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Instructions to Authors

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 
promoting the science of Urology. The journal pub-
lishes papers, which concern clinical research and 
scientific achievements. It also welcomes clinical in-
vestigations as well as basic and applied laboratory 
research; new data and recent developments of uro-
logical interest are also welcomed. Papers published 
in another journal are not accepted.

Submission of Papers
1. General Information: The official language of 
Hellenic 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 
Responsibility, Financial Disclosure and Acknowledg-
ment form. The list of authors should not exceed six 
(6) otherwise the participation of those exceeding 
the above numbers should be justified accordingly. In 
case of reports, 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 

conducted 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 eth-
ics committees should be obtained.

c)	� A statement - approval of the competent scien-
tific committee of the centre in which the research 
work was carried out, pertaining to the protocol of 
the perspective studies, should be included.
In the case of the experimental studies on animals 

a statement should be made that the paper has ad-
hered 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 
international law.

2. Copyright Transfer: Papers published in Hellenic 
Urology constitute copyright ownership of the man-
uscript to the Hellenic Urological Association (HUA). 
Thus any reproduction and/or copying of said man-
uscript is allowed 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 let-
ter signed by the corresponding author, in which he 
declares 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 
final publication, a proof is dispatched to the authors 
for final checking.
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Article types
 Reviews - maximum 4,000 words, 50 references, 6 
tables and 10 figures, Abstract 300 words
 Original Articles - maximum 3,000 words, 30 refer-
ences, 6 tables and 10 figures, Abstract 200 words
 Case Reports - maximum 1,500 words, 10 refer-
ences and 6 figures, Abstract 100 words
 Letter to the editor - maximum 600 words, 6 refer-
ences, 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 head-
ing. Each heading should appear on its own separate 
line.
Introduction: State the objectives of the work and 
provide an adequate background, avoiding a detailed 
literature survey or a summary of the results.
Material and methods: Povide sufficient detail to 
al-low the work to be reproduced. Methods already 
published 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 
citations 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 Discussion 
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 af-
filiations Where the family name may be ambiguous 
(e.g., a double name), please indicate this clearly. Pres-
ent the authors’ affiliation addresses (where the actual 
affiliations with a lower - case superscript letter im-
mediately after the author’s name and in front of the 
appropriate address. Provide the full postal address 
of each affiliation, including the country name and, if 
available, the e-mail address of each author.
 Corresponding author: Clearly indicate who will 
handle correspondence at all stages of refereeing 
and publication. Ensure that phone numbers (with 
country and area code) are provided in addition to 
the e-mail address and the complete postal address. 
Contact details must be kept up todate by the corre-
sponding author.

Summary
A concise and factual abstract is required. It should 
state briefly the purpose of the research, the princi-
pal results and major conclusions. An abstract is often 
presented 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:
only abbreviations firmly established in the field may 
be eligible. These keywords will be used for indexing 
purposes.
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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, variables are to be presented in italics. Pow-
ers of e are often more conveniently denoted by exp. 
Number consecutively any equations that have to be 
displayed separately from the text (if referred to ex-
plicitly in the text).

Footnotes
Footnotes should be used sparingly. Number them 
consecutively throughout the article, using super-
script 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 them-
selves separately at the end of the article. Do not in-
clude footnotes in the reference list.

Table footnotes
Indicate each footnote in a table with a superscript 
lowercase letter.

Artwork
Image manipulation: Whilst it is accepted that au-
thors sometimes need to manipulate images for clar-
ity, manipulation for purposes of deception or fraud 

will be seen as scientific ethical abuse and will be dealt 
with accordingly. For graphical images, this journal 
is applying the following policy: no specific feature 
within an image may be enhanced, obscured, moved, 
removed, or introduced. Adjustments of brightness, 
contrast, or color balance 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 se-

quence in the text.
	 Use a logical naming convention for your artwork 

files.
	 Provide captions to illustrations separately.
	 Size the illustrations close to the desired dimen-

sions of the printed version.
	 Submit each illustration as a separate file.

Formats: If your electronic artwork is created in a Micro-
soft Office application (Word, PowerPoint, Excel) then 
please supply ‘as is’ in the native document format. Re-
gardless of the application used other than Microsoft 
Office, when your electronic artwork is finalized, please 
“Save as” or convert the images to one of the follow-
ing formats (note the resolution requirements for line 
drawings, halftones, and line/halftone combinations 
given below): PDF or JPEG. Keep to a minimum of 300 
dpi Vector drawings, embed all used fonts.

Please do not:
	 Supply files that are optimized for screen use (e.g., 

Instructions to Authors
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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 
figure. 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 mini-
mum 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 ta-
bles above the table body and indicate them with 
superscript lowercase 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 references cited in the abstract must be given in 
full. Unpublished results and personal communica-
tions are not recommended in the reference list, but 
may be mentioned in the text. If these references are 
included in the reference 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 “Personal communica-
tion”. Citation of a reference as “inpress” implies that 
the item has been accepted for publication. Web ref-
erences: 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., after the reference list) under a different heading 
if desired, or can be included in the reference list.

Reference style
Text: Indicate Indicate references by number(s) in 
square brackets in line with the text. The actual au-
thors can be referred to, but the reference number(s) 
must always be given. However, for more than 6 au-
thors, 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, ed-
itors. 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_require-
ments.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, review-
ers, potential reviewers, other editorial advisers, and 
the publisher, 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 unquali-
fied 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 ar-
guments.

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 previously reported should be accompanied by 
the relevant citation.

Reviewers should also call to the editor's atten-
tion any substantial similarity or overlap between the 
manuscript under consideration and any other pub-
lished 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 personal 
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 
essentially the same research in more than one jour-
nal 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 man-
uscript.

8. Disclosure and Conflicts of Interest
All authors should disclose in their manuscript any 
financial 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 inaccu-
racy in his/her own published work, it is the author’s 
obligation to promptly notify the journal editor or 
publisher and cooperate with them to correct the pa-
per. U



HELLENIC UROLOGICAL ASSOCIATION

ΕΛΛΗΝΙΚΗ ΟΥΡΟΛΟΓΙΚΗ ΕΤΑΙΡΕΙΑ 

ΕΛΛΗΝΙΚΗ ΟΥΡΟΛΟΓΙΚΗ ΕΤΑΙΡΕΙΑ HELLENIC UROLOGICAL ASSOCIATION (HUA) 

Ραβινέ 23, 11521 Αθήνα
Τηλ.: 0030 210 7223126
Φαξ: 0030 210 7245959
E-mail: hua@huanet.gr

23 Ravine Str., 11521Athens-Greece
Tel.: 0030 210 7223126
Fax: 0030 210 7245959
E-mail: hua@huanet.gr 

www.huanet.gr

ΝΕΑ ΟΝ-LINE ΥΠΗΡΕΣΙΑ

NEA
ANAN

EΩΜΕΝΗ

ΣΕΛΙΔ
Α

@hellenicurology

@HellenicUrology

Ανανέωση – Πληρωμή Συνδρομής  
Τακτικών & Παρέδρων Μελών ΕΟΕ

EOE_AD A4_site.indd   1 27/04/2018   18:16



HELLENIC UROLOGY
 VOLUME 31 | ISSUE 1

13

HELLENIC UROLOGICAL ASSOCIATION

ΕΛΛΗΝΙΚΗ ΟΥΡΟΛΟΓΙΚΗ ΕΤΑΙΡΕΙΑ 

ΕΛΛΗΝΙΚΗ ΟΥΡΟΛΟΓΙΚΗ ΕΤΑΙΡΕΙΑ HELLENIC UROLOGICAL ASSOCIATION (HUA) 

Ραβινέ 23, 11521 Αθήνα
Τηλ.: 0030 210 7223126
Φαξ: 0030 210 7245959
E-mail: hua@huanet.gr

23 Ravine Str., 11521Athens-Greece
Tel.: 0030 210 7223126
Fax: 0030 210 7245959
E-mail: hua@huanet.gr 

www.huanet.gr

ΝΕΑ ΟΝ-LINE ΥΠΗΡΕΣΙΑ

NEA
ANAN

EΩΜΕΝΗ

ΣΕΛΙΔ
Α

@hellenicurology

@HellenicUrology

Ανανέωση – Πληρωμή Συνδρομής  
Τακτικών & Παρέδρων Μελών ΕΟΕ

EOE_AD A4_site.indd   1 27/04/2018   18:16

Combined Dorsal and Ventral Onlay Buccal Graft Technique for Large and Complex Penile Strictures, , p. 13-17

ORIGINAL PAPER

Combined Dorsal and Ventral Onlay Buccal 
Graft Technique for Large and Complex Penile 

