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Θεραπεία των συμπτωμάτων lσυχνουρία ή/
και έπειξη για ούρηση ή/και επιτακτικού τύπου 

ακράτειαl τα οποία μπορεί να παρουσιαστούν σε 
ενήλικες ασθενείς με σύνδρομο υπερδραστήριας 
ουροδόχου κύστης.(1)fesoterodine fumarate

ΑΝΑΚΤΗΣΤΕ ΤΟΝ ΕΛΕΓΧΟ(1)

1. Περίληψη Χαρακτηριστικών του Προϊόντος, 09/2017

Λ. Μεσογείων 350, 15341, 
Αγία Παρασκευή 
Τηλ. 210 7234 582

TOVIAZ (φουμαρική φεσοτεροδίνη) ΔΙΣΚΙΑ ΠΑΡΑΤΕΤΑΜΕΝΗΣ ΑΠΟΔΕΣΜΕΥΣΗΣ 4 & 8 mg/Tab ΘΕΡΑΠΕΥΤΙΚΕΣ ΕΝΔΕΙΞΕΙΣ: Το TOVIAZ ενδείκνυται για χρήση σε ενήλικες 
στη θεραπεία των συμπτωμάτων (συχνουρία ή/και έπειξη για ούρηση ή/και επιτακτικού τύπου ακράτεια) τα οποία μπορεί να παρουσιαστούν με σύνδρομο υπερδραστήριας 
ουροδόχου κύστης. ΑΝΤΕΝΔΕΙΞΕΙΣ: Υπερευαισθησία στη δραστική ουσία ή στο φυστίκι ή στη σόγια ή σε οποιοδήποτε από τα έκδοχα, επίσχεση ούρων, γαστρική 
κατακράτηση, μη ελεγχόμενο γλαύκωμα κλειστής γωνίας, βαριά μυασθένεια, σοβαρή ηπατική δυσλειτουργία (Child- Pugh C), ταυτόχρονη χορήγηση ισχυρών αναστολέων του 
CYP3A4 σε άτομα με μέτρια έως σοβαρή ηπατική ή νεφρική δυσλειτουργία, σοβαρή ελκώδης κολίτιδα, τοξικό μεγάκολο. ΕΙΔΙΚΕΣ ΠΡΟΕΙΔΟΠΟΙΗΣΕΙΣ ΚΑΙ ΠΡΟΦΥΛΑΞΕΙΣ 
ΚΑΤΑ ΤΗ ΧΡΗΣΗ: Το TOVIAZ πρέπει να χρησιμοποιείται με προσοχή σε ασθενείς με: Κλινικά σημαντική απόφραξη της κυστικής εξόδου με επαπειλούμενη επίσχεση ούρων, 
(π.χ. κλινικά σημαντική διόγκωση του προστάτη λόγω καλοήθους υπερπλασίας του προστάτη), αποφρακτικές βλάβες του γαστρεντερικού σωλήνα, π.χ. στένωση του 
πυλωρού, γαστροοισοφαγική παλινδρόμηση ή/και ασθενείς που παίρνουν ταυτόχρονα φαρμακευτικά προϊόντα (όπως διφωσφονικά από το στόμα), τα οποία μπορεί να 
προκαλέσουν ή να παροξύνουν υπάρχουσα οισοφαγίτιδα, μειωμένη γαστρεντερική κινητικότητα, αυτόνομη νευροπάθεια, ελεγχόμενο γλαύκωμα κλειστής γωνίας. Συνιστάται 
προσοχή κατά τη συνταγογράφηση ή την αύξηση της δόσης της φεσοτεροδίνης σε ασθενείς στους οποίους αναμένεται αυξημένη έκθεση στον ενεργό μεταβολίτη: Ηπατική 
δυσλειτουργία, νεφρική δυσλειτουργία, ταυτόχρονη χορήγηση ισχυρών ή μέτριας ισχύος αναστολέων του CYP3A4, ταυτόχρονη χορήγηση ισχυρού αναστολέα του CYP2D6. 
Αυξήσεις της δοσολογίας: Σε ασθενείς με συνδυασμό αυτών των παραγόντων, αναμένονται επιπρόσθετες αυξήσεις της έκθεσης. Αντιμουσκαρινικές δοσοεξαρτώμενες 
ανεπιθύμητες ενέργειες είναι πιθανόν να εμφανισθούν. Σε πληθυσμούς όπου η δόση μπορεί να αυξηθεί στα 8 mg μία φορά την ημέρα, η εκτίμηση της ανταπόκρισης και 
ανοχής του κάθε ασθενή ξεχωριστά θα πρέπει να προηγηθεί της αύξησης της δόσης. Πρέπει να αποκλειστούν όλα τα οργανικά αίτια προτού εξεταστεί οποιαδήποτε 
θεραπεία με αντιμουσκαρινικά. Η ασφάλεια και η αποτελεσματικότητα δεν έχουν ακόμα τεκμηριωθεί σε ασθενείς με νευρογενή αίτια για την υπερδραστηριότητα του 
εξωστήρα μυός. Άλλα αίτια της συχνουρίας (θεραπεία της καρδιακής ανεπάρκειας ή νεφροπάθεια) πρέπει να αξιολογούνται πριν τη θεραπεία με φεσοτεροδίνη. Εάν είναι 
παρούσα λοίμωξη των ουροφόρων οδών, πρέπει να ληφθεί μια κατάλληλη ιατρική προσέγγιση/ να ξεκινήσει αντιμικροβιακή θεραπεία. Αγγειοοίδημα: Έχει αναφερθεί 
αγγειοοίδημα με φεσοτεροδίνη και έχει εκδηλωθεί μετά την πρώτη δόση σε κάποιες περιπτώσεις. Εάν εκδηλωθεί αγγειοοίδημα, η φεσοτεροδίνη θα πρέπει να διακοπεί και 
θα πρέπει να παρασχεθεί η κατάλληλη θεραπεία. Ισχυροί επαγωγείς του CYP3A4: Η ταυτόχρονη χρήση της φεσοτεροδίνης με έναν ισχυρό επαγωγέα του CYP3A4 (δηλ. 
καρβαμαζεπίνη, ριφαμπικίνη, φαινοβαρβιτάλη, φαινυτοΐνη, υπερικό) δεν συνιστάται. Παράταση του διαστήματος QT: Το TOVIAZ πρέπει να χρησιμοποιείται με προσοχή σε 
ασθενείς με κίνδυνο παράτασης του διαστήματος QT (π.χ. υποκαλιαιμία, βραδυκαρδία και ταυτόχρονη χορήγηση φαρμάκων για τα οποία είναι γνωστό ότι παρατείνουν το 
διάστημα QT) και σχετικές προϋπάρχουσες καρδιακές ασθένειες (π.χ. ισχαιμία του μυοκαρδίου, αρρυθμία, συμφορητική καρδιακή ανεπάρκεια). Αυτό ισχύει ιδιαίτερα κατά 
τη λήψη ισχυρών αναστολέων του CYP3A4. Λακτόζη: Τα TOVIAZ δισκία παρατεταμένης αποδέσμευσης περιέχουν λακτόζη. Οι ασθενείς με σπάνια κληρονομικά προβλήματα 
δυσανεξίας στη γαλακτόζη, ανεπάρκειας λακτάσης του Lapp ή δυσαπορρόφησης γλυκόζης-γαλακτόζης δεν πρέπει να λαμβάνουν αυτό το φάρμακο. ΕΠΙΔΡΑΣΕΙΣ ΣΤΗΝ 
ΙΚΑΝΟΤΗΤΑ ΟΔΗΓΗΣΗΣ ΚΑΙ ΧΕΙΡΙΣΜΟΥ ΜΗΧΑΝΩΝ: Το TOVIAZ έχει ελάχιστη επίδραση στην ικανότητα οδήγησης και χειρισμού μηχανών. Απαιτείται προσοχή κατά την 
οδήγηση ή χειρισμό μηχανών, λόγω της πιθανής εμφάνισης ανεπιθύμητων ενεργειών όπως θαμπή όραση, ζάλη και υπνηλία. ΑΝΕΠΙΘΥΜΗΤΕΣ ΕΝΕΡΓΕΙΕΣ: Περίληψη του 
προφίλ ασφαλείας: Η ασφάλεια της φεσοτεροδίνης, αξιολογήθηκε σε ελεγχόμενες με εικονικό φάρμακο κλινικές μελέτες σε ένα σύνολο 2.859 ασθενών με υπερδραστήρια 
ουροδόχο κύστη, από τους οποίους 780 έλαβαν εικονικό φάρμακο. Λόγω των φαρμακολογικών ιδιοτήτων της φεσοτεροδίνης, η θεραπεία ενδέχεται να προκαλέσει ήπιες 
έως μέτριες αντιμουσκαρινικές δράσεις, όπως ξηροστομία, ξηροφθαλμία, δυσπεψία και δυσκοιλιότητα. Επίσχεση ούρων μπορεί να εκδηλωθεί σπάνια. Η ξηροστομία, η μόνη 
πολύ συχνή ανεπιθύμητη ενέργεια, εμφανίστηκε με συχνότητα 28,8% στην ομάδα φεσοτεροδίνης σε σύγκριση με 8,5% στην ομάδα του εικονικού φαρμάκου. Η πλειονότητα 
των ανεπιθύμητων ενεργειών παρατηρήθηκαν κατά τη διάρκεια του πρώτου μήνα θεραπείας με εξαίρεση περιστατικά που κατηγοριοποιήθηκαν ως επίσχεση ούρων ή 
υπόλειμμα ούρων μετά την ούρηση μεγαλύτερο από 200 ml, το οποίο μπορεί να συμβεί μετά από μακροχρόνια θεραπεία και ήταν πιο συχνό στους άντρες απ’ ότι στις 
γυναίκες. Παρακάτω παρουσιάζεται η συχνότητα των ανεπιθύμητων ενεργειών που παρουσιάστηκαν κατά τη θεραπεία, από τις ελεγχόμενες με εικονικό φάρμακο κλινικές 
δοκιμές και από την εμπειρία μετά την κυκλοφορία του φαρμάκου στην αγορά. Οι ανεπιθύμητες ενέργειες αναφέρονται με την ακόλουθη συνθήκη συχνότητας: πολύ συχνές 

(≥ 1/10), συχνές (≥ 1/100 έως < 1/10), όχι συχνές (≥ 1/1.000 έως < 1/100), σπάνιες (≥1/10.000 σε <1/1.000). Πολύ συχνές: Ξηροστομία, Συχνές: Αϋπνία, ζάλη, 
κεφαλαλγία, ξηροφθαλμία, ξηρότητα του φάρυγγα, κοιλιακό άλγος, διάρροια, δυσπεψία, δυσκοιλιότητα, ναυτία, δυσουρία,. Όχι συχνές: Ουρολοίμωξη, δυσγευσία, υπνηλία, 
θαμπή όραση, ίλιγγος, ταχυκαρδία, αίσθημα παλμών, φαρυγγολαρυγγικό άλγος, βήχας, ξηρότητα του ρινικού βλεννογόνου, κοιλιακή δυσφορία, μετεωρισμός, 
γαστροοισοφαγική παλινδρόμηση, αυξημένη ALT, αυξημένη GGT, εξάνθημα, ξηροδερμία, κνησμός, επίσχεση ούρων (συμπεριλαμβανομένου του αισθήματος υπολειπόμενων 
ούρων και της διαταραχής της ούρησης), δυσκολία στην ούρηση, κόπωση. Σπάνιες: Κατάσταση σύγχυσης, αγγειοοίδημα, κνίδωση. Περιγραφή επιλεγμένων ανεπιθύμητων 
ενεργειών: Στις κλινικές δοκιμές της φεσοτεροδίνης, αναφέρθηκαν περιπτώσεις σημαντικά αυξημένων ηπατικών ενζύμων με συχνότητα εμφάνισης όμοια με εκείνη της 
ομάδας του εικονικού φαρμάκου. Η συσχέτιση με τη θεραπεία φεσοτεροδίνης δεν έχει διευκρινιστεί. Ελήφθησαν ηλεκτροκαρδιογραφήματα 782 ασθενών υπό θεραπεία με 
4 mg, 785 ασθενών υπό θεραπεία με 8 mg, 222 ασθενών υπό θεραπεία με 12 mg φεσοτεροδίνης και 780 ασθενών που λάμβαναν εικονικό φάρμακο. Το διορθωμένο για 
τον καρδιακό ρυθμό διάστημα QT στους ασθενείς υπό θεραπεία με φεσοτεροδίνη δεν διέφερε από εκείνο των ασθενών που λάμβαναν εικονικό φάρμακο. Τα ποσοστά 
εμφάνισης QTc ≥ 500 ms μετά την αρχική αξιολόγηση ή εμφάνισης αύξησης QTc ≥ 60 ms είναι 1,9%, 1,3%, 1,4% και 1,5%, για φεσοτεροδίνη 4 mg, 8 mg, 12 mg και 
εικονικό φάρμακο, αντίστοιχα. Η κλινική σημασία αυτών των ευρημάτων θα εξαρτηθεί από τους παράγοντες κινδύνου και τους προδιαθεσικούς παράγοντες του κάθε 
ασθενούς ξεχωριστά (βλ. παράγραφο Ειδικές προειδοποιήσεις και προφυλάξεις κατά τη χρήση). Περιστατικά επίσχεσης ούρων μετά την κυκλοφορία του φαρμάκου στην 
αγορά, τα οποία απαιτούσαν καθετηριασμό, έχουν περιγραφεί γενικά μέσα στην πρώτη εβδομάδα θεραπείας με φεσοτεροδίνη. Σε αυτά συμπεριλαμβάνονταν κυρίως ηλικι-
ωμένοι άντρες ασθενείς (≥65 ετών) με ιστορικό σχετιζόμενο με καλοήθη υπερπλασία του προστάτη (βλ. παράγραφο Ειδικές προειδοποιήσεις και προφυλάξεις κατά τη 
χρήση). Αναφορά πιθανολογούμενων ανεπιθύμητων ενεργειών Η αναφορά πιθανολογούμενων ανεπιθύμητων ενεργειών μετά από τη χορήγηση άδειας κυκλοφορίας του 
φαρμακευτικού προϊόντος είναι σημαντική. Επιτρέπει τη συνεχή παρακολούθηση της σχέσης οφέλους-κινδύνου του φαρμακευτικού προϊόντος. Ζητείται από τους 
επαγγελματίες υγείας να αναφέρουν οποιεσδήποτε πιθανολογούμενες ανεπιθύμητες ενέργειες μέσω: Ελλάδα: Εθνικός Οργανισμός Φαρμάκων, Μεσογείων 284, GR-15562 
Χολαργός, Αθήνα, Τηλ: + 30 21 32040380/337 Φαξ: + 30 21 06549585 Ιστότοπος: http://www.eof.gr Κύπρος: Φαρμακευτικές Υπηρεσίες, Υπουργείο Υγείας, CY-1475 
Λευκωσία Φαξ: + 357 22608649 ΥΠΕΡΔΟΣΟΛΟΓΙΑ: Η υπερδοσολογία με αντιμουσκαρινικά, συμπεριλαμβανομένης της φεσοτεροδίνης, μπορεί να έχει ως αποτέλεσμα 
σοβαρές αντιχολινεργικές επιδράσεις. Η αντιμετώπιση πρέπει να είναι συμπτωματική και υποστηρικτική. Σε περίπτωση υπερδοσολογίας, συνιστάται παρακολούθηση του 
ΗΚΓ και λήψη τυποποιημένων  υποστηρικτικών μέτρων για την αντιμετώπιση της παράτασης του QT. Η φεσοτεροδίνη χορηγήθηκε με ασφάλεια σε κλινικές μελέτες σε δόσεις 
μέχρι 28  mg/ημέρα. Σε περίπτωση υπερδοσολογίας φεσοτεροδίνης, οι ασθενείς πρέπει να υποβάλλονται σε πλύση στομάχου και χορήγηση ενεργού άνθρακα. Τα 
συμπτώματα πρέπει να αντιμετωπίζονται ως εξής: Σοβαρές κεντρικές αντιχολινεργικές επιδράσεις (π.χ. ψευδαισθήσεις, σοβαρή διέγερση): αντιμετώπιση με φυσοστιγμίνη. 
Σπασμοί ή έντονη διέγερση: αντιμετώπιση με βενζοδιαζεπίνες. Αναπνευστική ανεπάρκεια: αντιμετώπιση με μηχανική αναπνοή. Ταχυκαρδία: αντιμετώπιση με βήτα-
αποκλειστές. Επίσχεση ούρων: αντιμετώπιση με καθετηριασμό. Μυδρίαση: αντιμετώπιση με οφθαλμικές σταγόνες πιλοκαρπίνης ή/και ο ασθενής πρέπει να παραμείνει σε 
σκοτεινό θάλαμο. ΚΑΤΟΧΟΣ ΤΗΣ ΑΔΕΙΑΣ ΚΥΚΛΟΦΟΡΙΑΣ: Pfizer Limited, Ramsgate Road, Sandwich, Kent CT13 9NJ, Ηνωμένο Βασίλειο. ΑΡΙΘΜΟΣ(ΟΙ) ΑΔΕΙΑΣ 
ΚΥΚΛΟΦΟΡΙΑΣ: EU/1/07/386/001-020 ΗΜΕΡΟΜΗΝΙΑ ΑΝΑΘΕΩΡΗΣΗΣ ΤΟΥ ΚΕΙΜΕΝΟΥ: 09/2017. ΛΙΑΝΙΚΗ ΤΙΜΗ: 4 mg δισκία παρατεταμένης αποδέσμευσης ΒΤ x 30, Λ.Τ.: 
31,17 €, 8 mg δισκία παρατεταμένης αποδέσμευσης ΒΤ x 30, Λ.Τ.: 31,57 €
ΦΑΡΜΑΚΕΥΤΙΚΟ ΠΡΟΪΟΝ ΓΙΑ ΤΟ ΟΠΟΙΟ ΑΠΑΙΤΕΙΤΑΙ ΙΑΤΡΙΚΗ ΣΥΝΤΑΓΗ
ΓΙΑ ΠΛΗΡΕΙΣ ΣΥΝΤΑΓΟΓΡΑΦΙΚΕΣ ΠΛΗΡΟΦΟΡΙΕΣ ΠΑΡΑΚΑΛΕΙΣΘΕ ΝΑ ΑΠΕΥΘΥΝΘΕΙΤΕ ΣΤΗΝ ΕΤΑΙΡΙΑ.

