiple keratinocytic tumors. 

The complex assessment of the relevance of carcinogen intake 
in the context of polymedication and polycontamination (drug-
mediated skin cancer nitrosogenesis) for the development 
of keratinocytic cancer, as well as concomitant iatrogenic 
immunosuppression due to the presence of vasculitis, is difficult 
but should by no means be neglected.

Successful surgical treatment by using a Mustardé rotation 
flap is a challenge for dermatologic surgeons, especially in 
areas close to the lower eyelid, because of the risk of developing 
ectropion or inadequate aesthetic results afterwards [36,37]. 

The advantage of this type of plastic lies in the fact that the 
tension is spread in a horizontal direction / towards the nose 
rather than in a vertical direction / towards the eye, thus 
preventing the formation of an ectropion of the lower eyelid 
[38].

Future analyses regarding the phototoxicity/nitroso-photo-
mediated carcinogenicity of drug-related nitrosamines and/
or their derivatives could prove pivotal in terms of ultimately 
unraveling the pathogenesis of skin cancer. The phototoxic 
properties of most nitrosamines have been known to the 
scientific community since 1972 [39].

The recent identification of nitrosamine (nitrosomorpholine/
NMor) as a contaminant in drug preparations, which has potent 
genotoxic and phototoxic effects, is highly indicative that 
other members of the nitrosamine family could possess similar 
properties [15,16]. Recent data on this preparation define 
concepts such as drug-mediated Nitroso-Photo Carcinogenesis.
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