Strictures
Nikolaos Mertziotis, Andreas Konandreas, and Christos Kyratsas 

Metropolitan  General Hospital, Athens, Greece

Purpose: to present a modified technique of managing exten-
sive penile urethra strictures with dorsal and ventral onlay buc-
cal mucosa grafts, following the Palminteri technique, currently 
used for bulbar urethra strictures. Patients and methods: From 
October 2014 to January 2016, a total of 12 patients underwent 
urethroplasty for penile urethra strictures, using dorsal and 
ventral onlay grafts from buccal mucosa. The mean age of the 
patients was 42.75 (17-71). All patients completed the IPSS and 
QoL questionnaire and uroflowmetry was done preoperatively. 
After surgery, the follow-up included completion of IPSS and 
QoL questionnaire and measuring of uroflow at 1, 3, 6 and 12 
months. Post-operative urethrography was performed in com-
plex cases or in the event of deterioration of voiding symptoms. 
Results: The mean length of the strictures was 5.45 (2, 2-16) 
cm. Mean Qmax changed from 3.45ml/sec preoperatively to 

18.33 postoperatively, and mean IPS score significantly de-
creased from 20.1 preoperatively to 8.98 postoperatively.All 
values were statistically significant (p<0.001). No intra-opera-
tive or immediate post-operative complications were recorded. 
Only one patient with a complex, long stricture, which involved 
the bulbar urethra as well, recurred and is currently managed by 
self-dilatation. Two more patients, with indwelling suprapubic 
catheter preoperatively, developed urinary tract infections post 
operatively and were managed conservatively with no further 
sequelae. Overall, at 12 months 11 out of 12 patients (91.6%) 
had a marked improvement in quality of life and uroflowmetry 
parameters.  Conclusions: In the properly selected patient, the 
combined use of double  graft for penile urethral strictures can 
be successful with minimal morbidity, at short-term follow-up 

Abstract

Corresponding author:
N.Mertziotis MD,PhD.
Head of Reconstructive Urology and Surgical Andrology dpt., Metropolitan General Hospital,Athens,Greece, 
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Take home Message
Penile urethroplasty for complex penile stenosis 

is feasible in a single stage with the 
use of a double buccal graft surgical 
technique.

Introduction
Urethroplasty is the treatment of 

choice for penile and bulbar urethral 
strictures, offering the best long-term results1 .Although 
anastomotic urethroplasty is widely used for strictures 
up to 2cm in length, more extensive strictures usually 
require some kind of graft augmentation, usually from 
buccal mucosa 2, 3. Very often, the placement of a sin-
gle graft, either ventrally or dorsally, is not sufficient to 
achieve adequate urethral caliber. The concurrent use of 
two grafts, on both the dorsal and ventral urethra (the 
"Palminteri" technique) has been proposed for extensive 
bulbar urethra strictures, with very satisfactory results4. 
Up to now, this technique has not been extensively stud-
ied for penile urethral strictures. Such strictures usually 
develop in men as a result of iatrogenic trauma5. Before 
the double graft, guidelines recommended a two-stage 
urethroplasty to achieve better results and reduce the 
possibility of graft rejection 6, 7. The use of double graft 
could be a good alternative, as it could reduce the time 
to recovery of such patients. The aim of this study is to 
present the use of a modified Palminteri technique for 
patients with complex and/or extensive penile urethral 

strictures in a single procedure.

Materials and methods
From October 2014 until January 2016, 12 patients 

aged 17-71 years (mean age 42.75 years) underwent 
urethroplasty with the use and application of free au-
tologous graft on the dorsal and ventral surface of the 
urethra in one step by the same surgeon.

Preoperatively, all patients, besides the detailed 

history and physical examination, completed the IPSS 
questionnaire including the quality of life (QoL) domain 
( Table 1) and were evaluated with urine flow measure-

ment, urethrogram (retrograde and 
during urination) and in some cases 
endoscopy and transabdominal ultra-
sound, in order to determine the nature 
and length of the stricture. 4 patients 
had a suprapubic catheter, while 6 of 
them had already been treated unsuc-

cessfully for strictures caused by traffic accidents or 
correction of congenital hypospadias. 4 strictures were 
post traumatic, 3 were iatrogenic, 2 were caused by 
lichen sclerosus (former Balanitis Xerotica Obliterans), 
2 were related to congenital hypospadias while 1 case 
was considered idiopathic. 2 patients had concurrent 
penile and bulbar urethral strictures.

Surgical technique
Patients were advised to start mouth washouts with 

hexetidine solution 5 days before the operation. Pre-
operative antibiotics were usually used in the form of 
a fluoroquinolone 1 hour before the operation. Skin 
shaving of the scrotum and perineum was performed 
in the operating theater to reduce infection risk. Gen-
eral anesthesia was administered. Mouth exposure was 
achieved with the use of Kilner-Doughty retractor and 
the harvesting of the graft was always performed first. 
We prefer to use a single wide graft (from 6 to 10 cen-
timeters long and 1.5 centimeters wide) which we then 
divide in two longitudinal halves, instead of harvesting 
from both cheeks. Oral mucosa was closed with a run-
ning 3-0 monocryl suture.  

The rest of the procedure was usually performed 
with the patient in the supine position. A longitudi-
nal penile skin incision was used to access the urethra, 
which was then mobilized with careful dissection 
through the dartos and Buck’s fascia. A 16 or 18 Fr Nel-
aton catheter helped to identify the distal margin of the 
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Table 1 Presentation of results

Parameter Mean      Diff.(%) P value
Preoperative Postoperative

QoL 3,26 1,95 56.45% 0.001

Qmax (ml/sec) 3,45 18,33 66.75% 0.001

IPSS 20,1 8,98 158.16% 0.001



HELLENIC UROLOGY
 VOLUME 31 | ISSUE 1

15

stricture. A longitudinal incision was then performed 
over the stenotic part of the ventral penile urethra and 
was extended up to the proximal margin of the stric-
ture. A second incision was performed on the dorsal 
surface of the stenotic urethra, approximately of the 
same length. The dorsal and then the ventral graft were 
sutured to the corresponding mucosal margins with 
watertight interrupted 5-0 monocryl sutures, over a 16 
Fr Silicone catheter (photo1). The corpus spongiosum, 
subcutaneous tissue and skin were then closed with 
interrupted sutures. Care was taken to develop at least 
three subcutaneous layers without   suture lines over-
lapping in order to minimize the risk of fistula formation. 

The use of antibiotics was resumed immediately 
following the operation; patients were advised to have 
cold drinks and/or ice cream, as well as to follow a soft 
diet. Patients usually stayed in hospital for 48-72 hours. 
They completed a 10 day antibiotics course or contin-
ued taking antibiotics until the removal of the catheter, 
which was planned in 3 weeks post-operatively.  

Follow-up included uroflowmetry at 1, 3, 6 and 12 
months and urethrogram (when recurrence was sus-
pected) and completion of the IPSS questionnaire. Sur-
gical correction was considered successful when there 
was statistically significant improvement in Qmax, IPSS 
and QoL score. The study also recorded operative time, 

catheterization period and duration of hospitalization. 
Statistical analysis was performed with the Stata MP 

Program 10.1® (Stata Corp LP, Texas, USA). The regularity 
was tested using the Sapiro - Wilk test. The comparison 
with the Wilcoxon rank-sum test and the t-test was used 
for abnormal and normal distribution of values respec-
tively.  Statistical significance was defined as p <0.05.

Results
The mean stricture length was 5.45 cm (2.2 - 16) 

while the average follow-up was 8.91 months (3-14). The 
mean preoperative IPS score and QoL was 20.1 (9-32) 
and 3.26 (2-6) respectively, while mean preoperative 
Qmax was 3,45ml/sec. 

Postoperatively, the mean values for IPSS, QoL, and 
Qmax were 8.98, 1.35 and 18.33ml/sec respectively. The 
IPSS, QoL and Qmax difference was -56.45%, -66.75% 
and 158.16%, respectively, which was statistically sig-
nificant for all three parameters (p <0,001). Mean oper-
ative time was 186.25 minutes (90-270), mean duration 
of catheterization was 24.06 days (21-31) and mean 
hospitalization time was 2.81 days (2-4.5) (Table 1). The 
graft was harvested from buccal mucosa in 10 patients 
and from the penile foreskin in 1 patient, while in 1 
patient there was a combination of both, because of 
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Image 1: dorsal  graft 

Table 2 Presentation of complications

Complications No. Patients Percentage % 
Clavien–Dindo 
classification

Fistula 0 0% 

Blood Transfusion 0 0% 

UTI 2 16.7% II

Recurrence  1 8,3% IIIa

Image 2: Ventral graft
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extensive stenosis.
There were no intraoperative or immediate postop-

erative complications (Table 2), but only late adverse 
events. 2 out of the 4 patients with suprapubic cath-
eter suffered from urinary tract infection (16.7%) after 
catheter removal (Grade II complication, according to 
the Clavien-Dindo classification system of surgical com-
plications). Only 1 patient (8.3%) with a complex and 
extensive penile and bulbar urethral stricture (~ 16cm) 
developed a bulbar urethral stenosis in the anastomosis 
area with the membranous urethra and he is currently 
managed by self-dilation  (Grade IIIa complication, ac-
cording to the Clavien-Dindo classification of surgical 
complications)8. This particular patient was one of four 
with suprapubic catheter due to urinary retention pre-
operatively. None of the patients developed a fistula or 
needed a blood transfusion.