Βοηθήστε να γίνουν τα φάρμακα πιο ασφαλή και
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Hellenic Urology is the official scientific journal of 
the Hellenic Urological Association. Its main ob-
jective is to publish original articles, reviews and 

case reports on diseases of the genitourinary system. 
The journal Hellenic Urology is also concerned in the 
continuous education of the Urologists and aims at pro-
moting the science of Urology. The journal publishes 
papers, which concern clinical research and scientific 
achievements. It also welcomes clinical investigations 
as well as basic and applied laboratory research; new 
data and recent developments of urological interest are 
also welcomed. Papers published in another journal are 
not accepted.

Submission of Papers
1. General Information: The official language of Hellen-
ic Urology is English. Authors whose native language is 
not English will have their manuscripts proofread by a 
professional copyeditor offered by the editorial team. 
The authors are allowed to submit their manuscript into 
Greek and translation will be provided.

All the authors are jointly responsible for the con-
tents of the paper and sign together the Authorship Re-
sponsibility, Financial Disclosure and Acknowledgment 
form. The list of authors should not exceed six (6) oth-
erwise the participation of those exceeding the above 
numbers should be justified accordingly. In case of re-
ports, the authors should not exceed four (4). In review 
articles the authors should not exceed the number of 
two. The following should be observed in the case of 
clinical studies:
a) The authors should state that the research was con-
ducted according to the principles as have set forth by 
the Helsinki Declaration of 1975.
b) In the Studies that involve human subjects, a state-
ment - approval from the appropriate human ethics 
committees should be obtained.

c) A statement - approval of the competent scientific 
committee of the centre in which the research work was 
carried out, pertaining to the protocol of the perspec-
tive studies, should be included.

In the case of the experimental studies on animals a 
statement should be made that the paper has adhered 
to the international guidelines for research involving 
animals, which has been recommended by the WHO, 
stating that all research on animals was conducted in 
accordance with guidelines tendered by internation-
al law .

2. Copyright Transfer: Papers published in Hellenic Urol-
ogy constitute copyright ownership of the manuscript 
to the Hellenic Urological Association (HUA). Thus any 
reproduction and/or copying of said manuscript is al-
lowed only after consent of the Editorial Board of the 
Journal.

3. Procedure: 
 The corresponding author is informed for receipt of 

the manuscript and number of registration. The manu-
scripts are first checked whether they have been writ-
ten and submitted according to the instructions of the 
journal (instructions to authors). Manuscripts which do 
not meet the requirements of correct submission are 
returned to the corresponding author with instructions 
for due corrections. The manuscript is double - blind 
checked by special consultantsreviewers of the journal.

 The revised manuscript with an accompanying letter 
signed by the corresponding author, in which he de-
clares that all corrections have been done.

The final decision for acceptance of the manuscript 
lies on the Editorial Board that decides for approval, or 
return of manuscript for supplementary information, 
decision for re - approval or to reject the manuscript. 
As soon as the paper is accepted and has been allotted 
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final publication, a proof is dispatched to the authors 
for final checking.

Article types
 �Reviews - maximum 4,000 words, 50 references, 6 ta-
bles and 10 figures, Abstract 300 words
 �Original Articles - maximum 3,000 words, 30 referenc-
es, 6 tables and 10 figures, Abstract 200 words
 �Case Reports - maximum 1,500 words, 10 references 
and 6 figures, Abstract 100 words
 �Letter to the editor - maximum 600 words, 6 referenc-
es, 1 table and 1 figure
All article types should be accompanied by an ab-

stract in Greek. For authors whose native language is 
not Greek, a Greek translation will be provided by the 
Editorial Board.

Article structure
Subdivision: Divide your article into clearly defined 
sections. Any subsection may be given a brief heading. 
Each heading should appear on its own separate line.
Introduction: State the objectives of the work and pro-
vide an adequate background, avoiding a detailed lit-
erature survey or a summary of the results.
Material and methods: Provide sufficient detail to al-
low the work to be reproduced. Methods already pub-
lished should be indicated by a reference: only relevant 
modifications should be described. Statistical methods 
should be included in Material and Methods section.
Results: Results should be clear and concise.
Discussion: This should explore the significance of the 
results of the work, not repeat them. Avoid extensive ci-
tations and discussion of published literature.
Conclusions: The main conclusions of the study may 
be presented in a short conclusions section, which 
may stand alone or form a subsection of a Discus-
sion section.

Title page information
 Title: Concise and informative. Titles are often used 

in information - retrieval systems. Avoid abbreviations 
and formulae where possible. Author names and affili-
ations Where the family name may be ambiguous (e.g., 
a double name), please indicate this clearly. Present the 
authors’ affiliation addresses (where the actual affilia-
tions with a lower - case superscript letter immediately 
after the author’s name and in front of the appropriate 
address. Provide the full postal address of each affilia-
tion, including the country name and, if available, the 
e - mail address of each author.

 Corresponding author: Clearly indicate who will han-
dle correspondence at all stages of refereeing and pub-
lication. Ensure that phone numbers (with country and 
area code) are provided in addition to the e - mail ad-
dress and the complete postal address. Contact details 
must be kept up todate by the corresponding author.

Summary
A concise and factual abstract is required. It should 
state briefly the purpose of the research, the principal 
results and major conclusions. An abstract is often pre-
sented separately from the article, so it must be able 
to stand alone. For this reason, references should be 
avoided, but if essential, then cite the author(s) and 
year(s). Also, non - standard or uncommon abbrevia-
tions should be avoided, but if essential they must be 
defined at their first mention in the abstract. Abstracts 
should be structured as to include items of Objectives, 
Methods, Results and Conclusions.

Keywords
Immediately after the abstract, provide a maximum 
of 6 keywords, using American spelling and avoiding 
general and plural terms and multiple concepts (avoid, 
for example, ‘and’, ‘of’). Be sparing with abbreviations: 
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only abbreviations firmly established in the field may 
be eligible. These keywords will be used for indexing 
purposes.

Abbreviations
In the text, abbreviation should be detailed at their 
first mention. Ensure their consistency throughout the 
article.

Acknowledgements
Collate acknowledgements in a separate section at 
the end of the article before the references. List here 
those individuals who provided assistance during the 
research.

Math formulae
Present simple formulae in the line of normal text where 
possible and use the solidus (/) instead of a horizontal 
line for small fractional terms, e.g., X/Y. In principle, vari-
ables are to be presented in italics. Powers of e are often 
more conveniently denoted by exp. Number consecu-
tively any equations that have to be displayed separate-
ly from the text (if referred to explicitly in the text).

Footnotes
Footnotes should be used sparingly. Number them 
consecutively throughout the article, using superscript 
Arabic numbers. Many word processors build footnotes 
into the text, and this feature may be used. Should this 
not be the case, indicate the position of footnotes in the 
text and present the footnotes themselves separate-
ly at the end of the article. Do not include footnotes in 
the reference list. 

Table footnotes
Indicate each footnote in a table with a superscript low-
ercase letter.

Artwork
Image manipulation: Whilst it is accepted that authors 
sometimes need to manipulate images for clarity, ma-
nipulation for purposes of deception or fraud will be 
seen as scientific ethical abuse and will be dealt with ac-
cordingly. For graphical images, this journal is applying 
the following policy: no specific feature within an image 
may be enhanced, obscured, moved, removed, or intro-
duced. Adjustments of brightness, contrast, or color bal-
ance are acceptable if and as long as they do not obscure 
or eliminate any information present in the original.

Electronic artwork
General points:

 �Make sure you use uniform lettering and sizing of 
your original artwork.
 �Embed the used fonts if the application provides 
that option.
 �Aim to use the following fonts in your illustrations: 
Times New Roman, 12.
 �Number the illustrations according to their  
sequence in the text.
 �Use a logical naming convention for your  
artwork files.
 Provide captions to illustrations separately.
 �Size the illustrations close to the desired dimensions 
of the printed version.
 Submit each illustration as a separate file.

Formats: If your electronic artwork is created in a Mi-
crosoft Office application (Word, PowerPoint, Excel) 
then please supply ‘as is’ in the native document for-
mat. Regardless of the application used other than 
Microsoft Office, when your electronic artwork is fi-
nalized, please ‘Save as’ or convert the images to one 
of the following formats (note the resolution require-
ments for line drawings, halftones, and line/halftone 
combinations given below): PDF or JPEG. Keep to a min-
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imum of 300 dpi Vector drawings, embed all used fonts.
Please do not:

 �Supply files that are optimized for screen use (e.g., 
GIF, BMP, PICT, WPG); these typically have a low 
number of pixels and limited set of colors;
 Supply files that are too low in resolution;
 �Submit graphics that are disproportionately large 
for the content.

Figure legends: Ensure that each illustration has a leg-
end. Supply legends separately, not attached to the fig-
ure. A legend should comprise a brief title (not on the 
figure itself ) and a description of the illustration. Keep 
text in the illustrations themselves to a minimum but 
explain all symbols and abbreviations used. Legends 
should be sent separately.

Tables
Number tables consecutively in accordance with their 
appearance in the text. Place footnotes to tables above 
the table body and indicate them with superscript low-
ercase letters. Avoid vertical rules. Be sparing in the use 
of tables and ensure that the data presented in tables do 
not duplicate results described elsewhere in the article.

References
Citation in text: Please ensure that every reference cited 
in the text is also present in the reference list. Any refer-
ences cited in the abstract must be given in full. Unpub-
lished results and personal communications are not rec-
ommended in the reference list, but may be mentioned 
in the text. If these references are included in the refer-
ence list they should follow the standard reference style 
of the journal and should include a substitution of the 
publication date with either 'Unpublished results' or 'Per-
sonal communication'. Citation of a reference as 'inpress' 
implies that the item has been accepted for publication.
Web references: As a minimum, the full URL should be 

given and the date when the reference was last accessed. 
Any further information, if known (DOI, author names, 
dates, reference to a source publication, etc.), should also 
be given. Web references can be listed separately (e.g., af-
ter the reference list) under a different heading if desired, 
or can be included in the reference list.

Reference style
Text: Indicate references by number(s) in square brack-
ets in line with the text. The actual authors can be re-
ferred to, but the reference number(s) must always be 
given. However, for more than 6 authors, only the first 
three should be listed followed by „et al. .
List: Number the references (numbers in square brack-
ets) in the list in the order in which they appear in the 
text.

Examples:
Reference to a journal publication:
1. Van der Geer J, Hanraads JAJ, Lupton RA et al. The art of 
writing a scientific article. J Sci Commun 2000;163:51 - 9.

Reference to a book:
2. Strunk Jr W, White EB. The elements of style. 3rd ed. 
New York: Macmillan; 1979.

Reference to a chapter in an edited book:
3. Mettam GR, Adams LB. How to prepare an electron-
ic version of your article. In: Jones BS, Smith RZ, edi-
tors. Introduction to the electronic age, New York: E - 
Publishing Inc; 1999, p. 281 - 304.

For further details you are referred to „Uniform Re-
quirements for Manuscripts submitted to Biomedical 
Journals (J Am Med Assoc 1997;277:927 - 934) (see also 
http://www.nlm.nih.gov/bsd/uniform_requirements.
html). U
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Editors’ responsibilities

1. Publication decisions
The editor is responsible for deciding which of the ar-
ticles submitted to the journal should be published.

The decision will be based on the paper’s impor-
tance, originality and clarity, and the study’s validity 
and its relevance to the journal's scope. 

The decision is guided by the policies of the jour-
nal's editorial board. The decision is constrained by 
current legal requirements regarding libel, copyright 
infringement, and plagiarism. The decision should 
not be restricted by the authors' race, gender, sex, re-
ligious belief, ethnic origin, and citizenship. The editor 
may confer with other editors or reviewers in making 
this decision.

2. Confidentiality
The editor and any editorial staff must not disclose any 
information about a submitted manuscript to anyone 
other than the corresponding author, reviewers, po-
tential reviewers, other editorial advisers, and the pub-
lisher, as appropriate.

3. Disclosure and conflicts of interest
Unpublished materials disclosed in a submitted paper 
will not be used either in an editor's own project or by 
the members of the editorial board for their own re-
search purposes without the express written consent 
of the author.

 
Duties of Reviewers
1. Contribution to Editorial Decisions
Reviewers’ assists the editor in making editorial deci-
sions and through the editorial communications with 
the author may also assist the author in improving the 
paper.

2. Promptness
Any selected referee who feels unable or unqualified 
to review the research reported in a manuscript should 
notify the editor and exclude himself from the review 
process.

3. Confidentiality
Any manuscripts received for review must be treated 
as confidential documents. They must not be shown to 
or discussed with others except as authorized by the 
editor.

4. Standards of Objectivity
Reviews should be conducted objectively. Personal 
criticism of the author is inappropriate. Referees should 
express their views clearly with supporting arguments.

5. Acknowledgement of Sources
Reviewers should identify relevant published work that 
has not been cited by the authors. Any statement that 
an observation, derivation, or argument had been pre-
viously reported should be accompanied by the rele-
vant citation. 

Reviewers should also call to the editor's attention 
any substantial similarity or overlap between the man-
uscript under consideration and any other published 
paper of which they have personal knowledge.

6. Disclosure and Conflict of Interest
Information or ideas obtained through peer review 
must be kept confidential and not used for person-
al advantage. Reviewers should not consider manu-
scripts in which they have conflicts of interest resulting 
from competitive, collaborative, or other relationships 
or connections with any of the authors, companies, or 
institutions connected to the papers.
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Duties of Authors
1. Reporting standards
Authors of original research papers should present ac-
curately the work performed and provide an objective 
discussion of its significance. 

Underlying data should be properly represented in 
the paper. A paper should contain sufficient detail and 
references to permit others to replicate the work. 

