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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.
The pathogenesis of keratinocytic skin cancer has been well-

studied over the years, with a main focus on the influence of UV 
radiation and the subsequent changes in the genome regulator 
p53, which affects the cell cycle and the programmed cell death, 
apoptosis.

Alarming and relatively new trend is the link between 
nitrosamines in blood pressure medications (but not only) and 
the development of both melanocytic and keratinocytic skin 
tumors. In the recent past, high concentrations (above the so-
called daily acceptable intake dose) of nitrosamines in ACE 
inhibitors and sartans became the reason for some of these 
medications to be officially withdrawn from the drug market. 
As of now, and according to the lawsuits filed, contamination 
with even or just one nitrosamine could be the cause of lawsuits 
for between 5 to 10 forms of cancer overall.

Single case reports, but also large-scale retrospective 
international studies, find a connection between the intake of 
possibly nitrosamine contaminated ACE inhibitors / sartans 
with the subsequent development of basal cell carcinomas. 

The same studies also found a serious risk of developing 
melanomas and squamous cell carcinomas after taking ACE 
inhibitors, thiazide diuretics and sartans. This, in turn, leads 
clinicians to ponder the following dilemma: Is it possible that 
the key pathogenetic link concerning the development of skin 
cancer is due to their radically different mechanism of action 
(ACEs/ ARBs/ Thiazides)?

Or, more likely, in all three antihypertensive drug classes, such 
as sartans, ACE inhibitors, and thiazide diuretics, there is another 
cancer-causing contaminant, the so-called nitrosamines?

Systemic intake of potentially nitrosamine-contaminated 
sartans and ACE inhibitors would logically lead to the generation 
of relatively uniform skin tumors. Proceeding precisely from 
this thesis, we present two non-related cases of metatypical basal 
cell carcinomas in the nasal area, which occurred during the 
administration of ACE inhibitors / angiotensin receptor blockers 
and were successfully treated by transpositional reconstructive 
flap – bilobed flap. Possible contamination with nitrosamines as 
a pathogenetically significant factor is discussed.

Key words. Enalapril, losartan, skin cancer, bilobed flap, 
dermatologic surgery.
Introduction.

The number of potentially nitrosamine-contaminated blood 
pressure medications (but not only) is definitely growing, with 
a number of experts linking the intake of certain drugs and skin 

cancer development [1,2]. It appears that ACE inhibitors and 
thiazide diuretics could be also affected by this contamination 
[3].

The question, however, remains open: shouldn't the potential 
contamination of ACE inhibitors with nitrosamines be considered 
as a possible triggering factor for not only melanocytic but also 
for keratinocytic skin tumors?

We report two non-related cases of patients, treated for arterial 
hypertension with losartan and enalapril, who developed 
metatypical basal cell carcinomas in the nasal region. Bilobed 
transposition flap technique was used for the successful tumor 
eradication in both cases.
Case report 1.

A 56-year-old male reported to the dermatology department 
with primary complaints of skin formation in the nasal area 
dating from about 7 months. 

The dermatology examination showed a round elevated lesion 
with a dense consistency, located on the left alar part of  the 
nose, in places with telangiectasias and slight discoloration 
(Figure 1a). Brain cavernoma surgery was performed in the 
past. Otherwise, the patient was in a good health condition. 

Comorbidities: hepatic steatosis and arterial hypertension 
for which he takes Felodipine 2.5 mg once in the morning and 
Losartan potassium 50 mg once in the evening for 2 years.

Routine blood tests were performed. The results were in the 
normal range except for the cholesterol 8.08 mmol/l (normal 
range – less than 5.17 mmol/l). An ultrasound of the lymph 
nodes showed a submandibular lymph node on the right with a 
diameter of 9.7 mm. 

Surgery under local anesthesia with 0.5 cm safety margins in all 
directions was performed (Figure 1b-e) The lesion was removed 
with a primary oval excision (Figure 1b). The remaining nasal 
defect was closed by local transposition flap – bilobed flap 
(Figure 1c,d). The tissue was then closed by single interrupted 
sutures (Figure 1e). 

Histopathology showed metatypical spino-basocellular 
carcinoma with superficial bleeding, measuring 10/4 mm with 
clean resection lines. The patient was staged according to the 
TNM classification as pT1N0M0.

Postoperative edema was observed and methylprednisolone 20 
mg once daily for five days i.v., desloratadine 5 mg once daily 
for six days and daily dressings with iodacept were prescribed. 
We observed a visible improvement in the nasal edema, and 
it was recommended removal of the sutures 10-14 days after 
the operation (Figure 1f), as well as follow-up at the regional 
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oncodispensary. The established submandibular lymph node 
was more likely to be inflammatory enlarged or benign and 
resolved within the subsequent months when checked again 
echographically. Changes in the systemic therapy for the arterial 
hypertension was advised and performed in the cardiology 
ambulance.

Figure 1a-f. First surgical case.
1a: Round elevated lesion with a dense consistency, located on the left 
ala of the nose, in places with telangiectasias and slight discoloration (a)
1b: Intraoperative finding: The lesion was removed with an elliptical 
excision.  
1c,d: Intraoperative finding: Bilobed flap used for the closure of the 
remaining nasal defect.
1e: Intraoperative finding: The tissue was closed by single interrupted 
sutures. 
1f: Postoperative finding on day 14.

Case report 2.
A 76-year-old male reported to the dermatology department 

with primary complaints of skin “wound” in the nasal area 
dating from 2-3 years. The patient reported that the formation 
was occasionally bleeding and gradually growing from about 1 
year. 