Discussion
The use of double buccal mucosa grafts on the ven-

tral and dorsal bulbar urethra, first described by Palmint-
eri in 2008, since then had been applied only in small 
series to penile urethra strictures4.  Our department 
has used the Palminteri technique with slight modi-
fications (mainly as regarding the graft thickness) for 
penile urethra strictures. EAU Guidelines recommend 
a two-stage urethroplasty for better long-term results 
6,7. We used not only buccal mucosa grafts but prepu-
tial grafts as well, in a single procedure. Although this 
is a retrospective study with few patients and a short 
follow-up, the technique looks very promising as it can 
provide adequate width of the urethra and it can reduce 
the recurrence rate to minimum, even in complicated 
cases. The single patient that developed a recurrence 
had the longest stricture length, involving the largest 
part of the urethra, which was the result of a previous 
transurethral prostatectomy. The recurrence occurred in 
the area of the anastomosis of the graft with the mem-
branous but not with the penile urethra. 

One of our major concerns was the meticulous dis-
section through the scrotal layers of dartos and Buck's 
fascia so as to prevent the formation of urethrocuta-

neous fistula 9. As a result, we did not experience any 
fistulae in our patients. 

We regard the urinary tract infections that two pa-
tients developed as a result of the previously indwelling 
suprapubic catheters and the many courses of antibi-
otics that they had taken. 

The high success rate of our series and the statisti-
cally significant improvement of uroflowmetry and IPS 
score are in concordance with the improvement in their 
quality of life scores, even in the patient who developed 
the restricture and eventually had to self-dilate every 
second week10. This was not unexpected, given that 
this patient (who was the eldest in our series) had a 
long-term suprapubic catheter before the operation. 

In conclusions, the concurrent use of double buccal 
mucosa from a single graft or preputial grafts in com-
plex penile urethral strictures is a new technique, with 
excellent results as regards voiding parameters and 
quality of life. It can also reduce the recurrence and 
fistula formation rates common to older techniques. 
The outcome from its use in penile urethral strictures 
is encouraging but more extensive, prospective studies 
with larger series of patients and longer follow-up are 
needed.
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Σκοπός: Η παρουσίαση της τεχνικής Palminteri 
με χρήση ελεύθερων αυτόλογων μοσχευμάτων 
στοματικού βλεννογόνου ή δέρματος ακροπο-
σθίας για πρώτη φορά σε εκτεταμένα στενώ-
ματα πεϊκής ουρήθρας.
Υλικό και Μέθοδος:
Από τον Οκτώβριο 2014 έως τον Ιανουάριο 
2016 ,12 ασθενείς , μέσης ηλικίας 42,75 (17-71) έτη. υποβλή-
θηκαν σε ουρηθροπλαστική με διατομή του στενώματος και 
εφαρμογή συνδυασμένου ελεύθερου αυτόλογου μοσχεύματος 
στην ραχιαία και κοιλιακή επιφάνεια της ουρήθρας σε ένα στάδιο.
 Προεγχειρητικά όλοι οι ασθενείς συμπλήρωσαν  ερωτηματολό-
γιο που αφορούσε στο IPSS και στη ποιότητα ζωής (QoL),όπως 
επίσης και μετεγχειρητικά, ενώ καταγράφηκε η μέτρηση ροής 
ούρων και στους 1,3,6 και 12 μήνες μετά το χειρουργείο και 
υποβλήθηκαν σε ουρηθρογραφία για τον καθορισμό του μήκους 
του στενώματος.
Αποτελέσματα
Το μέσο μήκος στενώματος ήταν 5,45 (2,2-16) εκ. ενώ ο μέσος 
χρόνος παρακολούθησης ήταν 8,91(3-14) μήνες. Η μέση τιμή 

της μέγιστης ροής αυξήθηκε απο 3,45ml/
sec προεγχειρητικά σε 18,33ml/sec μετεγ-
χειρητικά (p<0,001).  ενώ η μέση τιμή του 
IPSS μειώθηκε απο 20,1 προεγχειρητικά σε 
8,98 μετεγχειρητικά (p<0,001). Δεν υπήρ-
ξαν διεγχειρητικές ή άμεσες μετεγχειρη-
τικές επιπλοκές , παρά  μόνον  απώτερες. 

Μόνο  ένας ασθενής (8,3%) με σύνθετο και εκτεταμένο στένωμα 
πεϊκής και βολβικής ουρήθρας παρουσίασε στένωση βολβικής 
ουρήθρας στην περιοχή της αναστόμωσης με την υμενώδη μοίρα 
και  είναι σε πρόγραμμα διαστολών.
Συμπέρασμα
Η συνδυαστική τεχνική διπλού μοσχεύματος βλεννογόνου στό-
ματος ή δέρματος ακροποσθίας στα σύνθετα στενώματα πεϊκής 
ουρήθρας φαίνεται να έχει εξαιρετικά αποτελέσματα όσον αφορά 
στις παραμέτρους της ούρησης αλλά και της ποιότητας ζωής.Η 
εφαρμογή της, στην πεϊκή ουρήθρα για πρώτη φορά είναι ένα 
ενθαρρυντικό γεγονός αλλά σίγουρα χρειάζονται περαιτέρω 
μελέτες προοπτικού σχεδιασμού ,με μεγαλύτερο δείγμα ασθενών 
και μακρύτερο χρόνο παρακολούθησης.
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Treatment outcomes with Holmium-Yag laser 
in percutaneous nephrolithotomy. A single 

center experience
Michael Nomikos, George Koritsiadis, George Athanasopoulos, Anastasios Tsalavoutas, Konstantinos Triantafyllidis, 

Sofianos Kanatas 
Department of Urology, Thriassion General Hospital, Athens, 19200, Greece

Introduction: To assess the efficacy of Holmium Yag laser during 
percutaneous nephrolithotomy (PCNL) for the treatment of 
large renal calculi. 
Patients-Methods: The medical records of 69 consecutive 
patients who underwent percutaneous nephrolithotomy by 
a single surgeon were prospectively evaluated. Group A con-
sisted of 35 patients who underwent holmium Yag laser PCNL. 
Group B consisted of 34 patients who received standard ballistic 
lithotripsy. Laser settings were adjusted according to stone 
density (from 40 to 60 Joules for stones with Housfield Units 
(HU) >1000HU and 20 to 40 Joules for stones with HU<1000). 
The stone free rate, operative time, fluoroscopy time, compli-
cation rate and need for ancillary procedures were compared. 
The SPSS software, version 19,0 (IBM, Armonk, NY) was used 
for statistical analysis. 

Results: The maximal stone diameter didn’t differ between 
Groups, p=0,426. The operating time was shorter for Group 
A, 115±22 min and 127±18 min for Group B, respectively 
p=0.021.  Fluoroscopy time (165 ± 111 sec for Group A and 157 
± 120 sec for Group B, p= 0.635) and hospitalization time (4 ± 
2 days) did not differ between Groups.   There was no statistical 
difference in SFR at the end of the procedure, p=0.322. Stone 
free rates at one and three months postoperatively evaluated 
by C.T. was 82,8% and 85,3% for Groups A and B, respectively 
p=0,365. Ancillary procedures and complication rates were 
also similar, p= 0.772 and p=0.922, respectively.
Conclusions: Holmium Yag laser seem a safe and effective 
treatment modality for the management of large renal calculi 
during PCNL. 
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1. Introduction
The EAU Guidelines recommend Percutaneous 

Nephrolithotomy (PCNL) as the 
treatment of choice for renal stones 
bigger than 2cm (1). Intracorporeal 
lithotripsy is an essential part of the 
procedure with several lithotripsy 
modal i t ies  avai lable,  such as 
electrohydraulic, ultrasonic, and 
pneumatic. A holmium laser is a 
pulsed laser system with properties ideal for stone 
disintegration.  Stone fragmentation result mainly from a 
thermal effect with a secondary shockwave or cavitation 
effect (2). Although Holmium-Yag laser has become the 
treatment modality of choice for ureteroscopy, there 
is no consensus regarding the best lithotripsy device 
in PCNL. 