2. Data Access and Retention
Authors are asked to provide the raw data in connec-
tion with a paper for editorial review, and should be 
prepared to provide public access to such data and 
should in any event be prepared to retain such data 
for a reasonable time after publication.

3. Originality and Plagiarism
The authors should ensure that they have written en-
tirely original works, and if the authors have used the 
work and/or words of others that this has been appro-
priately cited or quoted.

4. Multiple, Redundant or Concurrent Publication
Authors should not publish manuscripts describing es-
sentially the same research in more than one journal or 
primary publication. 

5. Acknowledgement of Sources
Proper acknowledgment of the work of others must 
always be given. Authors should cite publications that 
have been influential in determining the nature of the 
reported work.

6. Authorship of the Paper
Authorship should be limited to those who have made 
a significant contribution to the conception, design, 
execution, or interpretation of the reported study. 

All those who have made significant contributions 
should be listed as co - authors while those who have 
participated in certain substantive aspects of the re-
search should be acknowledged or listed as contribu-
tors. The corresponding author should ensure that all 
appropriate co - authors are included on the paper and 
that all co - authors have seen and approved the final 
version of the paper.

7. Hazards and Human or Animal Subjects
If the work involves chemicals, procedures or equip-
ment that have any unusual hazards inherent in their 
use, the author must clearly identify these in the 
manuscript.

8. Disclosure and Conflicts of Interest
All authors should disclose in their manuscript any fi-
nancial or other substantive conflict of interest that 
might be construed to influence the results or inter-
pretation of their manuscript. 

All sources of financial support for the project should 
be disclosed.

9. Errors in published works
When an author discovers a significant error or inaccura-
cy in his/her own published work, it is the author’s obli-
gation to promptly notify the journal editor or publisher 
and cooperate with them to correct the paper. U
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Prevention and Management of Intra and Perioperative Complications During  
Laparoscopic Urological Surgery, p. 09-13

Introduction
Laparoscopic surgery was introduced in Urology in ear-
ly 90s. The milestone in the development of urological 
laparoscopy include the diagnosis of impalpable testes 
reported in 1976 by Cortesi et al1 but 
it took almost a decade for the first 
laparoscopic nephrectomy reported 
by Clayman et al. [2]. The main rea-
sons for this delay included resistance 
to innovation, lack of certified train-
ing centers capable of releasing the 

first highly trained generation of urologic laparoscopists 
who in turn, would be responsible for the training of the 
younger trainees, steep surgical learning curve, the advent 
of new complications and the rising difficulty for a mainly 

open surgeon to deal with them [3]. Despite 
the aforementioned difficulties pure lapa-
roscopy clinical and training programs still 
run all over the world and so surgeons are 
inevitably confronted with complications. 
The best way to deal with complications is 
to prevent them from occurring. However, 
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Laparoscopy is the gold standard for many urological sur-
geries and the experience of the surgeons has significant-
ly increased the last two decades. Inevitable surgeons are 
confronted with complications, some of them can be po-
tentially life-threatening. Since the best way to deal with 

complications is to prevent them, we review the literature 
for the most frequent intra or perioperative complications 
during laparoscopic urological surgeries and we propose 
measures to prevent them before happening and to man-
age them after they occur. 
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when they occur it is crucial to recognize them early, ideal-
ly intraoperative, and repair them immediately. We review 
the literature for the most frequent complications and we 
propose the most appropriate ways to confront them. 

First things first
Proper training during residency and a dedicated post-
graduate fellowship are of paramount importance to 
reduce complication rate. Even after proper training, 
mentoring during the first cases is also very important. 
In addition, the surgeon should be responsible to create 
a dedicated constant operating team including the an-
esthesiologist and the specially trained nursing staff [3]. 
Furthermore, the surgeon should be responsible for the 
proper operating room set up which again is crucial for 
the success of the operation [3]. 

As in every type of surgery, the laparoscopic urologist 
needs to follow a checklist before starting an operation 
(Table 1). Before starting the operation, the surgeon must 
check the operating room set up and the instrument avail-
ability and well performance. Proper patient positioning 
is crucial. The surgical team must provide adequate pad-
ding and avoid extreme bending and/or stretching while 
fixing the patient over the operating table. Selecting and 
preparing in advance the appropriate suture is also wise. 
The team nurse must be well trained to prepare the suture 
to the length of a trocar as this is a simple but mandatory 
rule, fitting to the majority of reconstructive necessities. 
To avoid anesthetic complications, intra-abdominal pres-
sures must be kept below 15 mmHg, creation of subcu-
taneous emphysema must be avoided, and operation 
time must be reduced as much as possible. Very rarely a 
carbon dioxide gas embolism occurs. The surgeon and 
the anesthetist should suspect it when there is a decrease 

in end-tidal CO2 and end-tidal O2 along with a decrease 
in patient’s blood pressure intra-operatively [4]. Immedi-
ate desufflation is mandatory. The anesthetist should be 
fully trained in order to immediately place the patient in 
Durant’s position and make the appropriate ventilator ad-
justments [4]. Aspiration of CO2 through the superior vena 
cava may be needed in severe cases. 

Port site placement
Access to the peritoneal cavity or to the retroperitoneal 
space can be performed either by the Veress needle 
(closed technique), the Hasson technique (open tech-
nique) and the optical port technique. The site of inser-
tion depends of the procedure and whether the site is ap-
proached trans or retro- peritoneally. Several factors may 
predispose to access related complications (Table 2). 

The results of a recent meta-analysis of all open and 
closed laparoscopy conclude that open laparoscopy elim-
inates the risk of major vascular injury and reduces the 
rate of major visceral injury [5]. Other technique includes 
transillumination of the abdominal wall, use of hand held 
Doppler device, minimizing port insertion force and in-
serting ports under direct vision [6-7]. For visceral injuries, 
although there are no data concerning urological proce-
dures, there are sufficient data from gynecological and 
general surgical literature that stress the importance of 
the insertion of the primary port, mainly in the presence 
of adhesions [8]. Again, the use of the Hasson technique 
and placement of the access away from area of previous 
surgery, if possible, could minimize the risk of this compli-
cation [8-9]. 

If a minor vascular injury, which results in a significant 
bleeding, does occur, then it must be controlled under 
direct vision. Suture ligation is preferable over extensive 

TABLE 1 Check list prior to a Laparoscopic Operation
The Laparoscopic Urologist Should:

Thoroughly inform and give ample time to the patient and close family

Provide details regarding the nature of the disease, the procedure, the laparoscopic 
approach, the existing alternatives, the risks and the likelihood of conversion 

Give reassurance that the patient safety comes first 

Fill confident with the selected approach

 Know the patient and its surgical problem

Think in advance about the advent of a complication related to the procedure 

Wonder whether he knows how to handle a complication

TABLE 2 Factors predisposing to access-related 
complications

Patient parameters 

Obesity 

Previous Surgery

Surgeon Experience

Port design

Port size

Blunt/cutting/radially expanding edges
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diathermy and can be accomplished via a figure of eight 
suture or via the use of a port closure device [10]. If the 
injury has occurred during port introducing, after con-
trolling the bleeding, the port can be replaced through 
the same site. On the event of a major vascular injury dur-
ing port placement, conversion is typically required even 
though major venous injuries hold a greater potential for 
laparoscopic repair. If the latter is decided the steps must 
include: increasing intra- abdominal pressure to 15mm 
Hg, holding both edges of vessel incision with atraumat-
ic graspers during closure and continuous suturing of 
the opening. Nevertheless, it must be stressed that these 
maneuvers require not only a skilled surgeon but also an 
equally skilled assistant. 

Even though the incidence of visceral injuries during 
port placement in laparoscopic urological procedures is 
not known, reports from other specialties place it between 
0.06 and 0.08% [8]. Although, open placement seems to 
reduce the rate of visceral injury, it does not eliminate it 
[11]. As for the anatomical position of the injury, a recent 
literature review of bowel injury in laparoscopy reports a 
58% small bower injury, 32% colon injury and 7% stom-
ach injury [9]. 

And from the latter depends the management of this 
complication. Since small bowel is the most frequent site 
of injury it should be noted that it requires meticulous re-
pair that we can be performed laparoscopic if it is recog-
nized early. If the diagnosis is delayed, then almost require 
laparotomy [9].

Intraoperative Complications 
Vascular injuries
Major vascular injury can happen in 1-3% of the cases 
during laparoscopic urologic surgery with 0.5-3% uncon-
trollable bleeding [12-16]. Prevention and high level of 
vigilance are of paramount importance. 

The general surgical principles must be followed with 
reverence: familiarization and respect to the anatomy, 
careful mobilization, retraction and dissection of the tis-
sues and knowledge of physiology. If the bleeding is min-
imal, compression is adequate, and the procedure can 
continue. Otherwise, thermal (bipolar, ultrasonic, argon 
beam) or non-thermal (intracorporeal suturing and bol-
sters) measures might prove useful on controlling bleed-
ing. Preventive sutures (par example on dorsal plexus 
during radical prostatectomy), increasing pneumoperito-
neum to 20-25 mmHg, hemostatic figure of eight stitch, 
even the use of a metallic (Benique) urethral probe, all are 
measures that can be utilized to prevent or control bleed-
ing during ligation of dorsal vein plexus [17]. Small vena 
cava lacerations are controlled with adequate pressure 
in 80-90% of the cases. Endoscopic clipping of arterial 
branches and vascular suturing of the vena cava may be 
mandatory to control the bleeding [13]. As a rule of thumb 
if the patient needs transfusion (more than 2 units) by the 
time you would be able to repair the vessel injury open 
conversion and a vascular surgeon consultation may be 
needed. Either way the urologist must know the basic 
principles of vascular reconstruction as shown in Table 3.

Bowel Injury
With a rate of 0.8% non-access related bowel injury during 
urologic laparoscopy is considered a rare complication [9]. 
However, the main problem is that more than 2/3 of these 
complications are not diagnosed intraoperatively. Nearly 
half of the cases are due to inappropriate electro cautery 
use [18]. For that reason, monopolar and bipolar instru-
ments should always be checked for proper insulation 
before the procedure. 

Other preventive measures that can be applied to mini-
mize the risk for thermal injury is the use of low dissipation 
thermal energy, refraction rather than grasping the bowel 
and using monopolar electro cautery in close proximity 
[19]. As far as rectum is concerned, its injury is a relatively 
rare but serious complication and so every measure must 
be taken to avoid it. Proper dissection of the Denonvillier’s 
fascia, careful retraction of the seminal vesicles and vas 
deference anteriorly and sigmoid colon posteriorly, rec-
ognition of the correct plane by visualization of the yel-
low perirectal fat are all important steps to accomplish the 
above mentioned goal [20, 21]. 

In the unlikely event of a bowel injury most authors 
agree that intraoperative repair provides significantly bet-

TABLE 3 Management of artery
Maintain Normal Caliber

Sutures Direction of blood flow

Lacerations Monofilament polypropelene

>30% Circumference Vein of Gore-Tex patch graphs

Complete transection End-to- End anastomosis

Flash the vessel injury Heparin
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ter outcomes than conservative observation in hospital, 
even for superficial ones [22]. It is also well documented 
that thermal injuries result in a more extensive damage 
than expected and that laparoscopy results in a low met-
abolic and immune response that allows a quick progres-
sion into sepsis [23-24]. For these reasons foul smelling gas 
exiting trocar or greenish fluid that emerges in the operat-
ing field should prompt an immediate bowel exploration 
and if needed a wide excision should be performed with 
removal of all affected tissue and adequately draining of 
the injured area [21]. An experienced surgeon can safe-
ly perform a laparoscopic repair or the large bowel with 
intracorporeal suturing without colostomy (which must 
be reserved for patients unprepared preoperatively with 
colonic injuries that require segmental bowel resection). 
On the other hand, if clinical indications for bowel inju-
ry occur post operatively (sepsis, acute abdominal pain, 
nausea, fever, chills or trocar site pain), a CT scan should 
confirm the diagnosis (free air in the abdomen, extralumi-
nal feces, contrast agent in the peritoneal cavity) and im-
mediate laparotomy must be carried out [21]. If rectum is 
the anatomical site of the injury and it is diagnosed intra-
operatively, the surgery field should be irrigated with sa-
line after removing the prostate, and a rectal examination 
should follow identifying the rectal wall and the muscular 
layers of the defect. Rectal wall can be then closed lapa-
roscopically or open (depends on surgeon’s experience) 
in two layers (inner mucosa and outer seromuscular layer) 
with continuous 3-0 polyglactin sutures. The final step is 
to check the integrity of the repair (by filling the rectum 
with saline via a catheter) and if no leakage is identified 
two drains are placed [25]. 

Adjacent structures injuries
The organs that can potentially be injured in a laparoscop-
ic urological procedure are liver, spleen, stomach, duode-
num and pancreas. From these the most catastrophic one 
is the duodenum due to the high morbidity associated 
with duodenal leakage. It is usually a complication of a 

right renal surgery or retroperitoneal lymphadenectomy. 
Conversion, general surgery consultation and repair of the 
injury site are mandatory [21]. Liver or spleen injuries can 
be avoided by careful insertion of the initial trocars and by 
careful retraction and mobilization of these two organs. 
If injury does occur compression alone can be enough to 
manage minor injuries whereas lacerations can be dealt 
with electro cautery or argon beam diathermy (120-150 
Watts) and/or hemostatic agents [26]. In case of more se-
vere bleeding suturing of the liver parenchyma or conver-
sion to hand assisted laparoscopy to proceed with partial 
or radical splenectomy may be required. 

Diaphragmatic injuries may occur at initial trocar 
placement, when a large upper pole renal/adrenal tu-
mor abutting the diaphragm is treated, or when dissect-
ing renal hilum, as the crura may stop there. High level 
of suspicion along with observing paradoxical move-
ments of the diaphragm should set the diagnosis. If the 
patient is stable from the ventilation standpoint defer 
repairing intraoperative pneumothorax until the end of 
the primary laparoscopic procedure. A small/moderate 
rent can be repaired by a 2/0 Vicryl figure-8 stich on a 
CT-1 needle whereas larger defects tailor the position 
of a Dacron graft. When the pneumothorax is realized 
postoperatively, it occupies <30% of the pleural cavity 
and the patient is stable, the CO2 will be absorbed spon-
taneously without requiring any treatment. When the 
pneumothorax is >30% or the patient is unstable a chest 
tube is necessary. 

Conclusion
Most of the complications in laparoscopic urological sur-
gery can be anticipated and potentially avoided. Basic 
principles, high level of suspicion, surgical experience and 
knowledge of the potential complication and their man-
agement are the keys for the success. U
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τη ζωή. Δεδομένου ότι ο καλύτερος τρόπος αντιμετώπισης των επιπλοκών είναι η πρόληψή τους, εξετάζουμε τη βιβλιογραφία για τις πιο 
συχνές ένδο ή περιεγχειρητικές επιπλοκές κατά τη διάρκεια λαπαροσκοπικών ουρολογικών χειρουργικών επεμβάσεων και προτείνουμε 
μέτρα για την πρόληψή πριν συμβούν και για την αντιμετώπισή μετά την εμφάνισή τους.
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Varicocele is a common finding in male population with a documented association with impaired sper-
matogenesis and subfertility. However, the majority of individuals with varicocele are not affected and 
thus, recognition of patients at high risk is mandatory before deciding surgical correction. Scrotal ul-
trasound is a noninvasive and low-cost tool for the evaluation of varicocele, which facilitates the diag-
nosis and adds useful information regarding its harmful potential. In this review, we discuss the signif-
icance of specific parameters of scrotal ultrasound as predictive markers in the severity of varicocele.
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1. Introduction
Varicocele is defined as the abnormal enlargement of the 
veins of the pampiniform plexus and is associated with 
the disturbance of normal testicular growth and reduced 
fertility [1]. The entry of left testicular vein via right angle 
to the renal vein is account for the dominance of left-sid-
ed varicocele, whereas absence of valves in the testicular 
vein and the nutcracker phenomenon are also implicat-
ed as possible causative factors [2]. The condition is found 
in up to 15% of general male population and shows a ris-
ing of 10% for each decade of life; moreover, in men with 
primary infertility, varicocele is found in up to 35% and 

surges impressively up to 80% in men with secondary in-
fertility [3]. The hypothesis that varicocele is a dynamic 
phenomenon is supported by evidence that up to 20% 
of normal subjects will eventually develop a subclinical 
varicocele [4], whereas this form rarely resolves and up to 
28% will eventually progress to a clinical varicocele [5]. The 
deterioration of semen parameters is a well-document-
ed finding in varicocele but theories such as scrotal hy-
perthermia and backflow within the veins do not con-
clusively explain the harmful potential of the condition; 
sperm count, concentration and morphology are most-
ly affected and fertility may be reduced [6]. Hopefully, the 
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correction of varicocele is associated with improvement 
in semen characteristics and increase in pregnancy rate; 
nevertheless, the latter conclusion is controversial [7], [8]. 
The condition may also cause chronic orchialgia, wors-
ened by increased physical activity and may require sur-
gery [9]. In clinical practice, the diagnosis of varicocele is 
based on clinical examination, according to the classifica-
tion of Dubin and Amelar, which divides the condition in 
three distinct groups accordingly to findings of palpation 
and observation [10]. However, this system cannot assess 
the severity of varicocele, as far as improvement in semen 
parameters after correction appears to be similar for all 
groups [10]. On the contrary, scrotal ultrasound and es-
pecially Color Doppler Ultrasound (CDU) is a promising 
tool for the evaluation of varicocele, as it may establish 
and stratify the condition and unmask the subclinical form 
[2].  In this paper, we review of the potential correlation be-
tween specific scrotal ultrasound characteristics and var-
icocele severity.