The patient reported several comorbidities:  atrial fibrillation and 
flutter with two pacemaker implantations and a reimplantation 
of the left and right ventricular leads; rheumatic valvular 
disease - aortic and mitral valve prosthetics with mechanical 
prostheses - acenocoumarol according to scheme; pulmonary 
hypertension; hypertensive heart with congestive heart failure; 
tricuspid insufficiency; arterial hypertension and dyslipidemia 
(silymarin 90 mg twice a day) . A recent surgery for squamous 
cell carcinoma in the left temporal region was also reported. No 
family history for malignancy. Allergy to Penicillin.

Systemic therapy for the arterial hypertension: enalapril 
maleate 10 mg twice a day for 15 years and torsemide 10 mg 
once a day. 

The dermatological examination showed a tumor formation 
with unclear, undermined borders, covered with hemorrhagic 
crusts, located on the tip of the nose, slightly on the right nasal 
area (Figure 2a). 

Figure 2a-d. Second surgical case.
2a: The lesion and the further flap reconstruction were preoperatively 
marked.
2b: Removal of the tumor formation with an elliptical excision.
2c,d: Closure of the remaining nasal defect with bilobed flap.

Routine blood tests were performed. The results were in the 
normal range except for the platelet count – 96.0x109/l (normal 
range 150-400x109/l); the prothrombin time measured two days 
in a row: INR – 1.35 and 1.51 with normal range 1.1 or below. 
Enlarged lymph nodes were not observed.

After a consultation with a cardiologist, it was decided to 
change the acenocoumarol therapy with nadroparin calcium 0.6 
ml i.c. twice daily or with heparin 5000 E sc. four times a day. 
Preoperative biopsy was indicative for metatypical BCC. 

Surgical excision of the tumor formation under local anesthesia 
with lidocaine was recommended. The lesion and the further 
flap reconstruction were preoperatively marked (Figure 2a). The 
tumor formation was removed with an oval excision (Figure 
2b). Thorough hemostasis was performed, and the remaining 
nasal defect was closed by bilobed flap (Figure 2c,d). The local 
transposition flap was closed with single interrupted sutures 
(Figure 3a). Histopathology confirmed metatypical basal cell 
carcinoma, staged pT1N0M0, clear resection lines. 
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Figure 3a-d. Postoperative findings and significant clinical result.
3a: Closure of the defect with single interrupted sutures.
3b: Postoperative findings after removal of the sutures.
3c,d: Outpatient follow-up 14 days after the operation.

INR examination and consultation with a cardiologist was 
recommended. Outpatient follow-up and removal of the sutures 
were performed on days 7 and 10 after surgery (Figure 3b). 
Significant clinical results were seen 14 days after the operation 
(Figure 3c,d).

It was recommended that the systemic medication with 
enalapril maleate 10 mg has to be changed to another one.
Discussion.

Keratinocytic skin tumors, and in particular basal cell 
carcinomas, have been described as a possible side effect 
occurring after oral intake of potentially nitrosamine-
contaminated sartans (valsartan monotherapy) [4] or sartans 
in combination with thiazide diuretics (valsartan with 
hydrochlorothiazide) [5].

Squamous cell carcinomas can also develop after the 
administration of irbesartan with hydrochlorothiazide 
(potentially contaminated with nitrosamine) [6], although 
the number of the described cases in the world literature are 
currently limited.

Single cases of keratoacanthoma (another type of 
keratinocyte tumor) were reported after taking irbesartan with 
hydrochlorothiazide [7].

Although indirect, these factors are in full synchrony with the 
large-scale retrospective studies of Sable K [8], which associate 
the use of sartans and ACE inhibitors with an increased risk of 
basal cell carcinomas: An increased risk for BCC development 
was determined for sartans (OR: 1,36; 95 CI: 1-1,83) [8], as also 
for ACEs inhibitors (OR: 1,31; 95 CI: 1,06-1,62) [8].

This relationship is even more significant in the retrospective 
analysis of Nardone B et al. [9], which associated 
monomedication with ACE inhibitors with a more than two-
fold increased risk for basal cell carcinomas [9]. According to 
the same publication, the use of sartans as a monomedication in 
the treatment of arterial hypertension could be associated with 
a nearly three-fold risk of basal cell carcinomas: (adjusted OR: 
2,86; 95 CI: 2,13-3,83) [9].

Losartan, like valsartan, Olmesartan and telmisartan [10-13], is 
currently more closely related to the development of melanoma 
and certain melanoma subtypes [14].

Multiple verrucous carcinomas and giant acral melanoma of 
the heel following Olmesartan and valsartan administration also 
suggests that potential nitrosamine contamination could be a 
possible key factor in the development of both keratinocytic and 
melanocytic cancers (even in single reported cases) [15].

It should be a priority in future skin cancer follow-ups to 
conduct parallel tests for the detection of nitrosamines, their type 
and exact concentration in order to clarify their pathogenetic 
role.

Cutaneous malignancies can sometimes lead to problematic 
facial defects [16]. In this case scenario the closure of the 
remaining wound can be quite difficult to manage [16]. 

Transposition flaps (single-lobed, bilobed and trilobed flaps) 
are often used in cases when reconstruction is needed [17]. They 
are extremely useful when the tension in the skin defect is too 
substantial for primary closure [17].

The bilobed flap is frequently used for facial defects [18]. It was 
first described by Esser in 1918 in a case of nasal reconstruction, 
but many authors are using this technique in other anatomical 
areas when needed [18]. The method provides aesthetically 
good reconstructive results in closing nasal defects [19] and 
should be considered by surgeons when primary closure is not 
sufficient.
Conclusion.

In conclusion, we present two non-related patients with 
metatypical basal cell carcinomas located on the nasal area, 
which occurred during the administration of ACEi /ARBs. 
The patients were successfully treated by transpositional 
reconstructive flap – bilobed flap.  The possible connection 
between the nitrosamines in the antihypertensive medications 
and the development of skin cancer is once again discussed.
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