Pneumatic and ultrasound lithotripsy devices or 
combination of both (Master Lithoclast) have almost 
exclusively been used in the past in PCNL. Pneumatic 
lithotripsy is more powerful than ultrasonic, but it 
results in various sizes stone fragments which need 
retrieval. Ultrasound lithotripsy works with vibration 
and simultaneous suction on the stone surface, but it is 
less efficient for very hard stones. Moreover, mechanical 
dysfunction is not unusual due to clogging of stone 
debris in the suction of the lithotripter or overheating 
of the probe (3).

Compared with other lithotripsy devices, holmium 
laser is flexible, can be used with all endoscopic 
equipment and permit access to all parts of the urinary 
tract. In addition, the Ho: YAG laser can fragment all 
types of urinary calculi, regardless of their composition 
(4).

The purpose of our study is to demonstrate our 
results with holmium Yag laser as the only treatment 
modality used in PCNL compared to a group of patients 
who received standard ballistic PCNL.

2.0 Patients-Methods
We reviewed the medical records of 69 consecutive 

patients (26 female and 43 male) who underwent PCNL 
by a single surgeon. Patients were divided in 2 groups 
according to lithotripsy modality used during PCNL. 
Group A consisted of patients who were treated with 
Ho-YAG laser (Sphinx Lisa Laser 80 Watt), as the only 
treatment modality. Group B consisted of those who 
were treated with ballistic lithotripsy (Calcusplit, Storz). 

Preoperative work-up included a non-contrast C.T. of the 
abdomen and a urine culture in all patients scheduled 
for PCNL. However, a multislice C.T. Urography, with 

coronal 3D reconstruction was 
performed in patients with staghorn 
stones and those with a history 
of open stone surgery, to assess 
intrarenal anatomy in detail. Stone 
dimensions (mm) were calculated by 
multiplying the maximal diameter of 

the stones measured on CT images. Housfield units were 
calculated in all patients. Stone free were regarded the 
patients with no presence of residual stone fragments 
evaluated by CT one month postoperatively. Patients 
who were treated with other lithotripsy modalities were 
excluded from the study. Informed consent was signed 
by all patients before the procedures.

2.1 Surgical Technique
Antibiotic prophylaxis with a single dose of 

ciprofloxacin 500mg and 1000mg of Amikacin was 
administered in all patients 1 hour before the procedure. 
After the insertion of a 6Fr ureteric catheter, patients 
were turned in prone position and stone localization 
was performed either by fluoroscopy only or by the 
combination method (fluoroscopy and ultrasound) 
(Table 1). The combination method was used in case 
of relatively radiolucent stones or when an interposing 
organ either bowel or spleen was noticed in preoperative 
CT images.

A standard posterior calyceal puncture was 
performed with an 18G needle by using either the 
biplanar or the bull’s eye technique, depending on 
the anatomy of the targeted calyx. In the combination 
method, the desired calyx and infundibulum were 
located fluoroscopically and the ultrasound was 
used to estimate the site of skin puncture together 
with the depth and the inclination of puncture. A 
road runner (Cook) hydrophilic guide wire was used 
for initial access and dilation. A second safety nitinol 
hydrophilic guide wire was always used with the aid 
of 8/10Fr coaxial dilator (Boston Scientific). Dilation 
with Amplatz renal dilators (Boston Scientific) is the 
routine method used in our department for the creation 
of nephrolithotomy tract. However, the alken dilators 
were used in one procedure due to significant scar tissue 
from previous pyelolithotomy. A continuous flow Storz 
nephroscope with a 26 Fr. operating sheath or an 18Fr 
Wolf nephroscope were used during the procedures. 

Key words
Holmium YAG laser, percutaneous 

nephrolithotomy
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A Storz 16 Fr flexible fiberoptic cystoscope was also 
used whenever needed to reach stones migrating in 
inaccessible calyces and a 10Fr Wolf ureteroscope was 
used as a mini-nephroscope in cases when a second 
mini tract was created.

 Stone disintegration started from the middle of 
the stone leaving the periphery at the end when the 
stone collapses and its outer surface detaches from the 
pelvic urothelium. This tactic keeps urothelium safely 
away from laser energy throughout the procedure. A 
20Fr nephrostomy tube and a D-J stent was placed in 
all patients after the proceedure. The nephrostomy 
tube was removed the third postoperative day. 
Follow up included a C.T. of the abdomen the first 
month postoperatively and then a renal U/S a year 
after the procedure. Follow up period ranged from 6 
to 12 months. The D-J stents were removed 10 days 
postoperatively.

In Group A, a setting of 40 to 60 Joules for stones 
>1000 HU was utilized and 20 to 40 Joules were used 
for softer stones <1000 HU. An 800μm laser fiber was 
used in cases of a solitary stone and a 550μm laser fiber 
was used in cases of 2 or more stones located in various 
calyceal locations. A 550μm fiber is flexible and can 
easily be used through a flexible nephroscope when 
the surgeon is chasing multiple or anterior located 
stones.  A disposable handheld laser device was used 
in all procedures. The “painting technique’’ was used 
for stone disintegration. This technique consists of 
moving the laser fiber over the stone surface and is 
greatly facilitated by the Lithassist device by keeping 

the fiber stable during the procedure. Baskets or 
graspers were used at the end of the procedure for 
stone fragments large enough to pass spontaneously 
through the Amplatz sheath. SPSS software, version 
19, 0 (IBM, Armonk, NY) was used to perform statistical 
analysis Numeric variables were analyzed with Student’s 
t test and Mann–Whitney U test. To compare categorical 
variables, Chi-square test or Fisher’s exact test were 
used. Statistical significance was set at P < .05.

3.0 Results
The Holmium PCNL Group consisted of 35 patients. 

Demographic data are summarized in Table 2. Age, 
gender, stone location, size of stones and presence 
of positive urine cultures were equal among groups. 
Hydronephrosis was present in 5 patients in the PCNL 
group and 4 in the ballistic group p=0.12, while staghorn 
calculi had 5 and 6 patients respectively p=0.34. Patients 
in Group A had harder stones, p=0,036. 

The combination method for intraoperative stone 
localization was used in 24 (34, 7%) procedures. Nine 
procedures (13%) were performed with a single access 
30Fr amplatz sheath. A flexible cysto/nephroscope 
was used in 12 procedures in the laser Group and 
14 procedures in the ballistic Group to access stones 
branching in anterior or adjacent calyces. Multi-tract 
access was needed in 6 (8,6%) cases, where the flexible 
nephroscope couldnot reach a parallel stone bearing 
calyx. The Amplatz renal dilators were used for tract 
dilatation in 31 (88, 6%) patients in Group A and 33 
(97%) patients in group B, respectively. Balloon dilators 
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Table 1 Surgical technique

Surgical parameters Prone PCNL    N=45 Supine PCNL (GMSV)         N=24
Fluoroscopy     34           11

Combined     11          13

Mini PCNL<18Fr     6          7

PCNL 24Fr     26         17

ECIRS     0        13

PCNL 30Fr     9        0

Multitract PCNL     4        2

Postoperative Nephrostomy     44       22

D-J stent only     1      2

PCNL= Percutaneous nephrolithotomy
GMCV= Galdakao Modified Supine Valdivia Position
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(Boston Scientific) were used in 4(5, 5%) and metal alken 
serial dilators were used in 1 procedure in Group A. At 
the end of the procedure, a 20Fr nephrostomy tube 
and a D-J stent was placed in 66 (96%) procedures and 
a D-J stent only was placed in 3 (4,3%) procedures.  
The operating time was shorter for Group A, 115±22 
min vs 127±18 min for Group B, respectively p=0.021.  
Fluoroscopy time (165 ± 111 sec vs 157 ± 120 sec) and 
hospitalization time (4 ± 2 vs 4 ±1 did not differ between 
Groups.   There was no statistical difference in SFR at 
the end of the procedure (71, 4% and 68% respectively 
for Groups A and B respectively). Both Groups required 
the same number of   ancillary interventions (Table 3)

Two (3%) patients with preoperative staghorn stones 
underwent a second PCNL due to significant residual 
stone burden. Two (3%) patients underwent retrograde 
intrarenal surgery (RIRS) for residual stones up to 15mm 
and other two patients (3%)  received ESWL for residual 
stones up to 10mm after PCNL. Five (7,5%) patients 
underwent watchfull waiting for stones up to 4mm. 
The follow up period was 28 months.