2. The role of ultrasound
2.1 The role of venous size
The measurement of maximal venous size is considered 
an objective tool for the diagnosis of the condition, al-
though bibliography lacks an optimal cutoff [2]. Some au-
thors propose a cutoff point of 2.6 mm in the supine posi-
tion during the Valsava maneuver as the optimal cutoff for 
the detection of varicocele [11]. In another study, a cutoff 
of 2.95 mm during the Valsava maneuver in the supine po-
sition detected most varicoceles with high accuracy, albe-
it being unsuitable for distinguishing between varicocele 
grades [12]. Regarding the palpability of the condition and 
the identification of clinical form, an approximate cutoff 
of 3-3.5 mm may be used as Hoekstra et al observed that 
most varicoceles were found palpable above that range; 
however, setting this limit, smaller, significant varicoce-
les could be missed [13]. Regarding the prognostic role of 
vein diameter, Schiff et al mentioned that varicoceles with 
a largest vein diameter larger than 3 mm showed a signif-
icant improvement after varicocelectomy [14], whereas 
Hussein also observed that patients with a testicular vein 
diameter greater than 2.5 mm at the inferior pole of the 
left testis have a significant improvement in semen pa-
rameters after correction [15]. However, in another study, 
authors concluded that varicocele size was not correlat-
ed with the outcome as varicoceles both markedly dilat-
ed (>4 mm in diameter) and less dilated (less than 4 mm in 

diameter) all exhibit similar postoperative paternity rates 
[16]. The latter findings are compatible with the observa-
tions by some authors that varicocele size is not a reliable 
prognostic tool for the outcome of varicocelectomy, with 
the exception of grade 3 varicoceles [17].

2.2 The role of testicular volume
Testicular volume is determined automatically by the ul-
trasound unit, based on the three dimensions of the tes-
ticles, according to the formula Volume (ml) = 0.523 x 
Length x Width x Height. In general terms, the varicocele 
may affect negatively the testicular growth; asymmetry 
between left and right testis is a usual finding, irrespec-
tively of the fertility potential [18]. However, grade cannot 
certainly predict the asymmetry [19]. The role of testicular 
volume differential is significant in adolescents, since no 
determined criteria exist for the prediction of future fertil-
ity in this subgroup of patients; discrepancy is an indica-
tion for surgery, carrying though the risk of overtreatment 
[1]. The main concern about overtreatment, renders to the 
fact that varicocelectomy may improve testicular volume, 
but improvement in semen parameters does not go hand 
in hand with rebound growth [20]. Therefore, some stud-
ies have evaluated the amount of discrepancy of volume 
between left and right testicles to stratify patients in high 
risk group. Diamond et al observed that a differential larg-
er than 20% is associated with worsened sperm parame-
ters, regarding concentration and motility and these pa-
tients should be at least tracked closely [21]. Further to the 
previous study, Kurtz et al observed that adolescents with 
a differential greater than 20% [calculated as (volumer-
ight-volumeleft) / volumeright x 100] carry a significant 
risk for low counts of motile sperm and moreover, a total 
testicular volume less than 30 cc quadruples the odds [22]. 
Moreover, adolescents with asymmetry greater than 20% 
will likely progress to greater asymmetry and observation 
may not be an option for this subgroup [19]. In adults and 
regarding the outcome of varicocelectomy, Alshehri et al 
observed that patients with normal-sized testes enjoy bet-
ter paternity rates compared to patients with small vol-
ume tests [16]. Finally, in the special subgroup of subclini-
cal varicocele, asymmetry between the testicles may also 
be observed, although controversy exists among studies 
[18], [23]. In a study trying to determine useful predictive 
factors for infertility, Chen et al observed that patients with 
subclinical varicocele and total testicular volume less than 
27 cc may suffer from subfertility, regardless of age [24]. 
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2.3 The role of reflux
Reflux within the veins of pampiniform plexus can be de-
tected easily via Color Doppler Ultrasound and may pro-
vide useful information. Nevertheless, there is no con-
sensus about the optimal framework for the diagnosis 
or stratification of varicocele according to reflux. A recent 
stratification system by Patil correlates the clinical grad-
ing of Dubin and Amelar in 3 grades based on the dura-
tion of reflux in milliseconds; this grading offers the addi-
tional benefit of detecting rare intratesticular varicoceles 
[25]. Complicated classification systems like those by Sar-
teschi and Chiou either lack of reproducibility or are limit-
ed to the diagnostic process [2], [26]. A simplified grading 
system proposed by Hirsch is a serviceable tool which di-
vides varicoceles into 3 groups depending on the spon-
taneity of the reflux and seems that has a role in the as-
sessment of the severity of the condition [2]. For example, 
spontaneous venous reflux associated with any grade of 
varicocele may result in testicular growth arrest and a strict 
follow-up is mandatory, as it has been observed by Zam-
pieri et al [27]. In another study by Verim et al, increasing 
reflux grade by Hirsch had a negative impact on sperm 
concentration, motility and morphology; interestingly, 
total motile sperm count was constantly affected by any 
grade of reflux [28]. Regarding the progression, a contin-
uous pattern of reflux during Valsava maneuver accord-
ing to Hirsch classification, is associated with higher rate 
of progression of a subclinical varicocele to a clinical form 
in the next 4 years [5]. According to a more simplified grad-
ing system, varicoceles may be divided into two types ac-
cording to characteristics of reflux; stop-type varicoceles 
bear a decrescendo bruit appeared at the beginning of a 
Valsava maneuver, whereas shunt-type varicoceles exhibit 
a steady flow caused by retrograde and orthograde flow; 
the latter type is associated with higher incidence of testic-
ular asymmetry and may predict the necessity of surgery 
in adolescents [29]. In adults, patients with continuous re-
flux enjoyed a significantly higher paternity rate after cor-
rection compared to those with stop-type reflux [16]. Of 
note, these types of reflux may explain the pathophysio-
logic pathway, as reflux may be associated with increasing 
impotence of valves and consequent dramatic changes in 
testicular function [26]. Duration of reflux in milliseconds 
can also be used for the assessment of spermatogenesis, 
as varicoceles with reflux of longer than 1 second had sig-
nificantly worse semen parameters [11]. Moreover, a du-
ration of venous reflux longer than 4.5 seconds is associat-

ed with better outcomes after correction [17]. Regarding 
post-operatively findings, reversal of flow after varicoce-
lectomy is strongly associated with significant improve-
ments in sperm parameters [14]. No retrograde venous 
flow after surgical correction results also more likely in 
catch-up growth of the testicle, according to Batavia et al 
[30], while reflux on the first postoperative day was found 
to be pivotal in predicting recurrence [31]. Finally, regard-
ing location of the reflux, Hussein concluded that reflux of 
any grade detected in the lower pole of the testis is asso-
ciated with important improvement in sperm concentra-
tion, motility and morphology [15]. 

2.4 The role of venous hemodynamics
Peak retrograde flow (PRF) is defined as the velocity meas-
ured at the vein of varicocele with the maximal diameter, 
during Valsava maneuver; this parameter seems to carry 
prognostic value in selecting patients at risk of future sub-
fertility [2]. Kozakowski et al have observed that when PRF 
is greater than 38 cm/s and testicular asymmetry > 20% 
spontaneous catch-up growth is unlikely and adolescents 
with such characteristics should be advised for surgical 
correction [19]. Moreover, PRF may be used as a prognos-
tic tool for recurrence after varicocelectomy; postopera-
tive PRF > 20 cm/s at 1 year follow-up is associated with 
a lower incidence of catch-up growth and higher need 
for re-operation [30]. In adults, Chen et al have also ob-
served that higher PRF values (mean values of 32.4 cm/s) 
are combined with greater risk of deterioration of semen 
parameters within 5 years; this observation was common 
in patients with both initial normal and abnormal semen 
parameters [32]. Verim et al also concluded that PRF > 30 
cm/s may be an indicator of progression as it is strongly as-
sociated with worsened semen parameters [28]. Similar-
ly, patients with subclinical varicocele and a PRF > 29 cm/s 
may suffer from subfertility [24]. Finally, one study did not 
demonstrate the predictive role of PRF due to low values; 
however, the authors admit that the differences may be 
related to the technique, as standing position may impede 
flow within the veins [29].

2.5 The role of testicular artery hemodynamics
The testicular artery arises from the aorta and provides the 
main blood supply to the organ. In the supratesticular re-
gion, the artery can be easily visualized, exhibiting tortu-
osity and flow toward and away from the transducer, rep-
resenting different planes of the same vessel [33]. Using 
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real-time images analysis via CDU, the ultrasound unit can 
calculate measurements of peak systolic velocity (PSV), 
end-diastolic velocity (EDV), resistive index (RI) and pul-
satility index (PI) [33]. Measurement of testicular arterial 
blood flow (TABF = Vm * A, where Vm is the mean velocity 
and A is the cross-sectional area of the artery) may also be 
used for the assessment of spermatogenesis [34]. In case 
of varicocele, Biagiotti et al observed that varicoceles carry 
high PSV and RI values, irrespectively of fertility status and 
therefore, cannot differentiate between affected and un-
affected individuals [35]. The same conclusion was made 
by Tarhan et al, but the authors also found a positive cor-
relation of TABF and sperm count and testicular volume; 
this observation may reflect a defective energy metabo-
lism within the organ [34]. However, in the post-operative 
period, significant increase in PSV of left testicular artery 
may be seen in patients with improved both sperm count 
and motility [36]. A similar conclusion was made by Akand 
et al, as increase of PSV in 6 months in the corrected side 
could predict both improvement in sperm concentration 
and relief of pain after varicocelectomy [37].

2.6 The role of intratesticular and capsular artery hemodynamics
Capsular arteries are branches of the testicular artery, as 
the latter enters the posterosuperior aspect of the organ 
and run along the periphery as a structure named tuni-
ca vasculosa. The centriceptal or intratesticular arteries 
are terminal branches arising from the capsular branch-
es and are visualized relatively straight within the testic-
ular parenchyma. Subcapsular and intratesticular arteries 
exhibit similar waveforms and comparable mean values 
of PSV, EDV, RI and PI; thus, these parameters can be com-
bined for the assessment of blood flow within the paren-
chyma [33]. Among the above parameters, RI seems to be 
a reliable indicator of subfertility; a mean RI > 0.6 is con-
sidered suggestive of pathological sperm count in male 
patients [38]. A positive correlation between RI greater 
than 0.6 and decreased total motile sperm, testicular hy-
potrophy and increased values of FSH has been observed 
by Hillelsohn et al, highlighting the role of the parameter 
as a reliable tool for the assessment of testicular function 
[39]. In patients with left clinical varicocele, higher values 
of RI and PI in capsular and intratesticular arteries of the 
affected side may also imply impaired testicular microcir-
culation [40]. The hemodynamic parameters might also 
be used as indicators for the restoration of microcircula-
tion, as Ener et al observed a significant increase in PSV 

and EDV and a significant decrease in resistance parame-
ters RI and PI, 3 months after the procedure [41]. Balci et al 
demonstrated similar findings as mean intratesticular RI 
decreased 6 months after the procedure, although no cor-
relation could be made between improvement in semen 
parameters and values of RI [42]. On the other hand, oth-
er authors conclude that improvement on semen analysis 
was correlated with decrease in intratesticular and capsu-
lar RI and capsular PI in left testicles and thus, these param-
eters could be used for the assessment of the outcome of 
the procedure regarding fertility [36]. The same conclu-
sion was made by Akand et al, as PSV of capsular arteries 
at 3 and 6 months had positive predictive value [37]. Fi-
nally, a study from Tanriverdi et al did not show any signif-
icant changes in RI after varicocelectomy; nevertheless, 
the authors admitted that the measurement 7 days after 
the procedure might be a too short interval and restora-
tion of microcirculation may be a late phenomenon [43]. 
In case of subclinical forms, as opposed to clinical varico-
cele, RI values do not differ significantly among left and 
right sides [44]. However, patients with subclinical varico-
cele and mean RI > 0.55 and PI > 0.99 may be at risk of sub-
fertility, regardless of age [24].

2.7 Bilaterality of the disease
The bilaterallity of varicocele is not uncommon as up to 
50% of men with varicocele have bilateral varicoceles [3]. 
If varicoceles are both clinical, then repair of both sides is 
advisable as positive impact on semen parameters is sig-
nificant in bilateral varicocelectomy [8]. However, no clear 
consensus exists about the management of left clinical 
varicocele accompanied with a right subclinical form. Cor-
rection of isolated subclinical varicocele, defined as a var-
icocele non-palpable but unmasked via ultrasound, is de-
batable, as improvement in sperm motility does not come 
along with increase in pregnancy rates [45]. However, 
some studies have highlighted the positive impact of bi-
lateral varicocelectomy in the setting of a clinical left-sub-
clinical right varicocele; Pasqualotto et al concluded that 
correction of both left clinical and right subclinical vari-
cocele resulted in increase in testicular size and in signifi-
cant improvement in sperm concentration [46]. Improve-
ment in all semen parameters and increase in pregnancy 
rates have also been found by another study, when bilat-
eral varicocelectomy was performed [47]. In addition, the 
authors highlighted the necessity of scrotal ultrasound in 
cases of infertile patients with clinical left varicocele, as the 
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disclosure of a subclinical right form may alter beneficially 
the management of the disease [47].

3. Conclusion
To sum up, scrotal ultrasound is a versatile tool for the 
evaluation of varicocele. Although the measurement 
of venous diameter is limited mainly to diagnostic pur-
poses, other ultrasonographic parameters can assess 
the severity of the condition reliably. Specifically, the 
accurate measurement of testicular volume can assist 
the management in young boys and adolescents. Fur-
thermore, the quantitative and qualitative evaluation 

of reflux may add useful information about the impact 
of varicocele on spermatogenesis and appraise the out-
come of varicocelectomy. Finally, vein and arterial he-
modynamics parameters are delicate tools which can 
predict the fertility status and the progression rate; of 
note, these tools may also act as prognostic markers 
for the final outcome after surgical correction, regard-
ing the improvement of semen characteristics and risk 
of recurrence. U

Conflicts of interest 
The author declared no conflict of interest.

