UČESTALOST VASKULARNIH VARIJACIJA U POTENCIJALNIH ŽIVIH DAVALACA BUBREGA U UKC TUZLA

UVOD: Renalne vaskularne anomalije u potencijalnih živih davalaca bubrega nisu rijetke i predstavljaju klinički izazov u bubrežnoj transplantaciji. Cilj ovog rada je bila procjena učestalosti renalnih vaskularnih anomalija u potencijalnih živih davalaca bubrega u UKC Tuzla.

METODE: Od septembra 1999. godine do juna 2019. godine u UKC Tuzla je urađeno 215 transplantacija bubrega, od čega 174 od živog rodbinskog i nerodbinskog davaoca (80.93%). Retrospektivno smo, iz medicinske dokumentacije, analizirali demografske karakteristike, vrijednosti krvnog tlaka, hemoglobina i kreatinina, prisustvo albuminurije i CT angiografiju u 137 potencijalnih davalaca bubrega. Podaci su obrađeni metodama deskriptivne statistike.

REZULTATI: U našem uzorku od 136 potencijalnih živih davalaca bubrega bilo je 78 žena (57.35%) i 58 muškarac, prosječne dobi 60 godina. U 51 davaoca (37,56%) CT angiografijom evidentirana je neka od renalnih vaskularnih aberacija.

ZAKLJUČAK: Od analiziranih 136 potencijalnih davaoca bubrega ova studija je pokazala relativno visoku stopu učestalosti anatomskih varijacija (37,56%). Najčešće varijacije su unilateralno prisustvo jednog akcesornog krvnog suda koje je skoro podjednako zastupljeno kod oba spola. Kod muškaraca od 27 verificirane varijacije 16 (71.42%) se odnosilo unilateralno prisutstvo akcesornog krvnog suda, dok je kod žena od 26 vaskularnih varcijacija verificirano je 14 (70%). Kod oba spola podjednaka je zastupljenost jednog aberantnog krvnog suda kako lijevo tako i desno. Po dva akcesorna krvna suda imale su 3 žene (15%) i 3 muškaraca (14.28%). Bilateralne vaskularne varijacije zastupljene su kod 8 muškaraca (38.09%) i 5 žena (25%).


FREQUENCY OF VASCULAR VARIATIONS IN POTENTIAL LIVING KIDNEY DONORS IN UKC TUZLA


INTRODUCTION: Renal vascular anomalies in potential living kidney donors are not rare and represent a clinical challenge in kidney transplantation. The aim of this work was to assess the frequency of renal vascular anomalies in potential living kidney donors at UKC Tuzla.

METHODS: From September 1999 to June 2019, 215 kidney transplants were performed at UKC Tuzla, of which 174 were from living relatives and non-relative donors (80.93%). Retrospectively, from the medical records, we analyzed demographic characteristics, blood pressure, hemoglobin and creatinine values, the presence of albuminuria and CT angiography in 137 potential kidney donors. The data were processed using the methods of descriptive statistics.

RESULTS: In our sample of 136 potential living kidney donors, there were 78 women (57.35%) and 58 men, with an average age of 60 years. In 51 donors (37.56%), some of the renal vascular aberrations were recorded by CT angiography.

CONCLUSION: Of the analyzed 136 potential kidney donors, this study showed a relatively high frequency of anatomical variations (37.56%). The most common variations are the unilateral presence of one accessory blood vessel, which is almost equally represented in both sexes. In men, out of 27 verified variations, 16 (71.42%) related to the unilateral presence of an accessory blood vessel, while in women, out of 26 vascular variations, 14 (70%) were verified. In both sexes, the representation of one aberrant blood vessel is equal, both on the left and on the right. 3 women (15%) and 3 men (14.28%) had two accessory blood vessels each. Bilateral vascular variations were present in 8 men (38.09%) and 5 women (25%).


________________________________________________________________________


INTRODUCTION

Accessory renal arteries are the most prevalent anatomical variation in kidney blood supply, which is particularly relevant in surgeries involving the kidneys and abdominal aorta, as well as in endovascular procedures, kidney transplantation (1). The role of accessory renal arteries in renovascular hypertension is challenging to assess, as atherosclerosis typically affects all renal arteries, necessitating a comprehensive set of angiographic studies to draw reliable conclusions (2).
These accessory arteries may arise from the abdominal aorta, the renal arteries, or some branches of the abdominal aorta. Their prevalence in the general population varies based on research methodologies, sample sizes, and the ethnic groups studied, leading to significant discrepancies in findings. For instance, the incidence ranges from 24% in Turkey to 51% in India. In a study involving 39 cadavers conducted by researchers from the Department of Anatomy at the Faculty of Medicine, University of Sarajevo, accessory renal arteries were identified in 46.15% of cases. Conversely, a similar study in India found the prevalence to be 24.9% (3-6).
Mir et al. presented the simplest definition of accessory renal artery back in 2008 which says that normal renal arteries were described as entering the kidney through its hilum, the accessory renal arteries might enter the renal artery through the hilum or through the surfaces of the kidney (7). 
The terminology surrounding accessory renal arteries has been a subject of controversy and ambiguity from the sixteenth century up to the present day. There has been an ongoing debate and lack of clarity in the medical community regarding the appropriate terms and definitions to describe these anatomical variations in kidney vasculature. This terminological confusion has persisted for centuries, posing challenges in accurately communicating about and understanding the prevalence, significance, and implications of accessory renal arteries in various medical contexts, such as surgery, hypertension, and endovascular procedures. 