Stone composition was available in all patients, 
including 3 patients with monohydrate calcium oxalate 
(Table 4). Three (9%) patients presented with fever 
and postoperative urinary tract infection treated with 
antibiotics (Grade II according to Clavien classification 
system) and 2 (6%) patients had renal pelvic perforation 
(Grade II complication according to Clavien classification 
system) treated with D-J stent insertion alone. One 
patient with persistent urinary leakage from the 

nephrostomy site due to missed ureteral fragment 
received ureteroscopy and stone extraction (Grade III 
complication according to Clavien classification system).   
Need for transfusion required 5 patients 3 (8%) in Group 
A and 2 (6%) IN Group B, with hemoglobin drop been 
slightly higher for the former 1.4±0.8 vs 1.1±0.2 gr/dL 
(p=0.042).

Discussion
Improvements in endourologic instruments and 

surgical techniques have produced greater success rates 
and lower complication rates for percutaneous renal 
surgery. Malik and colleagues performed a randomized 
study including 60 patients who underwent PCNL, to 
compare pneumatic lithotripters with Ho: YAG laser for 
the treatment of 2.5 cm renal pelvic stones and reported 
an overall stone free rate of 83% in the laser group (4).

The efficiency of the Ho: YAG laser correlates with 
the pulse energy output. The higher-power energy leads 
to faster fragmentation and shorter operating time (5). 
Sun et.al. demonstrated that PCNL with a high-power 
Ho: YAG laser setting (3.5 J and 20 Hz) can produce 
excellent lithotripsy efficacy for staghorn calculi, without 
increasing intraoperative complications. They reported 
an 83,7% stone free rate at discharge, by using a 1000μm 
laser fiber with no staghorn stones included, which 
is similar to the 82,8% SFR one month after Holmium 
laser PCNL in our own study including staghorn stones 
(6).   El Nahas et. el., suggested Ho: YAG laser settings 
from 40 to 60W (2 J, 20–30 Hz) with a 3-month stone 
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Table 2 Demographic data of the patients

Demographic data Group A Group B P value
Number of patients 35 34

Man (n) 23 20 0.560

Woman (n) 12 14 0,465

Age (yrs) 45.3±15.1 46.1±16.2 0.234

Maximal stone diameter (mm) 24.5±1.5 22.3±2.1 0.426

Stone Density (Housfield Units) 1042±382 883±214 0,036

Location (n)
Right kidney 
Left kidney          

17
18

14
20

0.286

Urine culture (n) 17 19 0.670

Hydronephrosis (n) 5 4 0.712

Staghorn calculi (n) 5 6 0.784
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stone free rate of 66% for treating staghorn stones. 
They recommended starting disintegration from 40W 
and increasing the power to 60W for harder stones, 
so as to avoid producing large fragments (7). We found 
that adjusting the frequency from 15 to 30 Hz for softer 
stones <1000HU and the energy from 2 to 3 Joule for 
harder stones (>1000HU), the fragments produced by 
simultaneously using the ‘’painting technique’’ could 
easier pass through the Amplatz sheath.

Jou et.al. reported a SFR of 61,4% at the end of 
the procedure with a 1000μm fiber, by using 30Watt 
for treating staghorn stones. They reported a mean 
operative time of 108 minutes after a single procedure, 
but with longer hospital stay (5, 9 days) (8).  In an older 
study Jou et.al., reported an overall stone free rate 
of 83,7% for treating solitary stones ≤ 3cm, by using 
30W holmium laser with a 1000μm fiber. Their results 
dropped down to 46, 5% when treating staghorn stones 
(8, 9). 

Chen et. al, in a study comparing low power (30W) 
to high power (70W) multitract PCNL, reported an 
overall stone free rate of 83, 2% with a 1000μm fiber 
used through a mini nephroscope, estimated only by 
postoperative KUB. They reported a significantly shorter 
operative time in the high-power group (105, 18±14, 
2 min.), which is comparable with our own results (10). 

To our knowledge, this is the first time in the literature 
that the term "painting technique" is described in detail 
during PCNL. The term ‘’painting technique’’ employed 

for flexible ureteronephroscopy, can also be used for 
Holmium laser PCNL as the laser fiber moves over the 
stone surface just like painting with a brush. The 60W 
holmium laser makes this method feasible even for very 
hard stones during PCNL in contrast to RIRS where it is 
commonly used for soft stones (11). Technique's accuracy 
is greatly facilitated by keeping the fiber steady with 
the Lithassist device during the procedure. It is the 
first device that has incorporated a mechanism for the 
surgeon to easily control the degree of suction during 
the procedure. Cuellar et. al., also reported the use of a 
one lumen manually controlled suction tube through 
which only a 365μm laser fiber could be utilized during 
holmium laser PCNL (12). The Lithassist is a handheld 
device that has a hollow cylindrical probe with two 
lumens allowing simultaneous stone fragmentation 
with the laser fiber and extraction of small stone 
fragments with suction. (13). 

The potential risk of urothelial wall damage is what 
has to be considered when PNCL is performed in a high-
power laser setting. The rapid absorption of holmium 
laser beam by water and irrigant minimize its tissue 
effect. The radius of thermal injury in each activation 
by holmium-YAG laser pulse ranges from 0.5 to 1 mm. 
Firing the laser more than 1 mm from the pelvis wall 
creates a negligible risk of perforation (14).

 It is still difficult to answer the question as to which 
the best lithotripter device for PCNL is. Even though 
most endourologists would still choose ultrasound as 

Table 3 Perioperative and postoperative patient parameters

Operative parameters Group A Group B P value
Operative time (min) 115±22 127±18 0.021

Fluoroscopy time (sec) 165 ± 111 157 ± 120 0.635

Hospitalization (days) 4 ± 2 4 ±1 0.529

SFR (n)
Postoperative

3 month (C.T.K.U.B.)
31 (88%)
29 (82%)

28 (82.3%)
29 (85.3%)

0.322
0,365

Ancillary procedures (n)
PCNL
RIRS

ESWL
WW

     1
    1(stone 14mm)
   1(stone 9 mm)

    3(stone ≤ 4mm)

1
1(stone 12mm)
1(stone 11mm)

2(stone ≤ 4mm)

0.772

Complications (n)
Clavien II
Clavien III

4(postoperative U.T.I.)
1 (renal pelvis rupture)

3(postoperative U.T.I.)
1(leak from the percutaneous tract)

0.922

Transfusion (n) 3 2 0.991

Hgb drop (gr/dL) 1.4±0.8 1.1±0.2 0.042
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the lithotripsy device of choice for PCNL, holmium-
Yag laser nowadays play a significant role in PCNL 
(15). It seems that stone density doesn’t affect the SFR 
when stones are treated with high power laser setting. 
In contrary, ultrasound lithotripsy is better when 
treating softer stones and pneumatic lithotripsy is 
more efficient when treating harder stones regarding 
SFR and operating time, as shown by Radfar et.al. (16). 
The trend also to access the kidney with smaller tracts, 
make miniPCNL with holmium laser feasible even for 
larger stones by creating more accesses to the kidney 
or by the supplementary use of flexible nephroscope 
through the same tract (17). 

The small number of patients is a possible limitations 
of the study. In addition, the heterogeneous type of 
stones treated regarding stone size and distribution 
are other possible limitations. Prospective randomized 
studies are needed to compare the different lithotripsy 

modalities during PCNL in patients with same stone 
characteristics taking into account stone distribution, 
density and composition.

In conclusion, holmium-Yag laser seem to be 
an effective and versatile treatment modality 
in percutaneous treatment of renal stones. It is 
considered to be an essential device to endourological 
armamentarium and a stand-alone tool for percutaneous 
lithotripsy  
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Table 4 Renal stone chemical composition

Stone composition
Group A

     (n)
Group B

   (n)

Calcium oxalate monohydrate (C.O.M.) Whewellite        2      1

Calcium oxalate dihydrate (Weddellite)         5     4

Calcium phosphate (Apatite)         4      4

Calcium hydrogen phosphate (Brushite)         4      3

Magnesium ammonium phosphate (Struvite)       3      4

Mixed stones       14      16

Uric acid dihydrate (Uricite)       3       2

Total     35     34

ΕΙΣΑΓΩΓΗ-ΣΚΟΠΟΣ: Με την εξέλιξη της τεχνο-
λογίας και την διάθεση μικρότερων ενδοσκοπί-
ων, η χρήση Holmium-Yag laser κερδίζει ολοένα 
και περισσότερο έδαφος κατά την διαδερμική 
νεφρολιθοτρυψία. Σκοπός της μελέτης είναι η 

εκτίμηση της ασφάλειας και αποτελεσματικό-
τητας της υψηλής ισχύος (60Watt) Holmium-
Yag laser στην διαδερμική νεφρολιθοτρυψία.
ΥΛΙΚΟ-ΜΕΘΟΔΟΣ: Σε διάστημα 34 μηνών, 69 
διαδοχικοί ασθενείς υποβλήθηκαν σε διαδερ-