Η κιρσοκήλη είναι ένα συχνό εύρημα στον ανδρικό πληθυσμό με τεκμηριωμένη σχέση με την 
διαταραχή της σπερματογένεσης και την υπογονιμότητα. Παρ’ όλα αυτά, η πλειοψηφία των 
ατόμων με κιρσοκήλη δεν βλάπτονται και για αυτό το λόγο, η αναγνώριση των ασθενών σε 
υψηλό κίνδυνο είναι αναγκαία πριν την απόφαση της χειρουργικής διόρθωσης. Το υπερη-
χογράφημα του οσχέου είναι ένα μη επεμβατικό και φθηνό εργαλείο για την διερεύνηση της 
κιρσοκήλης, που διευκολύνει τη διάγνωση και προσθέτει χρήσιμες πληροφορίες σχετικά με 
το επιβλαβές δυναμικό της πάθησης. Σε αυτή την ανασκόπηση, συζητείται η σημαντικότη-
τα ειδικών παραμέτρων του οσχεϊκού υπερηχογραφήματος ως προγνωστικών δεικτών για 
τη σοβαρότητα της κιρσοκήλης.
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Introduction: Partial nephrectomy is considered the gold 
standard procedure in managing small renal masses less than 
4cm, even less than 7 cm in the last decade. Minimal inva-
sive surgery is a preferred option in those cases. Laparoscopic 
partial nephrectomy has equivalent oncologi-
cal results with open partial nephrectomy, of-
fering in the same time all the advantages of 
minimal invasive surgery. The purpose of our 
study is to present our initial experience in lap-
aroscopic partial nephrectomy.
Material and Methods: Between May 2015 
and December 2017, 68 selected patients with 
renal masses smaller than 7cm observed by CT 
scan, were submitted to laparoscopic partial nephrectomy. Pa-
tient demographics, preoperative tumor characteristics and 
detailed operative, postoperative and pathologic data were 
collected.
Results: Mean age of patients is 56,1 years (44-71), mean 
diameter of renal tumor 5, 3 cm (3,3 - 7,4 cm).36 patients 

had a right partial nephrectomy and 32 a left one, with no 
intraoperative complications. In four patients a laparoscopic 
radical nephrectomy was done, there are no cases of conver-
sion to open surgery. The operation time ranged from 90 to 

211 min, estimated blood loss (EBL) ranged 
from 30 to 300 ml and warm ischemia time 
(WIT) ranged from 5 to 31 min. Overall, four 
cases of postoperative complications CDC 
≥ 3 were observed. One patient presented 
with a ureteric stricture and 3 with bleed-
ing which necessitate angiographic inter-
vention. There was one patient with a mi-
croscopic positive surgical margin and all 

patients are disease free during follow up (3-20 months, 
mean 12,2 months). Mean serum creatinine level has in-
creased 23 mcmol/L (0-114). 
Conclusion: Laparoscopic partial nephrectomy is a safe and 
feasible approach in small renal masses, offering all the advan-
tages of minimal invasive surgery

Abstract
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Introduction
The widespread use of abdominal imaging modalities 
and especially ultrasound has resulted in an increase 
in the detection of incidental small renal masses [1]. 
Open partial nephrectomy (OPN) is the gold standard 
procedure for the treatment of masses less than 4 cm 
and even in less than 7cm, if it is technically feasible 
[2], offering the same oncological results as radical ne-
phrectomy [3].Additionally, patients who undergo par-
tial nephrectomy have better renal function and are 
less likely to require renal replacement therapy than 
patients who undergo radical nephrectomy [4,5].

Laparoscopic partial nephrectomy (LPN) is an alter-
native option to OPN demostrating comparable onco-
logical and functional results, adding reduced morbid-
ity and offeringall the advantages of minimal invasive 
surgery ( less hospital stay, quicker recovery, less blood 
loss and need for transfusion, better cosmetic result , 
less postoperative complications etc.) [6] Unfortunate-
ly, LPN is technically challenging and laparoscopic ex-
perience is a prerequisite in order to reproduce the 
same results as the open procedure [7]. In our study 
we present our initial experience in laparoscopic par-
tial nephrectomy for small renal masses.

Patients and methods
Between May 2015 and December 2017, 68 consec-
utive patients (46 males and 22 females ) were diag-
nosed with small renal masses discovered in computed 
tomography (CT). Laparoscopic partial nephrectomy 
was performed by a single surgeon with previous lap-
aroscopic experience in upper urinary tract. There were 
no cases with multiple renal tumors or previous renal 
surgery. Perioperative data included operative time, 
estimated blood loss (EBL), warm ischemia time (WIT) 
and intraoperative complications. Intraoperative com-
plications included significant injury to an adjacent or-
gan, major vessel, ureter or pleura and conversion for 
visceral injury or hemorrhage. The pathology results 
and postoperative complications were followed-up. 
Patients with renal tumors were scheduled to perform 
a CT scan in a 6 month interval follow up according to 
European Urology Guidelines follow up protocol.

Surgical technique
The patients were placed in the flank position with the 
operative side facing up, and the operating table par-

tially flexed. The abdomen was insufflated with CO2 
via transperitoneal optical trocar access to a maximum 
pressure of 12 mmHg. Five trocars were placed at the 
end (two 5 mm ports, two 12mm port and the optical 
trocar for the camera). After insufflation was observed, 
the colon was reflected medially and the kidney was 
exposed from the lower pole to the upper pole. The re-
nal pedicle was identified and the Gerota's fascia was 
dissected over the kidney. The lesion was identified 
and the edges of it were marked with electrocautery. 
A laparoscopic Bulldog clamps were placed and both 
the renal artery and vein was occluded. Using laparo-
scopic scissors the lesion was excised. The collecting 
system was repaired using a 3-0 V loc suture. For re-
nal reconstruction 1-0 polyglactin suture was placed 
through the renal capsule in a continuous manner us-
ing sliding Hemolok clips at the edges of it. The bulldog 
clamps were released and the intraabdominal pressure 
was lowered to 6mmHg. The tumor was placed in a lap-
aroscopic organ bag and a 20F Jackson -Pratt drain was 
placed around the kidney. 

Results
Mean age of patients is 56,1 years (44-71), mean diam-
eter of renal tumor 5,3 cm (3,3 - 7,4 cm).36 patients had 
a right partial nephrectomy and 32 a left one, with no 
intraoperative complications. In two patients a lapa-
roscopic radical nephrectomy was done, there are no 
cases of conversion to open surgery. The operation 
time ranged from 90 to 211 min, estimated blood loss 
(EBL) ranged from 30 to 300 ml and warm ischemia 
time (WIT) ranged from 5 to 31 min. Overall, four cas-
es of postoperative complications CDC ≥ 3 were ob-
served. One patient presented with a ureteric stricture 
and 3 with bleeding which necessitated angiograph-
ic intervention. 

Four patients (5,8 %) had a conversion to laparoscop-
ic radical nephrectomy because of intraoperative re-as-
sessment of feasibility and safety of partial nephrec-
tomy because of tumor characteristics. None of the 
other patients had an intraoperative complication or 
conversion to open surgery. Tumor sizes ranged be-
tween 5,3 cm (3,3 - 7,4 cm) as it were measured in the fi-
nal pathology report. 31 patients (45,58 %) had a lower 
pole tumor, 17 (25 %) had an upper pole tumor and 20 
(29,41%) had a mid pole tumor. Mean operative time 
was 115 min (90 to 211 min), estimated blood loss (EBL) 



HELLENIC UROLOGY

 VOLUME 30 | ISSUE 2

23

Laparoscopic nephrectomy: initial experience and 3 years follow-up with 68 cases, p. 21-25

ranged from 30 to 300 ml, warm ischemia time (WIT) 
ranged from 5 to 31 min (mean 14 ,7 min) and mean 
hospital stay was four days (3 -6). Three patients need-
ed a transfusion (4,4 %). All patients had a satisfactory 
renal function after surgery ; none suffered from tran-
sient or permanent kidney failure or developed a clin-
ical significant urine leak. Mean serum creatinine level 
has increased 23 mcmol/L (0-114). Three patients de-
veloped a small subcutaneous hematoma in port side 
(4,4 %) and one presented with a mild hematuria (1,4 
%). Overall, four cases of postoperative complications 
CDC ≥ 3 were observed [9,10] One patient presented 
with a ureteric stricture and 3 with bleeding which ne-
cessitated angiographic intervention. The patient with 
ureteric stricture was been subjected to percutaneous 
nephrostomy postoperatively and to combined ante-
grade/retrograde ureteroscopy at a later time which re-
store ureteral patency. All three patients with post-opp 
bleeding were treated successfully with angiograph-
ic procedure. 

No patient required operative reintervention. The pa-
thology report demonstrated the following results; six-
ty-two patients had a renal-cell carcinoma, one patient 
had a chomophobe carcinoma , and three had an angi-
omyolipoma. One patient had a microscopic positive 
surgical margin. Patients with low risk tumors defined 
as stage pT1a -b Fuhrman grade 1 or 2 had an ultra-
sound and a chest radiograph in 6 month period and 
a CT scan in one year . Patients with intermediate risk 
tumors defined as high grade (Fuhrman 3 -4) had a 6 
month CT scan and a chest X-ray. All patients are dis-
ease free during follow up (3-20 months, mean 12,2 
months). 

Discussion
Over the past two decades the role of partial nephrec-
tomy has been expanding. By providing oncologic out-
comes equivalent to radical nephrectomy , along with 
improved preservation of renal function, partial ne-
phrectomy has become established as a standard of 
care for renal masses, even in patients with a normal 
kidney [5,7].

Laparoscopic partial nephrectomy has become the 
less invasive alternative approach, offering equiva-
lent oncological results to open partial ,while offer-
ing patients a shorter hospital stay and recovery time 
[6,11-13].

In our study we present our initial experience in lap-
aroscopic partial nephrectomy, performed by single 
surgeon with previous laparoscopic experience in up-
per urinary tract. Upper pole tumors were more diffi-
cult because a greater mobilization of the kidney was 
needed in order to have a better exposure of the tu-
mor. Unfortunately no intraoperative ultrasound was 
used and the excision of the masses was based on me-
ticulous study of the preoperative CT scan. Both renal 
artery and vein was occluded and that was necessary 
in order to have a bloodless field and clear visibility, 
which lowers the positive surgical margin. The impor-
tant of hilar control prior to mass excision, in order to 
obtain adequate hemostasis, has been suggested by 
other authors [14-16]. The median ischemia time was 
14,7 minutes which is lower than the 30 minutes lim-
it which is set as safety for renal preservation . In one 
case we avoided hilar clamping because the tumor was 
small and mostly exophytic. No major intraoperative 
complication occurred in our series. Estimated blood 
loss, peri and post operative complications and mean 
hospital stay are comparable with those in published 
literature for laparoscopic partial nephrectomy series 
[14-16].

Laparoscopic partial nephrectomy may be the 
most challenging and complex laparoscopic tech-
nique performed by any surgeon , given the require-
ment for perfect extirpation and satisfactory recon-
struction within a limited time [17]. In experienced 
hands laparoscopic procedure can duplicate both 
functional and oncological results of open partial 
nephrectomy. Warm ischemia time is the most im-
portant factor that has to be lowered as much as 
possible. Clampless partial nephrectomy is an op-
tion but it is quite difficult in big , central located tu-
mors, needs great experience and it raises the per-
centage of positive surgical margins [18].

The present study has several limitations because 
it is a retrospective study with a relatively limited 
cohort of patients (with no control arms) who were 
followed for a medium-term period of time. Never-
theless, the present study was able to show that lap-
aroscopic partial nephrectomy is a safe and feasible 
option for the management of selected small renal 
tumors. Furthermore, our operative time, estimat-
ed blood loss and WIT results were comparable to 
those of previous LPN studies, which is rather en-
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couraging because the present series reflects our in-
itial experience.

Open partial nephrectomy is still considered to be 
the gold standard for the treatment of renal tumors less 
than 7cm according to the EAU Guidelines . However, 
laparoscopic partial nephrectomy is alternative proce-
dure which in experienced hands has equivalent on-
cologic and functional outcomes with a slightly bigger 
proportion of WIT and Clavien III/IV complication rate 
[19,20]. Our future perspectives are to expand our in-
dications in bigger and more endophytic tumors in or-
der to offer to our patients all the advantages of laparo-

scopic partial nephrectomy, with accepted oncological 
and functional results.

Conclusions
Laparoscopic partial nephrectomy is a feasible and safe 
approach to remove small renal masses amenable to 
partial nephrectomy, offering all the advantages of lap-
aroscopic surgery (less blood loss, less pain , shorter 
hospital stay, quicker recovery time, etc). U

Conflicts of interest 
The author declared no conflict of interest.

Εισαγωγή: Η μερική νεφρεκτομή θεωρείται η χειρουργική θεραπεία εκλογής για την αντι-
μετώπιση των μικρών νεφρικών μαζών (μικρότερων των 4 εκ), όσο και των ακόμα μικρότε-
ρων των 7εκ, την τελευταία δεκαετία. Η ελάχιστα επεμβατική χειρουργική είναι η προτιμώμε-
νη μέθοδος σε αυτές τις περιπτώσεις. Η λαπαροσκοπική μερική νεφρεκτομή έχει αντίστοιχα 
ογκολογικά αποτελέσματα με την ανοικτή, προσφέροντας την ίδια στοιγμή όλα τα πλεονε-
κτήματα της ελάχιστα επεμβατικής χειρουργικής. Ο σκοπός της μελέτης είναι η παρουσίαση 
της αρχικής μας εμπειρίας στη λαπαροσκοπική μερική νεφρεκτομή.
Υλικό και Μέθοδος: Μεταξύ Μαϊου 2015 και Δεκεμβρίου 2017, 68 επιλεγμένοι ασθενείς με νεφρικές μάζες μικρότερες των 7 εκ στην 
αξονική τομογραφία, προσήλθαν για λαπαροσκοπική μερική νεφρεκτομή. Ε΄γινε καταγραφή των δημογραφικών στοιχείων των ασθε-
νών, των προεγχειρητικών χαρακτηριστικών των όγκων και επίσης έγινε λεπτομερής καταγραφή των διεγχειρητικών, μετεγχειρητικών 
και παθολογοανατομικών στοιχείων. 
Αποτελέσματα: Η μέση ηλικία των ασθενών ήταν 56,1 έτη (44-71), η μέση διάμετρος του όγκου 5, 3 εκ (3,3 - 7,4 εκ).36 ασθενείς υπο-
βλήθηκαν σε ΔΕ μερική νεφρεκτομή και 32 σε ΑΡ, χωρίς διεγχειρητικές επιπλοκές. Σε 4 ασθενείς έγινε λαπαροσκοπική ριζική νεφρεκτο-
μή, ενώ δεν έγινε καμία μετατροπή σε ανοιχτή επεμβαση. ο χειρουργικός χρόνος κυμαινόταν από 90 έως 211 λεπτά, η εκτιμόμενη απώλεια 
αίματος (EBL) μεταξύ 30 και 300 ml και ο χρόνος θερμής ισχαιμίας (WIT) μεταξύ 5 και 31 λεπτών. Σε τέσσερις περιπτώσεις παρατηρήθη-
καν μετεγχειρητικές επιπλοκές CDC ≥ 3. Ένας ασθενής εμφάνισε ουρητηρικό στένωμα και 3 με αιμορραγία που χρειάσθηκε αγγειογραφι-
κή διερεύνηση. Σε ένα ασθενή υπήρξε μικροσκοπικό θετικό χειρουργικό όριο, ενώ όλοι οι ασθενείς ήταν ελεύθεροι νόσου κατ ά την περί-
οδο παρακολούθησης (3-20 μήνες, μέση τιμή οι 12,2 μήνες). Η μέση αύξηση των επιπέδων κρεατινίνης ορού ήταν 23 mcmol/L (0-114). 
Συμπέρασμα: Η λαπαροσκοπική μερική νεφρεκτομή είναι ασφαλής και αποτελεσματική μέθοδος στις μικρές νεφρικές μάζες, προσφέ-
ροντας όλα τα πλεονεκτήματα της ελάχιστα επεμβατικής χειρουργικής.
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Purpose 
Nephron-sparing surgery, also known as partial ne-
phrectomy (PN), has been established as the stand-
ard treatment for renal masses as it preserves renal 

function [1-3]. In the recent decades, laparoscopic 
partial nephrectomy (LAPN) has established itself 
as a viable alternative to open partial nephrectomy 
(OPN) as it offers a less invasive approach while pro-

Purpose: Partial nephrectomy (PN) is an 
accepted alternative to radical nephrec-
tomy for nephron sparing surgery to treat 
renal tumors. Although complications are 
relatively rare after PN, they may include 
renal hemorrhage that can be massive and 
life threatening. Artery embolization can 
have a major role in the management of these cases and 
to avoid radical nephrectomy. 
Materials and methods: We report three consecutive pa-
tients with massive hemorrhage after LAPN, treated by ar-
terial embolization and review the literature to discuss the 

clinical presentation, imaging evaluation 
and clinical outcome. 
Results: After selective catheterization 
and identification of the bleeding site, mi-
cro-coils were used as embolization mate-
rial. Immediate technical and clinical suc-
cess was achieved in all cases. 