METHODS

From September 1999 to June 2019, 215 kidney transplants were performed at UKC Tuzla, of which 174 were from living relatives and non-relative donors (80.93%). Retrospectively, from the medical records, we analyzed demographic characteristics, blood pressure, hemoglobin and creatinine values, the presence of albuminuria and CT angiography in 137 potential kidney donors. The data were processed using the methods of descriptive statistics. In further analysis, we divided potential donors into two groups. Group A were those in whom some of the vascular variations were found, while group B were those who had no registered variations.




RESULTS

Our analysis of 136 potential living kidney donors, with a near-equal gender distribution (57.35% female, 42.65% male) and an average age of 65 years, revealed a noteworthy prevalence (37.56%) of renal vascular anomalies detected through CT angiography. Unilateral vascular variations were more common than bilateral variations in both sexes. Specifically, 19 men (73.07%) and 19 women (76%) exhibited unilateral variations. Of these, 16 individuals had a right-sided unilateral variation,including 7 men (26.92%) and 9 women (36%). Left-sided unilateral variations were observed in 10 men (38.46%) and 10 women (40%). Bilateral variations were present in 13 donors (25.49%), of whom 7 were men (26.92%) and 6 were women (24%). An accessory vein was detected in two men (3.35%).

It is particularly important to point out that out of 51 people in total who had a vascular variation, 46 (90.19%) of them were ultimately kidney donors in a living kidney transplant (90.19%). 

As mentioned earlier processed potential organ donors were devided in two groups. Group A (51) were those in whom some of the vascular variations were found, while group B (74) were those who had no registered variations. Ten (10) potential kidney donors were excluded from further analysis due to absolute∕relative contraindications for renal transplantation and due to the lack of data in the archived medical documentation about CT angiography of renal blood vessels.

In group A, the urine sediment examination revealed the occurrence of proteinuria in 6 potential kidney donors (11.76%), and erythrocyturia in 4 patients (7.84%). While in group B, proteinuria was registered in 7 patients (9.45%), and erythrocyturia in 9 (12.16%) potential kidney donors. The average value of hemoglobin in group A is 145g/L (ref 119-157 g/L), and creatinine 74.14 umol/L (ref 53-106 umol/L). While in group B, the average value of hemoglobin was 135 g/L, and creatinine 69.46 umol/L.







DISCUSION 

The objective of this study was to assess the frequency of accessory renal arteries in a sample of 136 potential living kidney donors, utilizing CT examinations as a part of processing and preparation for kidney transplantation, carried out at the Clinical Center of Tuzla in Bosnia and Herzegovina. CTA had the highest accuracy levels regarding vascular anatomy assessment. In a sample of 1,357 patients from population also based in our country in Bosnia and Herzegovina carried out at the Clinic of Radiology, Clinical Center of Sarajevo University CT scans were retrospectively analyzed. Accessory renal arteries were recorded in 35.5% of patients which is similar to our results of incidence of 37.56% (8). 

Accessory renal arteries are extra arteries that supply the kidneys and are present in 20-60% of the population (9-11). These arteries are often longer and narrower than the main renal arteries (11).
Several studies have found a higher prevalence of accessory renal arteries in patients with hypertension compared to normotensive individuals (9-11). The authors hypothesize that renal segments supplied by these narrow accessory arteries may have lower blood pressure, leading to increased renin secretion and secondary hypertension (11).
However, not all studies have found an association between accessory renal arteries and hypertension (12). The authors suggest this may be due to the marked variation in anatomy, size and hemodynamic contribution of each accessory artery to the renal vasculature (9).
In summary, accessory renal arteries are a common anatomical variant that may contribute to hypertension in some patients through a mechanism of renal ischemia and renin-angiotensin activation. More research is needed to clarify the relationship between this vascular anomaly and blood pressure regulation.
Omoto et al. have analyzed their cohort of 533 live kidney donors, looking only at the number of renal arteries, showing that  the presence of multiple arteries might increase slow graft function but not acute rejection rates (13).

In literature there are many studies that investigat the prevalence of accessory renal arteries in patients with resistant hypertension and their impact on the effectiveness of radiofrequency renal denervation (RDN). VonAchen et al. in their research involved analyzing CT and MRI scans from 58 patients with resistant hypertension and comparing them to scans from 57 healthy normotensive subjects. The authors conclude that accessory renal arteries are more prevalent in resistant hypertensives and may contribute to nonresponse to RDN. Addressing these anatomical variations in future clinical trials could enhance the therapeutic efficacy of renal denervation procedures (14)












CONCLUSION

Knowledge of the variations of the renal arteries has grown in importance with the increasing number of renal transplants, vascular reconstructions and various surgical, urological and radiological techniques performed in years before. Abundant literature, as well as our data, support the fact that vascular variations on the kidneys do not represent an obstacle in transplant surgery. However, what is the sphere of interest of researchers today are the clinical implications of accessory renal arteries regarding the incidence of resistant hypertension, refractoriness to endovascular interventions such as denervation of renal arteries and the like.

Interestingly, a substantial proportion (90.20%) of individuals with these anomalies still proceeded to successfully donate a kidney. This observation suggests that the presence of such anomalies might not be a definitive barrier to kidney donation in all cases, warranting further investigation.

We conclude that vascular multiplicity should not be a contra-indication, since it has little impact on clinical outcome in the donor as well as in renal transplant recipients. 
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