Περίληψη

Λέξεις 
ευρετηριασμού

υψηλής ισχύος Holmium-Yag laser, 
διαδερμική νεφρολιθοτριψία
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μική νεφρολιθοτομή από έναν χειρουργό. Η ομάδα Α αποτελείται 
από 35 ασθενείς στους οποίους χρησιμοποιήθηκε αποκλειστικά 
Holmium-Yag laser (80 Watt Sphinx Lisa Laser). Στην ομάδα Α, 
σε ασθενείς με λίθους>1000 μονάδες Housfield (HU), χρησιμο-
ποιήθηκαν από 40 εώς 60 Watt, ενώ σε αυτούς με λίθους <1000 
HU, χρησιμοποιήθηκαν από 20 εώς 40 Watt κατά την διάρκεια της 
λιθοτρυψίας. Η ομάδα Β, αποτελείται από 34 ασθενείς στους οποί-
ους χρησιμοποιήθηκε μόνο βαλλιστική μονάδα (Calcusplit, Storz). 
Συγκρίθηκαν το ποσοστό ελεύθερων λιθίασης άμεσα μετεγχειρητικά 
καθώς και 3 μήνες μετά την επέμβαση, ο χειρουργικός χρόνος από 
την στιγμή της παρακέντησης μέχρι την τοποθέτηση νεφροστομίας, 
το ποσοστό επιπλοκών (Clavien), ο χρόνος ακτινοσκόπησης και η 
εφαρμογή επικουρικών θεραπειών. H στατιστική ανάλυση έγινε 
με SPSS software, version 19,0 (IBM, Armonk, NY).
ΑΠΟΤΕΛΕΣΜΑΤΑ: Η μέση μέγιστη διάμετρος των λίθων δεν διέφερε 
μεταξύ των ομάδων (p=0,426). H πυκνότητα σε μονάδες Housfield 

ήταν μικρότερη στην ομάδα Β, p=0,036. Ο χειρουργικός χρόνος 
ήταν σχετικά βραχύτερος στην ομάδα Α, (115±22 min) και 127±18 
min για την ομάδα B, αντίστοιχα, p=0.021. Ο χρόνος ακτινοσκό-
πησης ήταν 165 ± 111 sec για την ομάδα A and 157 ± 120 sec για 
την ομάδα B αντίστοιχα, p= 0.635. Ο χρόνος νοσηλείας ήταν παρό-
μοιος μεταξύ των ομάδων (4 ± 2 ημέρες).  Δεν υπήρχε στατιστικά 
σημαντική διαφορά στα ποσοστά ελεύθερων λιθίασης τόσο άμεσα 
μετεγχειρητικά (p=0.322), όσο και 3 μήνες μετεγχειρητικά (82,8% 
για την ομάδα Α και 85,3% για την ομάδα Β, αντίστοιχα, p=0,365. 
Οι επικουρικές θεραπείες καθώς και τα ποσοστά επιπλοκών ήταν 
παρόμοια μεταξύ των ομάδων, p= 0.772 και p=0.922, αντίστοιχα
ΣΥΜΠΕΡΑΣΜΑΤΑ: Με συντομότερο χειρουργικό χρόνο και χαμηλά 
ποσοστά επιπλοκών, η εφαρμογή Holmium-Yag laser ώς μοναδικό 
εργαλείο, αποτελεί ασφαλή και αξιόπιστη επιλογή στην διαδερμική 
νεφρολιθοτριψία.

Treatment outcomes with Holmium-Yag laser in percutaneous nephrolithotomy. A single center experience., 
p. 18-24
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The subclinical varicocele is defined as an abnormal dilatation 
of the pampiniform plexus, absent of physical examination and 
detected only by ultrasound or other imaging modalities. In 
clinical practice, huge discrepancies exist regarding the optimal 
management of the condition, mainly due to the fact that a 
cumulative benefit of interventional treatment has not been 

provided yet. However, a significant amount of patients seems 
to be affected and a possible intervention might act beneficially 
upon infertility. In this review, an effort is made in order the 
possible role of the condition in infertility to be enlightened, 
whereas the possible management is also discussed.

Abstract

A.  INTRODUCTION
The varicocele is defined as the ab-

normal dilatation of the veins in the 
pampiniform plexus of the scrotum and 
is regarded as one of the major causes of 
male infertility [1]. The classification system proposed by 
Dubin and Amelar is the most widely used and divides 
the condition in 3 forms according to findings of physical 
examination, as a combination of inspection and palpa-
tion; grade I, as the condition palpable only during Valsa-

va, grade II visible only during Valsava 
and grade III visible without Valsava 
[2]. However, an amount of men carry 
the subclinical form of the disease, i.e. 
a non-palpable lesion which is diag-

nosed by ultrasound, venography or other modalities [3]. 
In case of clinical varicocele, the role of intervention is 
unquestionable as far as the correction has been prov-
en effective, improving significantly semen parameters 
and increasing pregnancy rates [4]. On the other hand, 
the surgical management of the subclinical varicocele 
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offers some improvement in semen quality, but no overall 
benefit on pregnancy rates can be seen [5]. Under these 
findings and according to current consensus, the surgical 
correction of varicocele is indicated in patients suffering 
from infertility who bear the clinical form of the disease, 
but the data to recommend correction in subclinical 
forms is still weak [6]. In this paper, we review the liter-
ature concerning the subclinical varicocele, regarding 
the investigation, the clinical significance and available 
data about the optimal management of the condition.

B. DIAGNOSTIC CRITERIA
According to classical knowledge, the diagnosis of a 

subclinical varicocele dictates a negative physical exam-
ination and the detection of the dilation of the venous 
plexus by other modalities. Venography has been used 
for the documentation of the condition and the char-
acteristic reflux of contrast material down to the level 
of the inguinal canal is considered indicative, whereas 
the thermal asymmetry between hemiscrotums greater 
than 0.3 0C is also considered diagnostic of varicocele by 
other authors [7]. In modern era, ultrasound is regarded 
as the most applicable tool for the diagnosis of a sub-
clinical varicocele; the measurement of vein diameter is 
the simplest method used, although an optimal cutoff 
varies among studies, ranging from 2mm to 3mm or 
more [8], [9]. Similarly, the upper limit is also questionable, 
but tortuous veins with diameter larger than 3.5 mm are 
considered unlikely to be impalpable [10]. However, the 
measurement of venous size to distinguish between 
clinical or subclinical varicocele is rather unreliable [11];  
despite a significant correlation of venous size by ultra-
sound with clinical grading [12], some authors observed 
that an overlapping in vein diameter measurement can 
be seen between subclinical varicocele and low clinical 
grades [13], whereas other authors also observed that the 
actual size of subclinical varicoceles measured during 
operation may be larger than those forms that have 
been previously defined as low grade varicocele [14]. An 
appropriate correlation with clinical grade seems to be 
reachable if venous reflux is used as criterion; according 
to Patil’s objective stratification system, a subclinical vari-
cocele is defined as an abnormal dilated veins which does 
not exhibit longer than 1 s reflux in CDU examination 
[15]. Other classifications systems may be used for the 
disclosure of a subclinical varicocele and add additional 
information, like Chiou’s scoring system, which combines 

measurements of vein diameter, tortuosity and duration 
of reflux [16]. The classification by Hirsch is based on the 
presence of reflux for the diagnosis and grading, giving 
emphasis in spontaneity and the duration of the flow [17], 
whereas, Sarteschi’s stratification of varicoceles in five 
grades makes good use of the presence and location 
of varicosity and the length of reflux, in correlation with 
stance and Valsava maneuver [18]. 

C. CLINICAL SIGNIFICANCE
1.	 A precursor of clinical varicocele?
The consumption that a subclinical varicocele is a 

dynamic phenomenon has been demonstrated by some 
studies. Zampieri and Dall’Agnola, following an adequate 
amount of adolescents, concluded that subclinical vari-
cocele should be considered a dynamic phenomenon, as 
far as the condition progressed into clinical varicocele in 
36% and 25% of athletes and non-athletes, respectively 

[19]. In another study, Cervelione et al observed that 28% 
of children with subclinical varicocele developed the 
clinical form in a follow-up of 4 years; a higher degree of 
reflux was seen most commonly in this group [20]. From 
an epidemiologic point of view, the increase in preva-
lence of varicoceles from 14% in boys aged 15-19 years 
to more than 43% in men older than 60 year-old may 
implicate subclinical forms as a transitional condition 
which progressed during the years due to age-related 
phenomena, such as gradual incompetence of valves 
in spermatic veins [21].