Conclusion: Superselective artery embolization of renal 
hemorrhage is a simple, safe and efficient procedure. It has 
a high clinical success and should be considered as an al-
ternative to nephrectomy, minimizing the morbidity and 
preserving renal tissue. 

Abstract

Key words
embolization; 
nephrectomy; 

postoperative hemorrhage
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viding comparable oncological outcomes and mor-
bidity [4].

The benefit of PN, however, may be hampered by its 
newly discovered complications; PN is associated with se-
rious vascular complications owing to the difficulty rec-
ognizing the vascular border and abundant renal vascu-
larity [5]. In particular, post-PN hematuria, such as renal 
artery pseudoaneurysm or arteriovenous fistula (AVF) for-
mation, can lead to clinically significant blood loss [5-12]. 
With the wider application of nephron-sparing surgery, 
i.e. OPN, conventional laparoscopic partial nephrectomy 
(LPN), and RALPN, there has been an increase in the oc-
currence of postoperative hemorrhage.

Renal artery embolization (RAE) has been reported to 
be an effective, minimally invasive treatment option for 
controlling post-PN hemorrhage [7, 12-14]. However, 
there are only a limited number of reports regarding the 
safety and efficacy of RAE for the management of postop-
erative bleeding after laparoscopic PN, especially RALPN. 
Hence, the purpose of this study was to investigate the in-
cidence of postoperative hemorrhage that requires RAE 
and to evaluate the clinical feasibility of embolization af-
ter LAPN.

Materials and methods
We retrospectively reviewed our cases of urgent selective 
RAE after a life-threatening hemorrhage following LAPN. 
Our series includes three patients treated in our depart-
ment from May 2015 until December 2017. During this 
period 48 LAPN and 2 RAPN were performed, so RAE for 
severe bleeding was needed in 6 % (3/50) of the cases. The 
patients include two men and one woman (age range 41-
72 years, median 51.6 years), who underwent LAPN for re-
nal-cell cancer. They developed renal hemorrhage post-

operatively (range 1-3 days after surgery) with significant 
hemodynamic instability. Blood through surgical drain 
was the most common sign, present in all three patients, 
combined with macroscopic hematuria in 2 (66 %) and 
flank pain was also observed in all three patients. No one 
had coagulopathy. Pre-intervention imaging included CT 
and US with Doppler before the arterial angiogram. Com-
plete blood count, mean systolic and diastolic blood pres-
sure were recorded before embolization. Before emboli-
zation, hemoglobin levels were 80 g/L, 85 g/L and 75 g/L 
with need of transfusion of 2 units in the first two cases 
and 3 units of red blood cells in the third patient. Using 
the Seldinger technique, a 4 Fr or 5 Fr sheath was placed in 
the right common femoral artery after local anesthesia of 
the groin (Lidocaine 2%) [15,16]. We performed a global 
aortogram using a pigtail catheter. This first evaluation al-
lowed the identification of renal arteries anatomy as well 
as to identify the exact bleeding vessel responsible for 
the hemorrhage. Catheterization of the homolateral re-
nal artery and superselective access using a Progreat mi-
cro-catheter 2.7 Fr (Terumo, Tokyo, Japan) was performed. 
The bleeding site was identified in all cases and we used 
as embolization material tornado®coils with a size range 
of 2 × 3 mm to 2 × 4 mm (Cook, Bjaeverksov, Denmark) 
and 2 × 2 mm and 3 × 2 mm (Azur, Terumo, Tokyo, Japan). 
The end point for embolization was complete occlusion 
of the bleeding vessel and most efforts were paid to save 
as much as possible of normal remaining renal parenchy-
ma. Immediate technical success was defined as the abili-
ty to stop the angiographic bleeding with absence of flow 
in the target bleeding vessels. Immediate clinical success 
was defined as normalization of BP and pulse rate, cessa-
tion of clinical bleeding, absence of need of more blood 
cell transfusion and absence of need for additional inter-

Figure 1. Selective angiography showing contrast extravasation and AVF. 
B, Closure of fistula and resolution of contrast extravasation after selective 
coil embolization.

Figure 2. Selective angiography showing RAP. B , Resolution of RAP after 
selective coil embolization.
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ventions (re-embolization or nephrectomy).Clinical fol-
low-up was obtained in all patients.

Results
In all three patients, angiography showed the site of ex-
travasation of contrast (Figs. 1-2).One patient had a re-
nal pseudoaneurysm. Immediate technical and clinical 
results were achieved in all cases. No one has post-em-
bolization syndrome. We observed in one patient a tran-
sient increase of serum creatinine levels that returned to 
the preoperative level after 48 hours. All patients were dis-
charged with stable Hb level and normal renal function. 
During the post-embolization period, the remaining re-
nal parenchyma showed normal perfusion and no sig-
nificant damage was observed immediately after and at 
follow-up examinations, using CT and Doppler-US with 
follow-up ranged 2-12 months (mean 8 months). No ma-
jor complications were observed immediately after or 
during the follow-up period.

Discussion
In this retrospective study, transcatheter RAE as a treat-
ment for postoperative hemorrhage after LAPN and 
RALPN was both angiografically and clinically successful

in all patients. No further relevant surgical interventions 
or repetitive embolization procedures were necessary. 
These results correlate with previous studies (17, 18) and 
demonstrate RAE to be a safe and effective procedure by 
showing its high rate of efficacy (95%) and lack of em-
bolization-related complications [19]. Hence, transcath-
eter RAE should be considered as a treatment option for 
postoperative hemorrhage after LAPN. Furthermore, RAE 
is also associated with minimal morbidity, lower hospital 
costs, and nephron preservation, while avoiding further 
re-operative surgical intervention, with a risk of comple-
tion radical nephrectomy; additionally, it usually provides 
definitive therapy [20, 21].

Inci et al. reported that of the 25 patients who under-
went conventional LPN, one patient developed a loss of 
kidney function after two sessions of embolization [22]. 
Accordingly, highly selective embolization of the renal ar-
tery branches in patients with postoperative bleeding is 
very important to preserve residual renal function. Cath-
eterization of the third-fifth order renal artery and selec-
tive embolization is possible, allowing improved preci-

sion in accessing the bleeding locations; thus, avoiding 
surrounding parenchymal damage [23, 24, 25].

Although the exact evaluation of the embolized vol-
ume was not possible, this could be estimated based on 
the order of embolized branch of the renal artery. A high-
ly selective (third-fifth order) renal arterial embolization 
in this study preserve residual renal volume and minimize 
damage to the surrounding normal parenchyma (theo-
retically, less than 1/25-1/23 of the total renal volume).

The occurrence of postoperative vascular complica-
tions has been reported in 0.4% of patients after OPN and 
up to 4.9% after conventional LPN [18,20,21]. In our study, 
6% of patients (3 of 50) had postoperative hemorrhage, 
following LAPN. A few studies have suggested a con-
trast-enhanced CT angiography for an accurate diagnosis 
of vascular pathology after invasive kidney surgery [26]. In 
this study, however, active bleeding foci, such as contrast 
leakage or pseudoaneurysm formation in the PN site on 
the catheter-directed angiography, was not demonstrat-
ed by contrast-enhanced CT angiography in one patients 
(1/3, 33%). Therefore, catheter-directed angiography is in-
dicated in patients with persistent need of transfusions or 
hemodynamic instability in spite of false-negative CT im-
ages. A catheter-directed renal angiography provides ac-
curate identification of the specific bleeding source and 
successful treatment. When a retroperitoneal hematoma 
or any other bleeding focus is observed at the extrarenal 
site in patients who undergo PN, an angiographic evalu-
ation of extrarenal arteries as well as renal arteries, i.e. re-
nal capsular arteries, lumbar arteries, or intercostal arter-
ies, should be considered.

There are some limitations to this study. The number 
of patients included is small and it was conducted retro-
spectively in a single institution, limiting the generaliza-
bility of the results. Further prospective studies with larg-
er groups are needed.

In conclusion, RAE is recommended to patients with 
post-LAPN hemorrhage because catheter- directed an-
giography can identify the origin of the bleeding and 
successfully provide minimally invasive treatment, pre-
serving the residual renal function without the need for 
re-operation. U
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Εισαγωγή: Η μερική νεφρεκτομή είναι μια αποδεκτή εναλλακτική της ριζικής νεφρεκτο-
μής, ως μέθοδος διατήρησης υγιούς νεφρικού παρεγχύματος. Αν και οι επιπλοκές είναι σχε-
τικά σπάνιες μετά μερική νεφρεκτομή, μπορει να περιλαμβάνουν τη νεφρική αιμορραγία, η 
οποία μπορεί να είναι μαζική και απειλητική για τη ζωή. Ο αρτηριακός εμβολισμός μπορεί να 
έχει μείζονα ρόλο στην αντιμετώπιση αυτών των περιπτώσεων, σε μια προσπάθεια αποφυ-
γής της ριζικής νεφρεκτομής.
Υλικό και Μέθοδος: Περιγράφουμε 3 περιπτώσεις διαδοχικών ασθενών με μαζική αιμορ-
ραγία μετά λαπαροσκοπική μερική νεφρεκτομή, η οποία αντιμετωπισθηκε με αρτηριακό εμβολισμό και γίνεται και μια ανασκόπιση στη 
βιβλιογραφία σχετικά με την κλινική εμφάνιση, την απεικονιστική εκτίμηση και το κλινικό αποτέλεσμα.
Αποτελέσματα: Μετά από εκλεκτικό καθετηριασμό και αναγνώριση της θέσης αιμορραγίας, χρησιμοποιήθηκαν μικροσπείρες ως μέσο 
εμβολισμού, με άμεση επιτυχία όσον αφορά τόσο το τεχνικό όσο και το κλινικό αποτέλεσμα.
Συμπέρασμα: Ο υπερεκλεκτικός αρτηριακός εμβολισμός μιας νεφρικής αιμορραγίας είναι μια απλή, ασφαλής και αποτελεσματική μέ-
θοδος αντιμετώπισης. Έχει υψηλό ποσοστό κλινικής επιτυχίας και μπορεί να θεωρείται ως εναλλακτική της νεφρεκτομής, ελαχιστοποιώ-
ντας τη νοσηρότητα διατηρώντας παράλληλα νεφρικό παρέγχυμα.
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Introduction and Objective: “Large adrenal lesions” are 
considered tumours with a size varying between 5cm to 10 
cm, with a general consensus measuring approximately 6 
cm. Adrenal lesions are common with adrenalectomy being 
the third commonest endocrine procedure. 
However, large adrenal lesions are rare with 
an incidence ranging from 8.6% to 38.6% 
of adrenal tumours. There is evidence that 
the risk of malignancy increases with a tu-
mour size of more than 4cm. With advances 
in modern imaging and rapidly aging pop-
ulation, the presentation of an incidentally 
found adrenal mass has become an increas-
ingly common scenario for endocrine sur-
geons and Urologists. Resection of large adrenal lesions 
could be challenging, especially when it is performed lap-
aroscopically. Our aim is to present the surgical outcomes 
of our patients operated for large adrenal lesions measur-
ing more than 6cm in size and to validate the role of lap-
aroscopic surgery in the management of these tumours. 

Methods: This is a retrospective study of patients oper-
ated for an adrenal lesion, measuring more than 6cm, in 
Aretaieio university hospital, between July 2008 and April 
2018. Patients underwent open or laparascopic proce-

dure. The preoperative diagnosis, opera-
tive details, complications, length of hos-
pital stay, morbidity and follow-up were 
recorded and tabulated.
Results: 45 patients had lesions over 6cm 
(47 lesions) with mean size 8.38cm. Out of 
these 45 patients 25 were female patients, 
and 20 males, with mean age of 58.2 years. 
31.9% of the lesions were found to be ma-
lignant with an average size of 11.33cm 

and the rest were benign with an average size of 7.65cm 
(pvalue=0.01). Most of the cases operated for an adre-
nal mass were for Pheochromocytoma (27.7%) that had 
mean size of 7.5cm, followed by Adenocortical carcinomas 
(23.4%) and Adenocortical adenomas (21.3%) with mean 
size of 12.5cm and 6.78cm respectively. 28 out of 47 cas-
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es (59.6%) had open surgery, while the rest underwent 
laparoscopic approach; 13 (25.7%) transabdominal and 6 
(12.8%) posterior retroperitoneal approach. The majority 
of the malignant cases (94%) had open surgery. Although 
no differences were noticed in the complication rates be-
tween open and laparoscopic surgery, there was a statis-
tical significant reduction in the duration of the hospital 

stay, in the patients treated laparoscopically (mean stay 
3.7d over 9.5d, pvalue<0.01).
Conclusion: Laparoscopic resection of large adrenal le-
sions could be challenging but if expertise is available 
could be effectively performed. Risks and complications 
are reduced when the surgical approach is tailored for each 
patient. 

Introduction
With advances in modern imaging and rapidly ag-
ing population, the presentation of an incidental-
ly found adrenal mass has become an increasingly 
common scenario for endocrine surgeons and Urol-
ogists. The prevalence of incidental adrenal lesions 
has been reported as high as 8% in autopsy series 
and 4% in radiologic series [1, 2]. Adrenal masses be-
tween 3 and 9mm are being discovered on a routine 
basis and usually represent myelolipomas or simple 
cysts [3]. The usual size of adenomas varies between 
3-3.5cm and evidence has revealed that the risk of 
malignancy increases with a tumour size of more 
than 4cm [4-6].

In a rapidly aging society, the diagnosis and man-
agement of incidental adrenal lesions will become 
a more frequent task. Resection of large adrenal le-
sions could be challenging, especially when is per-
formed laparoscopically. 

The goals of initial workup for adrenal lesions are 
to distinguish benign from malignant processes, as 
well as non-functioning from hyper-functioning tu-
mours. A complete evaluation allows the clinician to 
distinguish adrenocortical carcinoma, pheochromo-
cytoma, primary aldosteronism, and Cushing‘s syn-
drome (which require surgical removal) from benign 
adenomas (which can be followed clinically).

The latest NIH state-of-the-science report recom-
mended surgical excision of all incidental adrenal le-
sions greater than 6 cm and to use clinical judgment, 
based on the results of the initial or follow-up evalu-
ations, when assessing masses between 4 and 6 cm 
for surgery [3]. Current literature suggests lowering 
this absolute cut-off to 4 cm because most adreno-
cortical carcinomas (ACC) are >4 cm in size [5, 7, 8]. 

Laparoscopic adrenalectomy should be the gold 
standard for surgical removal of adrenal masses [9-
11]. In the hands of skilled surgeons, laparoscopic 
approach shows equal efficacy to open surgery with 
regards to long term outcomes [9, 11, 12]. However, 
open surgery should be considered for large or in-
vasive masses and it depends on the skill set of the 
surgeon as to which procedure should be employed.

Specifically, for large pheochromocytomas, lapa-
roscopic resection could be technically more chal-
lenging due to bigger size, increased tumour vascu-
larity and intraoperative haemodynamic instability. 
Improvement of image investigations, pre -opera-
tive optimisation with medication and advances in 
anaesthesia as well as technology of laparoscopic 
surgery has gradually established laparoscopic re-
section for pheochromocytomas as a safe and effi-
cient practise [13].

The aim of our study is to present the surgical 
outcomes of our patients operated for large adre-
nal lesions measuring more than 6cm in size and to 
validate the role of laparoscopic surgery in the man-
agement of these tumours.

Materials and Methods 
This is a retrospective study of patients operated 
for large adrenal lesions (> 6cm) in Aretaieio Uni-
versity hospital. A structural and comprehensive 
workup, including thorough clinical, radiologic and 
hormonal evaluations took place prior to surgical 
intervention. 