2.	 Effect on Testicular growth.
The matter of testicular size is quite important in pe-

diatric and adolescent patients with varicocele, as far as 
testicular asymmetry is regarded the most dominant 
indication for varicocelectomy, considered as an alter-
native measurement of impaired spermatogenesis [22]. 
According to Zampieri et al, subclinical varicoceles may 
result in growth arrest, highlighting the significance of 
condition in this subgroup of patients [23]. In adults, Zini et 
al reported that the presence of left subclinical varicocele 
was accompanied with decreased testicular volume and 
asymmetry [24]; Chen also mentioned decreased total 
testicular volume in patients with the condition, placing 
them in risk of subfertility [25]. On the contrary, Akcar et 
al observed that the presence of a subclinical form was 
not associated with testicular hypotrophy in the affected 
side [26], whereas some other authors also share the same 
conclusion [12]. Finally, in another study, subclinical vari-
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cocele, neither left nor right was crucial in determining 
differences in size between the testicles [27]. 

3.	 Oxidative stress and subclinical varicocele.
The theory of oxidative stress seems to be the most 

insightful hypothesis regarding the role of varicocele in 
impaired spermatogenesis; the presence of varicocele 
render men prone to DNA damage [28], whereas it is as-
sociated with elevated levels of oxidative stress in sperm; 
the surgical correction acts not only therapeutically, im-
proving DNA quality by decreasing DNA fragmentation, 
but also as a preventive measure against the progressive 
character of the disease [29], [30]. In case of subclinical var-
icocele, several studies at molecular and cellular level 
have noted similar effect on sperm biology. First of all, 
elevated levels of biomarkers of oxidative stress, such as 
malondialdehyde (MDA) and  8-hydroxydeoxyguanosine 
(8-OHdG) in association with a significant increase in the 
percentage of DNA fragmentation, are noted in patients 
with subclinical varicoceles; in addition, elevated levels 
of a specific chemokine related to endothelium inflam-
mation and sperm motility, called fractalkine, has been 
observed in infertile patients with subclinical varicocele 
[31]. According to the same panel of researchers, a marked 
decrease of total antioxidant capacity (TAC) accompanied 
with low level leucospermia, constitutes an impaired 
background for subfertility [31]. Furthermore, Chen and 
Chiu, have also observed elevated levels of 8-OHdG in 
semen of patients with subclinical varicocele, especially 
in cases that specific harmful polymorphisms coexist in 
the gene which encodes enzyme  8-oxoguanine DNA 
N-glycosylase (hOGG1), an enzyme which actively excises 
8-OHdG; in this specific subgroup of patients, lower mito-
chondrial DNA copy numbers in spermatozoa (which is 
correlated with motility) and lower TAC in seminal plasma 
seem to contribute to subfertility [32]. In another study, 
patients with clinical and subclinical varicocele is reported 
to have similar, poor levels of DNA quality, reflecting as 
elevated DNA fragmentation index (DFI); the surgical cor-
rection of the condition did not result in reduction of DFI 
in the subclinical group, but authors admitted that results 
might be different if a superior (microsurgical) technique 
would have been used [33]. The same panel of authors 
have previously reported high levels of DFI in patients 
with clinical and subclinical varicocele, but clinical forms 
had an increased rate of DNA fragmentation, whereas 
subclinical forms did not, a notification that may have 
a value regarding the exact handling of semen samples 

in cases when assisted reproduction is chosen [34]. Other 
authors have reported increased levels of proteins which 
have been undergone changes due to oxidative stress 
in the internal spermatic vein of patients with subclini-
cal varicocele, having no significant difference from the 
clinical forms; in addition, low level of antioxidants have 
been observed in the seminal plasma of such patients, 
reflecting a low antioxidant capacity [35]. However, some 
studies have not justified a connection of subclinical 
varicocele with oxidative stress; Koksal et al reported that 
levels of MDA in testicular tissue in infertile patients with 
subclinical varicocele were similar to those without vari-
cocele, whereas advanced clinical grades, especially grade 
3 varicoceles carried the most significant changes [36]. In 
a similar manner, Yoon et al demonstrated that levels of 
reactive oxygen species (ROS) in the internal spermatic 
vein in patients with subclinical varicocele did not differ 
significantly comparing to patients with no varicocele, 
whereas clinical grades bore significantly higher levels 
[37]. Finally, Steger et al demonstrated no differences in 
DFI and MDA between fertile controls and patients with 
subclinical varicocele, with no deterioration noted in 
a follow up of 6 months, questioning the necessity of 
surgery in this group of patients [38].

D. INTERVENTIONAL MANAGEMENT OF UNILATERAL DISEASE.
1. In Favor of correction.
Several studies have highlighted the efficacy of sub-

clinical varicocelectomy in the improvement of fertility 
status and the increase in pregnancy rates. Marsman et al, 
curing surgically infertile men with subclinical varicocele 
demonstrated equal pregnancy rates to clinical varico-
celectomy (39.1% vs 42.5%, respectively), questioning 
the necessity of distinguishing clinical from subclinical 
forms [39]. Surgical treatment was also deemed as the 
best management by Seo et al, achieving much higher 
pregnancy rates than drug therapy or observation [40], 
whereas Cantoro et al also succeed quiet satisfactory 
pregnancy rates after embolization (56.3% vs 11.8% in 
observation group) [41]. Pierik et al reported a significant 
improvement in motility in patients who had been un-
dergone subclinical varicocelectomy [9], whereas Dhabu-
wala concluded that the beneficial effect on pregnancy 
rates surpass even the benefit of clinical varicocelecto-
my; therefore, the authors mentioned the crucial role of 
ultrasound in diagnosing subclinical forms in infertile 
men [42]. Finally, more recently, some authors concluded 
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that the microsurgical correction of subclinical forms 
may improve significantly the total motile sperm count 
in infertile patients and enable couples to follow a less 
complex assisted reproduction method or even achieve 
natural pregnancy [43].  

2.	 Against correction.
On the other hand, Yamamoto et al demonstrated 

that surgery in the subclinical varicocele did not offer any 
benefit, as far as pregnancy rate was lower than simple 
observation (6.7% vs 10%) [44]. Similarly, Jarow et al re-
ported that outcomes regarding semen parameters after 
subclinical varicocelectomy are disappointing, as far as a 
equal amount of patients may suffer from deterioration 
of the fertility status postoperatively [45]. Moreover, Unal 
et al reported that outcomes from surgery regarding 
pregnancy rates were low and marginally better compar-
ing to drug therapy and concluded that a more effective 
modality has to be investigated [46]. Finally, in another 
study, Donkol et al reported that improvement from 
varicocelectomy was in favor of clinically palpable veins, 
which exhibit a shunt grade of reflux and were found 
bilaterally, comparing to subclinical varicocele (36.6% 
vs 16%, respectively [47].

E. INTERVENTIONAL MANAGEMENT OF BILATERAL, LEFT 
CLINICAL – RIGHT SUBCLINICAL VARICOCELE.

The hypothesis that varicocele is a bilateral disease 
has been proposed by several authors; incidence of bilat-
erality is ranging from 46% to 78%, with the majority of 
right side to be subclinical, i.e. diagnosed by ultrasound 
of other modalities [48], whereas the impact on spermato-
genesis seems to be valuable [49], [50]. Such a fact may add 
excess importance since conclusions arisen from experi-
mental studies have shown that even left, unilateral vari-
cocele might undermine function of both testicles [51]. This 
pattern, left clinical-right subclinical varicocele seems to 
make up a distinct subgroup and the results of a recent, 
randomized study are quiet encouraging regarding the 
improvement of semen parameters (sperm count, mo-
tility and morphology) and pregnancy rates; pregnancy 
rate in the bilateral group surged to 42.5% against only 
26% to unilateral group, highlighting the superiority of 
the bilateral correction [52]. Previous reports have also 
demonstrated satisfactory outcomes with bilateral vari-
cocelectomy, but no significant superiority of the bilateral 
procedure compared to left, unilateral varicocelectomy 

[53]. All in all, a recent meta-analysis of four randomized 

studies concluded that bilateral varicocelectomy was 
accompanied with better results regarding progressive 
motility, morphology and pregnancy rates in comparison 
to unilateral varicocelectomy alone [54]. The number of 
clinical trials was small, but this seems to be the most 
reliable evidence; the right subclinical varicocele should 
not be left untreated. 