With regards to pheochromocytoma the diagnosis 
was established biochemically using urine metane-
phrines in combination with VMA in order to prove 
functionality of the tumour. Preoperative localiza-
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tion was established using computerized tomogra-
phy (CT) or magnetic resonance imaging (MRI). Io-
dine-123 metaiodobenzylguanidine (MIBG) scan 
was performed in order to diagnose paragangliomas 
or possible metastatic disease. All our patients un-
derwent standard basal adrenal hormonal investiga-
tion such as serum cortisol, ACTH, renin and aldos-
terone levels, and the aldosterone⁄renin ratio. The 
evaluation of cortisol hypersecretion included 24-h 
urinary free cortisol and measurement of serum cor-
tisol and ACTH levels after an overnight dexameth-
asone suppression test (1mg of dexamethasone ad-
ministrated at midnight, before the morning blood 
sample). In all patients with pheochromocytoma, an 
α-adrenergic blockade with a titration dose of phe-
noxybenzamine was initiated 14 days prior to sur-
gery and the dose was increased 48 hours preoper-
atively after the patient was admitted in the hospital 
in order to receive intravenous fluids in order to 
achieve volume expansion and counteract the or-
thostatic effect associated with α-adrenergic block-
ade. Fine-needle aspiration biopsy (FNB) is currently 
not recommended for the routine workup of adre-
nal lesions since its results rarely alter treatment, ex-
cept in patients with potential metastases or infec-
tious processes [14]. Often, clinical, hormonal and 
radiologic findings can effectively direct treatment. 
FNA is also associated with relatively rare, but sig-
nificant, complications; pheochromocytoma must 
always be ruled out before biopsy is undertaken to 
avoid potentially life-threatening haemorrhage and 
hypertensive crisis.

Surgical technique 
The operations performed were either open adre-
nalectomy or minimally invasive procedures (lap-
aroscopic intraperitoneal approach and posterior 
retroperitoneal approach) based on tumour charac-
teristics and patient’s habitus. For the open adrenal-
ectomy the anterior transabdominal approach is our 
preferred method of choice for any tumours that are 
too large to be removed laparoscopically and for all 
invasive adrenal malignancies. The incision we most 
commonly use is an extended unilateral or bilateral 
subcostal incision. The extended subcostal incision 
yields exposure of both adrenal glands, as well as 

TABLE 1 Demographics of patients NA: not applicable, 
SD: standard deviation Q: quartile

Patients’ characteristics For lesions over 6cm 
(45 patients, 47 lesions)

Age

Mean ± SD 58.2 ± 12.3 years

Median (Q1-Q3)  59 (52-64)

Range 28-81

Gender, n (%)

Male 20 (44.4%)

Female 25 (55.6%)

Side 

L 20/45 (44.4%)

R 15/45 (33.3%)

NA 8/45 (17.8%)

Bilateral 2/45 (4.4%)

Procedure

Open 28/47 (59.6%)

Laparoscopic 
trans- abdominal 13/47 (27.7%)

Laparoscopic retroperitoneal 6/47 (12.8%)

Size of Tumor (larger diameter)

Mean ± SD 8.8cm ± 3.7

Median (Q1-Q3)  7.5cm (6.5-9.5)

Range 6-23cm

Weight of Tumor

Mean ± SD 188.6gr ± 399.7

Median (Q1-Q3)  66gr (40-150)

Range 11-2205gr

Hospital Stay

Mean ± SD 7.3days ± 8.2

Median (Q1-Q3)  5 (3-9)

Range 1-47

Follow-up

Alive 28/45 (62.2%)

Deceased 8/45 (17.8%)

Lost in Follow Up 9/45 (20%)



HELLENIC UROLOGY

VOLUME 30 | ISSUE 2

34

Large Adrenal lesions - Management at a tertiary centre in Greece, p. 31-38

the rest of the peritoneal cavity. If necessary, it may 
be extended superiorly in the midline to the xiphoid 
to provide better upper abdominal exposure for full 
mobilization of the liver and access to the hepatic 
veins and the vena cava. 

For the posterior retroperitoneal approach, we ad-
just the patient on the Jack-knife position, and we 
prefer to operate using a 20mm - 35mm CO 2 pres-
sure and 30 – degree angle laparoscope with the use 
of harmonic scissors throughout the procedure for 
laparoscopic intraperitoneal approach. The patient 
is positioned on the left or right lateral decubitus po-
sition accordingly. 

Results 
From the total number of patients that had a surgi-
cal procedure for adrenal lesions 45 had lesions over 
6cm in size (47 lesions as 2 patients had bilateral le-
sions). The mean age of the 45 patients operated for 
a large adrenal mass measuring more than 6 cm was 
58.2 and the majority of these patients were females 
(55.6%) (Table 1).

The mean size of these large tumours was 8.8cm 
with a mean weight 188.6gr (Table 1).

The majority of all lesions were benign inde-
pendently the size (above or below 6 cm size) (Table 
2). However, the mean size of malignant lesions was 
larger than the benign (11.33 vs 7.64cm) and that 
difference was statistical significant (pvalue=0.01)

The commonest histopathological diagnosis was 
the Pheochromocytoma (27.7%) with an average 
size of 7.46cm followed by the adrenocortical Carci-
noma (23.4%) with an average size of 12.54cm and 
adrenocortical adenoma (21.3%) with an average 
size of 6.78cm (Table 3). 

For the malignant lesions open surgery was per-

formed in 93.8% of the cases (Table 4). In the benign 
cases where both the adrenal glands were removed, 
a laparoscopic approach was decided, one transab-
dominaly and one retroperitoneal.

6 out of 28 patients (21.4%) that had open surgery 
developed a type of complication, that correspond-
ed in only 2 out of 17 patients with laparoscpic sur-
gery. Although there were differences regarding 
post-operative complication rates between open 
and laparoscopic approach that was not proven 
to be statistically significant (p=0.4). On the oth-
er hand, the hospital stays of patients that under-
went laparoscopic resection had a mean duration 
of 3.7 days when compared with those who had an 
open procedure who required a mean of 9.5 days of 
hospitalisation and this was statistically significant 
(p<0.01) (Table 5).

In follow up, 62.2% of these patients are still alive, 
17.8% deceased, and 20% were lost in follow-up (Ta-
ble 1).

Discussion 
“Large adrenal lesions” are considered tumours with 
a size varying between 5cm to 10 cm with a general 
consensus measuring approximately 6 cm [15]. 

Adrenal lesions are common with adrenalectomy 
being the 3rd commonest endocrine procedure [16]. 
However, large adrenal lesions are rare with an in-
cidence ranging from 8.6% to 38.6% of adrenal tu-
mours [17]. In our series of cases we identified 45 
cases with tumours over 6cm, and this is because our 
department is a tertiary referral centre for retroperi-
toneal lesions. There is evidence that the risk of ma-
lignancy increases with a tumour size of more than 
4cm [4-6] and we have seen that in our series as al-
most 25% of our patients had adrenocortical carci-
noma with lesions measuring > 6cm and the size of 
malignant tumours was larger than the benign. 

The reported incidence adrenal malignancy in pa-
tients with Large adrenal masses is approximately 
25% but it varies in literature between 10% to 50% 
and this is in concordance with our study [17, 18]. 

Management remains controversial but intro-
duction of functional imaging studies such as PET 
scan in combination with biological work up has im-
proved the diagnosis and pre-operative optimisa-

TABLE 2 Number of benign and malignant cases based 
on the mean size

Histopathology No of lesions over 
6cm (%)

Average Size for le-
sions over 6cm

Benign 32 (68.1%) 7.65

Malignant 15 (31.9%) 11.33

Grand Total 47 8.83

Pvalue: 0.01
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TABLE 3 Histopathology of the adrenal lesions that were excised

Histopathology No of lesions over 6cm (%) Average Size for lesions 
over 6cm

Pheochromocytoma 13 (27.7%) 7.46

�Adrenocortical 
Carcinoma 11 (23.4%) 12.54

�Adrenocortical 
Adenoma 10 (21.3%) 6.78

Metastatic 3 (6.4%) 8.17

�Nodular adrenal 
hyperplasia 3 (6.4%) 10.50

�Diffuse adrenal 
hyperplasia 2 (4.3%) 8.75

�Cavernous 
Haemangioma 2 (4.3%) 8.00

Aldosteronoma 1 (2.1%) 6.00

Myelolipoma 1 (2.1%) 9.00

�Retroperitoneal Tumor  
Involving Adrenal gland 1 (2.1%) 7.50

Grand Total 47 8.83

TABLE 4 Type of surgery for malignant and benign lesions

Type of Surgery Open Laparoscopic 
transabdominal

Laparoscopic 
retroperitoneal Total

Lesions Over 6cm

Benign 14 (43.8%) 12 (37.5%) 6 (18.8%) 32

Malignant 14 (93.3%) 1 (6.7%) 0 (0%) 15

Grand Total 28 13 6 47

tion [19]. With regards to patients diagnosed with 
pheocromocytoma, administration of α- with or 
without β-blockers and intravenous expansion with 
crystalloids is considered as standard practice [20, 
21]. 

Treatment of these large adrenal lesions could be 
challenging due to the size and the laparoscopic 
approach. Ideally, the diagnostic and treatment ap-
proach should involve a multidisciplinary team by 
endocrinologists, surgeons and radiologists and this 
is the standard practise in our centre. 

When surgery is indicated there is a range of sur-
gical techniques based on the underlying patholo-
gy and surgeons experience such as cortical sparing 
technique to extensive resection and laparoscop-

ic to open approach. Laparoscopic adrenalectomy 
should be the gold standard for surgical removal of 
adrenal masses [9-11]. In the hands of skilled sur-
geons, laparoscopic approach show equal efficacy 
to open surgery with regards to long term outcomes 
[9, 11, 12]. However, open surgery should be con-
sidered for large or invasive masses and it depends 
on the skill set of the surgeon as to which proce-
dure should be employed. In our series, an open ap-
proach was decided for the majority of the malig-
nant cases but for the benign ones measuring over 
6cm, a laparoscopic approach was performed in the 
majority of the cases without difference in the com-
plication rates and with decrease of the duration of 
the hospital stay.
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Laparoscopic resection of pheochromocytomas 
may decrease the intraoperative release of catecho-
lamines, compared with open surgery, thus reducing 
the risk of a hypertensive crisis [22] and this may be 
a result of less intra-operative manipulations. 

Conclusion
Adrenal lesions are becoming more common due to 
advances in modern imaging and rapidly aging pop-
ulation. Surgical resection of large adrenal lesions 
could be managed laparoscopically in a safe and ef-
fective way based on the skills and experience of 
the operating surgeon. Risks and complications are 
reduced when the surgical approach is tailored for 
each patient. U
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TABLE 5 Lesions over 6cm: Hospital Stay and Complication Rates

Type of  Surgery Mean Hospital Days Complications

Open 9.5 6/28 (21.4%)

Laparoscopic 3.7 2/17 (11.8%)

Total 7.3 8/45 (17.8%)

Pvalue<0.01 Pvalue 0.4

Εισαγωγή και Στόχος: Οι «μεγάλες αλλοιώσεις των επινεφριδίων» θεωρούνται 
όγκοι με μέγεθος που κυμαίνεται μεταξύ 5cm και 10cm, κατά ομοφωνία περίπου 
τα 6 cm. Οι επινεφριδιακές βλάβες είναι κοινές, με την επινεφριδεκτομή να είναι 
η τρίτη συχνότερη επέμβαση χειρουργικής ενδοκρινών. Ωστόσο, οι μεγάλες επι-
νεφριδιακές αλλοιώσεις είναι σπάνιες με συχνότητα που κυμαίνεται από 8,6% έως 
38,6% των όγκων των επινεφριδίων. Υπάρχουν ενδείξεις ότι ο κίνδυνος κακοή-
θειας αυξάνεται με μέγεθος όγκου μεγαλύτερο από 4 εκατοστά. Με την πρόοδο 
της σύγχρονης απεικόνισης και τον ταχέως γηράσκοντα πληθυσμό, η παρουσία-
ση μιας περιστασιακά διαπιστωμένης επινεφριδιακής μάζας έχει γίνει όλο και πιο 
συνηθισμένο σενάριο για τους ενδοκρινούς χειρουργούς και τους ουρολόγους. Η 
χειρουργική αφαίρεση μεγάλων επινεφριδιακών όγκων μπορεί να έχει δυσκολίες, ειδικά όταν γίνεται λαπαροσκοπικά. 
Στόχος μας είναι να παρουσιάσουμε τα χειρουργικά αποτελέσματα των ασθενών μας που χειρουργήθηκαν για μεγάλες 
επινεφριδιώδεις αλλοιώσεις μεγέθους μεγαλύτερου από 6 εκατοστά και να εκτιμήσουν το ρόλο της λαπαροσκοπικής χει-
ρουργικής στη διαχείριση αυτών των όγκων.
Μέθοδοι: Πρόκειται για μια αναδρομική μελέτη  ασθενών που χειρουργήθηκαν για επινεφριδιακό όγκο, μεγέθους πε-
ρισσότερο από 6cm, στο πανεπιστημιακό νοσοκομείο του Αρεταιείου, μεταξύ Ιουλίου 2008 και Απριλίου 2018. Οι ασθε-
νείς υποβλήθηκαν σε ανοικτή ή λαπαροσκοπική επέμβαση. Η προεγχειρητική διάγνωση, οι επιπλοκές, η διάρκεια της πα-
ραμονής στο νοσοκομείο, η νοσηρότητα και η παρακολούθηση καταγράφηκαν στην εργασία μας.
Αποτελέσματα: 45 ασθενείς είχαν αλλοιώσεις άνω των 6cm (47 αλλοιώσεις) με μέσο μέγεθος 8,38cm. Από αυτούς τους 
45 ασθενείς, 25 ήταν γυναίκες ασθενείς και 20 άρρενες, με μέση ηλικία 58,2 ετών. Το 31,9% των βλαβών βρέθηκε να εί-
ναι κακόηθες με μέσο μέγεθος 11,33 εκατοστά και τα υπόλοιπα ήταν καλοήθη με μέσο μέγεθος 7,65 εκατοστά (pvalue = 
0,01). Οι περισσότερες από τις περιπτώσεις που χειρουργήθηκαν για επινεφριδιακή μάζα αφορούσαν το φαιοχρωμοκύ-
τωμα (27,7%) που είχε μέσο μέγεθος 7,5 εκ, ακολουθούμενο από αδενοκορτικά καρκινώματα (23,4%) και αδενοκορτικά 
αδενώματα (21,3%) με μέσο μέγεθος 12,5 εκ και 6,78 εκ αντίστοιχα. 28 από τις 47 περιπτώσεις (59,6%) είχαν ανοικτή χει-

Περίληψη
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μεγάλες επινεφριδιακές 

βλάβες, φαιοχρωμοκύτωμα, 
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ρουργική επέμβαση, ενώ οι υπόλοιποι υποβλήθηκαν σε λαπαροσκοπική προσέγγιση. 13 (25,7%) διακοιλιακή και 6 (12,8%)  
οπισθοπεριτοναϊκή προσέγγιση. Η πλειονότητα των κακοήθων περιπτώσεων (94%) είχε ανοικτή χειρουργική επέμβα-
ση. Παρόλο που δεν παρατηρήθηκαν διαφορές στα ποσοστά επιπλοκών μεταξύ ανοικτής και λαπαροσκοπικής χειρουργι-
κής, παρατηρήθηκε αισθητή μείωση της διάρκειας της νοσηλείας, στους ασθενείς που χειρουργήθηκαν λαπαροσκοπικά.
Συμπέρασμα: Η λαπαροσκοπική εκτομή μεγάλων επινεφριδιακών βλαβών μπορεί να αποτελεί χειρουργική πρόκληση, 
αλλά εάν υπάρξει εμπειρία μπορεί να πραγματοποιηθεί αποτελεσματικά. Οι κίνδυνοι και οι επιπλοκές μειώνονται όταν η 
χειρουργική προσέγγιση είναι προσαρμοσμένη για κάθε ασθενή.
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Matrix stones are extremely rare. An unusual case of coex-
istence of matrix stone with a conventional, calcified stone 
is reported. A 63-year-old female was ad-
mitted to our department because of a 
sizable, radiopaque, right renal stone. 
Her medical history included recurrent 
urinary tract infections. Preoperative 
Computed Tomography scan demonstrat-

ed a 2 cm calculus and a radiolucent, soft tissue mass in the 
dilated, right renal pelvis, without enhancement after the 

intravenous administration of contrast 
agent. The patient underwent right Per-
cutaneous Nephrolithotomy. Intraopera-
tively, we found that the renal pelvis was 
occupied by matrix stone with a centrally 
located core of solid calculus.

Abstract
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Introduction
Matrix stones are also known as fibrinomas, fibrinous 
or colloid calculi and albumin calculi [1-3]. Their atyp-
ical clinical presentation and imaging features consti-
tute a diagnostic and therapeutic challenge for the 
practicing urologist [2]. Our aim is to present an un-
common case of diagnosis of matrix and solid, calci-
fied stone simultaneously, as well as to present a short 
review of the literature about matrix stone.

Case Report
A 63-year-old female was admitted to our department 
because of a sizable right renal stone. Her medical his-
tory included hypertension, hypothyroidism and recur-
rent urinary tract infections (UTIs) by Escherichia Coli. 
Twenty-eight days before her admission, she present-
ed urinary tract obstruction and infection, an indwell-
ing double-J stent was inserted in another hospital and 
she received cefuroxime axetil for 15 days. She did not 



HELLENIC UROLOGY

VOLUME 30 | ISSUE 2

40

A rare presentation of Matrix Stone and a short review of the literature, p. 39-43

bring to us any past urinary culture, but her urinary 
culture three days before her admission was negative.

Preoperative plain X-Ray of the kidney, ureter and 
bladder region demonstrated a sizable, radiopaque, 
right renal stone and an indwelling, right double-J 
stent (Fig. 1). Computed Tomography (CT) scan re-
vealed a 2 cm, renal pelvic calculus and a radiolucent 
soft tissue mass in the dilated, right renal pelvis, with-
out enhancement after the intravenous administration 
of contrast agent. Hounsfield Units (HU) measurement 
of renal calculus and soft tissue mass was 1300-1500 
and 30-50, respectively. There was gas in the right re-
nal pelvis, possibly due to the recent surgical interven-
tion (Fig. 2).

The patient underwent Percutaneous Nephrolithot-
omy (PCNL) in prone position, under general anesthe-
sia. Firstly, we replaced indwelling double-J stent by a 
6-Fr ureteral catheter, in lithotomy position. We start-
ed injection of contrast agent via ureteral catheter and 
the patient was put in prone position. A single tract at 
the right, posterior, lower pole calyx was created under 
fluoroscopy. After tract dilation with a balloon dilator, 

a 30-Fr Amplatz sheath was positioned inside the calyx 
of puncture. Rigid nephroscope was positioned inside 
and we found that the renal pelvis was occupied by 
grayish, putty-like, matrix stone with a centrally located 
solid calculus (Fig. 3). Matrix stone was removed using 
grasping forceps. Afterwards, we fragmented the solid 
stone with a pneumatic lithotripter and the fragments 
were removed using grasping forceps (Fig. 4). An 18-
Fr nephrostomy tube was inserted for postoperative 
drainage. The patient was stone free (Fig. 5). Foley and 
ureteral catheters were removed on the 1st postoper-
ative day, nephrostomy tube was removed on the 2nd 
postoperative day and the patient was discharged. The 
patient received ciprofloxacin for 10 days prophylacti-
cally. We asked her to analyze chemically both types of 
stones, as our laboratories do not perform this proce-
dure, but she did not do it. The patient did not develop 
UTI or stone during the first 10 months postoperatively.

Discussion
Matrix stones are a rare form of renal calculi, which 
were firstly described 100 years ago by Gage and Beal 
[2-4]. In contrast to the conventional stones, matrix 
stones are encountered more frequently in females, 
perhaps due to the increased incidence of UTIs in fe-
males [3-6].

Macroscopically, their colour is usually gray-white or 

Figure 1. Preoperative plain X-ray of the kidney, ureter and bladder region 
demonstrating a sizable, radiopaque, right renal stone and an indwelling, 
right double-J stent.

Figure 2. Preoperative non-contrast CT scan demonstrating a dilated right 
renal pelvis, totally occupied by soft tissue mass. There is gas within soft 
tissue mass. We can discriminate the sizable, calcified stone of the right 
renal pelvis and the trace of double-J stent in front of the stone.
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yellow-tan and they are soft, amorphous and putty or 
rubbery-like on palpation [1,3,5]. Matrix is an organ-
ic substance composing of approximately two-thirds 
mucoprotein and one-third mucopolysaccharide by 
weight [2]. Matrix is thought to promote stone’s forma-
tion functioning as a foundation or inducer for the dep-
osition of crystallic component [2,3,5]. Matrix encoun-
tered in matrix stone is similar to that encountered in 
calcified urinary stones [2,4-6]. However, in contrast 
with normal urinary stones which contain mainly crys-
talline salt and a small amount of matrix (approximate-
ly 2.5% of the dry weight), the organic component of 
matrix stones comprises approximately 65% of the 
stone’s dry weight, while their crystallic component 
is minimum [1-6]. It is still unknown why some matrix 
stones fail to be calcified [2-6]. It was theorized that re-
duced urinary calcium levels are responsible for matrix 
stone formation, but recent studies demonstrated for-
mation of matrix stones in patients with normal urinary 
calcium excretion [2].

The most common predisposing factors of the for-
mation of matrix stones are recurrent UTI by urea-split-
ting bacteria, previous stone formation, previous sur-
gery due to urolithiasis and obstructive uropathy [1-6]. 
Urinary cultures usually reveal Proteus species and Es-
cherichia Coli [1-5]. Moreover, there is increased risk of 
matrix stone formation in chronic kidney disease pa-
tients undergoing dialysis and in patients with glomer-
ulonephritis due to proteinuria [2-6]. Patients usually 
present with renal colic or symptoms of UTI [1,3]. Our 
patient had a history of recurrent UTIs by Escherichia 
Coli.

Imaging studies may contribute to the diagnosis of 
matrix stone, although the diagnosis is often made in-
traoperatively [3,5]. Matrix stones are radiolucent on 
X-Ray [1-6]. Ultrasonography reveals a solid, hypoecho-
ic mass without acoustic shadowing, which may oc-
cupy the entire pelvicalyceal system [1-3,5,6]. CT scan 
demonstrates a soft tissue mass of the renal pelvis, 
without contrast enhancement [1,6].   

CT Urography, as well as intravenous and retrograde 
pyelogram, demonstrates filling defects in the renal 
collecting system [2-4,6]. Occasionally, indistinct cal-
cified materials may be shown within matrix stones 
[1,2,6]. Gas within the layers of matrix stone was also 
reported [2]. According to the literature, the HU meas-
urement of matrix stones varies between 15-80 on the 
unenhanced CT scan, proportionally to the content of 
matrix stone’s crystalline component [1,6]. On Magnet-
ic Resonance Imaging, matrix stones appear hypoin-
tense signal in T1-weighted images, without enhance-
ment after gadolinium administration, and slightly 
hyperintense signal in T2-weighted images [1,3,5]. In 
our case, HU of the matrix stone was 30-50. Further-
more, there was gas in the right renal pelvis, which was 
attributed to the recent surgical intervention.

The differential diagnosis includes other causes of ra-
diolucent filling defects of the renal collecting system 

Figure 3. Intraoperative photo demonstrating the sizable, calcified renal 
stone (1) and matrix stone (2).

Figure 4. Intraoperative photo showing fragments of the renal, solid 
calculus mixed with matrix stone.
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(malignant tumours, radiolucent renal stones, blood 
clots etc) [1-3,6]. Imaging studies and retrograde uret-
erorenoscopy contribute to valid diagnosis [2].

Complete stone’s removal, correction of coexist-
ing obstructive uropathy and administration of an-
tibiotics according to the results of the urinary cul-
ture ensure treatment and prevent recurrence [1,5]. 
Minimally invasive surgical techniques, such as per-
cutaneous nephrolithotomy and retrograde ureter-
orenoscopy, can remove matrix stones successful-
ly and have replaced open surgery, which was the 
treatment of choice in the past [1,3,5]. Extracorporeal 
shock wave lithotripsy has no place in the treatment 
of matrix stone [2,3,5,6]. The choice of each surgical 

technique depends on stone burden and location [3]. 
In our case, the renal pelvis was occupied by matrix 
stone and was obstructed by a sizable, calcified stone. 
PCNL was the treatment of choice and our patient is 
stone free and did not suffer any UTI during the last 
10 months.

We need to mention that in our case we observe the 
coexistence of sizable, calcified, radiopaque stone with 
a poorly-calcified stone in the same renal unit. We can-
not explain the reason why matrix stone fail to calcify in 
this case and we do not know stones’ chemical analy-
sis for the reason we already mentioned. A possible hy-
pothesis is that the solid, calcified stone is a carbonate 
apatite stone. Firstly, the macroscopic and radiologic 

Figure 5. Plain X-Ray and nephrostogram on the 2nd postoperative day demonstrating the nephrostomy tube at the right, posterior, lower pole calyx.  
The passage of contrast agent is easy and there are no filling defects/residual stones.
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appearance of our stone is similar to carbonate apa-
tite stone’s. Secondly, our patient suffered recurrent 
UTIs, which favor carbonate apatite stone’s formation. 
In such circumstances, carbonate apatite stone could 
be formed and grew up and secondarily could worsen 
UTI and urinary stasis, which favor the formation and 
aggregation of matrix stone.

Conclusion
Matrix stone constitute a diagnostic and therapeutic 

challenge due to their rarity and atypical clinical and 
imaging features. A high index of suspicion is required 
to diagnose this uncommon clinical entity. PCNL is a 
well-established and effective surgical procedure to 
treat matrix stone and to eliminate the possibility of 
recurrence. U
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Οι λίθοι matrix είναι εξαιρετικά σπάνιοι. Στο άρθρο αυτό αναφέρεται μία ασυνήθης 
περίπτωση συνύπαρξης λίθου matrix με συμβατικό, ασβεστοποιημένο λίθο. Μία γυ-
ναίκα 63 ετών εισήχθη στην κλινική μας λόγω ενός ευμεγέθους, ακτινοσκιερού λίθου 
του δεξιού νεφρού. Το ατομικό της αναμνηστικό περιλάμβανε υποτροπιάζουσες ου-
ρολοιμώξεις. Η προεγχειρητική Αξονική Τομογραφία κατέδειξε έναν λίθο μέγιστης 
διαμέτρου 2 εκατοστών και μία μη-ακτινοσκιερή μάζα μαλακού ιστού στη διατετα-
μένη δεξιά νεφρική πύελο, η οποία δεν παρουσίασε ενίσχυση μετά την ενδοφλέβια 
χορήγηση σκιαγραφικής ουσίας. Η ασθενής υπεβλήθει σε Διαδερμική Νεφρολιθοτριψία δεξιά. Διεγχειρητικά, ανακαλύψαμε 
ότι η νεφρική πύελος είχε καταληφθεί από λίθο matrix με έναν κεντρικά ευρισκόμενο πυρήνα από στερεό λίθο.
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Introduction
Data in the literature concerning fistula formation be-
tween colon and kidney are limited in no more than 50 
case reports. The majority of them are complications of 
bowel surgery [1,2] or bowel disease like Crohn’s disease 
or diverticulitis [3]. Nevertheless urological diseases and 
surgeries can potentially result in this rare complication 
with kidney surgeries due to lithiasis and renal abscess ac-
count for the majority of the cases [4 -9]. We report a case 
of a fistula formation between renal calyx and colon after 
radiofrequency ablation (RFA) for a kidney tumor. 

Case Report
Our patient is a 44 years old female with a history of 
right radical nephrectomy due to renal tumor 12 years 
ago. She has suffered from Von-Hippel-Lindau syn-
drome and seven years before she was diagnosed with 
a new renal tumor on the left kidney this time, which 
was managed with ultrasound guided radiofrequency 
ablation (RFA). Another tumor appeared 7 months ago 
for which she underwent ultrasound guided RF abla-
tion, which failed to eradicate the tumor and another 
try was performed, computed tomography (CT) guid-

Data in the literature concerning fistula formation between colon and kidney are lim-
ited in no more than 50 case reports with the majority of them representing complica-
tions of bowel surgery or disease. There are sparse and limited data concerning fistula for-
mation after urological procedures. We report a case of fistula formation between calyx 
and colon after RFA for kidney tumor and we review the literature about this rare entity.

Abstract

Key words
renocolic fistula;  

radiofrequency ablation;  
renal cell carcinoma



HELLENIC UROLOGY

 VOLUME 30 | ISSUE 2

45

Renocolic fistula following radiofrequency ablation of a renal tumor.  
A rare case report and review of the literature, p. 44-46

ed this time, one month ago. One month after the last 
RF operation she was admitted to the emergency de-
partment due to anuria, diarrhea with urine content. 
The CT imaging revealed gas (Figure 1) inside the cal-
yceal system and ureter and oral taken contrast mate-
rial inside renal middle calyx (Figure 2). A fistula be-
tween colon and lower pole renal calyx was diagnosed 
and the patient underwent a left percutaneous neph-
roureteral stent placement.

After her last treatment her condition was deteriorat-
ing and so she was referred to our department. We imme-
diate started parental nutrition and broad spectrum an-
tibiotics. Ten days after starting conservative treatment 
no improvement was observed and a colonoscopy was 
scheduled during which the fistula orifice has been vis-
ualized and clipped. Two weeks after the colonoscopic 
management of the fistula there was no satisfactory im-
provement on patient’s condition (leakage was not re-

duced) and so surgical repair was decided. During the op-
eration the fistula has been identified and excised (Figure 
3), the colon was mobilized and a right colectomy with an 
end to end anastomosis was performed. Finally the cal-
yceal system was sutured (Figure 4) and a renorraphy was 
performed. Patient’s condition improved significantly and 
two weeks after the operation the previous stent was re-
moved, a retrograde urography was performed with no 
leakage observed and a JJ stent was then placed. A CT im-
aging 4 weeks after the surgery didn’t show any leakage 
and so the stent was removed uneventfully. 

Discussion
Despite the fact that a reno-colic fistula formation 
is addressed as a possible consequence of RFA, it is 
not a well-known complication because of its rarity. 
There are three case reports in the literature concern-
ing this kind of complication with the first one describ-

Figure 1. Air inside ureter, blue arrow.

Figure 3. Fistula after excision.

Figure 2. Contrast material inside calyx, blue arrow.

Figure 2. Calyceal system sutured.
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ing a fistula between duodenum and kidney after RFA 
for a renal tumor [10]. Most recently two case reports 
were published concerning participation of the colon 
and the kidney in the fistula formation [11-12]. Even 
though all these cases were managed surgically there 
are data in the literature that imply that conservative 
treatment is feasible especially when sepsis or other 

major complication exist [13-15]. In our case conserv-
ative and endoscopic treatment failed to manage pa-
tient’s condition and so surgical repair was utilized 
with excellent results. U
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Τα δεδομένα στην βιβλιογραφία για συρίγγια μεταξύ νεφρού και εντέρου είναι 
πολύ περιορισμένα. Συνήθως τα συρίγγια αυτά οφείλονται σε φλεγμονώδης νό-
σους του εντέρου ή σε επιπλοκές επεμβάσεων στο έντερο. Παρόλα αυτά υπάρχουν 
πολύ λίγες αναφορές για δημιουργία παθολογικής επικοινωνίας μεταξύ νεφρού 
και εντέρου ως αποτέλεσμα ουρολογικών επεμβάσεων ή παθήσεων. Ο σκοπός της 
παρούσας μελέτης είναι να αναφέρουμε την διάγνωση συριγγίου μεταξύ νεφρικού 
κάλυκα και του εντέρου μετά από θερμοπηξία μέσω ραδιοσυχνοτήτων όγκου του 
νεφρού και η επισκόπηση της βιβλιογραφίας για την αντιμετώπισή τους. 
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