F. ROLE OF PHARMACEUTICAL THERAPY
Zampieri et al, borrowing the idea by the manage-

ment of other conditions of chronic venous insufficiency, 
administered bioflavonoids in pediatric patients with 
subclinical varicocele, observing that progression to 
clinical varicocele could be impeded to some degree, 
whereas some cases could even be regressed; however, 
bioflavonoids had no protective action against testicular 
growth arrest, and thus the necessity of surgical cor-
rection did not reduced, as far as testicular asymmetry 
remains the dominant indication of intervention in this 
subgroup [23]. In a study by Unal et al, the administration 
of clomiphene citrate in infertile patients with subclinical 
varicocele did not statistically increase sperm density 
and motility, whereas the pregnancy rate was low; thus, 
no recommendation in favor of conservative treatment 
could be made [46]. Finally, Seo et al observed that the 
administration of L-carnitine resulted in a statistically 
higher pregnancy rate versus observation strategy (34.5% 
vs 28.7%) in infertile patients with subclinical varicocele; 
however, no significant improvement was noticed in 
semen parameters, whereas varicocelectomy was found 
superior in these patients [40].

G. CONCLUSIONS
To sum up, the role of subclinical varicocele in male 

infertility is rather blurred as far as discrepancies exist 
among researchers. However, some data indicate that 
the condition carry some significance and should not 
be overtaken. Firstly, the increased incidence in infertile 
patients, either unilateral left or accompanying a left 
clinical form as a right subclinical varicocele indicates 
possible implication in pathogenesis of infertility. Sec-
ondly, reports by delicate studies show that subclinical 
varicocele is involved in the pathogenetic pathway of 
oxidative stress, a major phenomenon in infertility, a fact 
that may broaden a new area of research regarding both 
pathogenesis and possible treatments. Thirdly, although 
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cumulative results of studies do not exhibit no benefit on 
pregnancy rates yet in case of subclinical varicocelectomy 
alone, the benefit of subclinical varicocelectomy in case 
of the pattern left clinical-right subclinical is rather clear. 

Thus, the evaluation of the male infertility should include 
subclinical varicocele, as far as a significant amount of 
men will be benefited from the correction.

Η υποκλινική κιρσοκήλη ορίζεται ως η μη φυ-
σιολογική διάταση του κιρσοειδούς πλέγματος, 
απούσα κατά την φυσική εξέταση και ανιχνεύ-
σιμη μόνο από τον υπέρηχο ή άλλες απεικονι-
στικές μεθόδους. Στην κλινική πράξη, μεγάλες 
διαφωνίες υπάρχουν όσον αφορά την βέλτι-
στη διαχείριση της κατάστασης, κυρίως λόγω 
του γεγονότος πως ένα συγκεντρωτικό πλεονέκτημα από την 
επεμβατική θεραπεία δεν έχει προκύψει ακόμα. Παρ’ όλα αυτά, 

μια σημαντική μερίδα ασθενών φαίνεται να 
επηρεάζεται και μια πιθανή παρέμβαση θα 
μπορούσε να λειτουργεί ευεργετικά στην 
υπογονιμότητα. Σε αυτή την ανασκόπηση, 
γίνεται μια προσπάθεια ώστε να διαφωτι-
σθεί ο πιθανός ρόλος της κατάστασης στην 
υπογονιμότητα, ενώ συζητείται και η πιθανή 

αντιμετώπιση.  
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Introduction: Medical expulsion therapy (MET) has been in-
troduced as a method enhancing the spontaneous passage of 
stones and reducing the stone expulsion time after extracor-
poreal shockwave lithotripsy (SWL). The aim of the current 
meta-analysis was to analyze the data of randomized studies on 
MET implemented following SWL for renal and ureteral stones. 

Materials and Methods:  A systematic literature search of CEN-
TRAL, WEB OF SCIENCE, PUBMED and SCOPUS was performed. 
The criteria applied for the selection of the included studies 
were: randomized, placebo or other comparator (i.e analgesics) 
controlled studies dealing with renal or ureteral stones treated 
with SWL and MET (including plant extracts) with a minimum 
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Introduction
Urolithiasis is a common disease of 

the urinary tract. The prevalence ranges 
from 1 to 15% depending on age, gen-
der, race and geographic location. Cal-
culi located into the upper urinary tract 
may significantly affect patient's quality 
of life and often different types of inter-
vention are required to achieve a stone-free status [1,2]. 
Extracorporeal shock wave lithotripsy (SWL) has revolu-
tionized the treatment of urinary stones in the 80's and 
90's, initially replacing percutaneous lithotripsy which 
was actually invented prior to shock waves. Non-lower 
pole kidney stones of less than 20 mm in diameter, lower 
pole stones of less than 10 mm in diameter or up to 
20 mm in diameter associated with favorable for SWL 
anatomy, and upper ureteral stones of less than 10 mm 
in diameter are the main indications for primary SWL 
treatment [1,2].  Still, residual fragments may constitute 
a significant problem to the patient. These fragments 
may remain unchanged and silent depending on their 
size, number and location in up to one third of the cases 
[3]. The rest will eventually increase in size and will be 
the cause of either pain or re-intervention. This is also 
true for those residuals less than 4mm in size which 
in the past were included under the term of "clinically 
insignificant fragments" [3]. The elimination of residual 
fragments may depend on various parameters such as 
their size, number and site, the anatomy of the calyx and 
the peristaltic capability of the upper urinary tract [3,4]. 
Medical expulsion therapy (MET) has been introduced 
as a method promoting the spontaneous passage of 
ureteral stones and reducing the stone expulsion time 
after lithotripsy. Pharmaceutical agents such as calci-
um channel blockers, corticosteroids, non-steroidal 

anti-inflammatory drugs and α-blockers have been 
investigated as methods to enhance 
the outcome of the SWL [1]. 

The aim of the current meta-anal-
ysis is to evaluate the efficacy of MET, 
primary in the terms of improving 
stone-free rates and/or reducing stone 
expulsion time, after SWL for urinary 

stones.

Materials and Methods
Search strategy and study selection
We first conducted a search of CENTRAL, WORLD 

OF SCIENCE, PUBMED and SCOPUS using meticulously 
selected search terms and Boolean operators. The lit-
erature search was conducted independently by two 
groups of investigators (three investigators in each 
group) and it was restricted to human research stud-
ies. No limit was placed on language. Manual searches 
of references cited by the published original studies 
and review articles supplemented the database search 
strategy. 

Article selection proceeded according to the search 
strategy based on Preferred Reporting Items for Sys-
tematic Reviews and Meta-analyses criteria (www.pris-
ma-statement.org; Figure 1). The criteria applied for the 
selection of the included studies were: randomized, 
placebo or other comparator (i.e analgesics) controlled 
studies, minimum follow-up of 14 days and studies deal-
ing with renal or ureteral stones treated with SWL and 
MET (including plant extracts). The exclusion criteria 
were: non randomized-non comparative studies, fol-
low-up period less than 14 days and bladder stones 
studies. The primary end-points of the analysis were: 
clearance (or success) rate (stone-free rate and/or residu-
al fragments <4mm and/or asymptomatic residual frag-
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follow-up of 14 days. Subgroup analyses were a priori planned 
to be performed depending on the: type of α-blocker (i.e tamsu-
losin, alfuzosin, terazosin, doxazosin, Urapidil), size and location 
of stones. All results were combined for meta-analysis with the 
Review Manager. 
Results: Pooled results demonstrated the efficacy of α-blockers, 
nifedipine, Rowatinex and Uriston in increasing stone clearance. 
In addition, the time to stone elimination, the intensity of pain, 
the formation of steinstrasse and the need for auxillary proce-

dures were reduced mainly with α-blockers. Expulsion rate was 
not correlated with the type of α-blocker, the stone diameter 
and the stone location.  
Conclusions: Evidence suggests that MET can be suggested as 
an adjuvant treatment after SWL due to its expulsive efficacy, 
pain reduction and safety profile. However, due to the clinical 
heterogeneity among the included studies, conclusions drawn 
from our pooled results should be interpreted cautiously.
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ments <4mm) and stone expulsion time, both stratified 
according to type of MET, stone size and stone location. 
Secondary end-points included the retreatment rate 
(SWL, ureteroscopy, percutaneous nephrolithotripsy), 
the number of patients needed to treat, the number of 
patients with colic episodes, the number of colics per 
patient, the need for analgesia prior to expulsion and 
the complication rate.

Statistical analysis
Quantitative data synthesis
Meta-analytic pooling was performed for each class 

of MET. The dichotomous data for each of the eligible 
studies were extracted in a 2x2 table and expressed as 
odds ratio (OR) with 95% confidence intervals (CI). When 
the outcome of interest was of a continuous nature (i.e. 
time to expulsion) the differences were pooled across 
the studies which provided information on this out-
come, resulting in a weighted mean difference (WMD) 
with 95% CI. These results were combined for meta-anal-

ysis using the inverse variance method, when using the 
fixed effects model [5]. In the case of random effects 
model, the DerSimonian and Laird [6] method was used. 

Study-to-study variation was assessed by using the 
Chi2 statistical method. In addition, the use of the I2 
index was employed in order to indicate the proportion 
of inconsistency between studies that could not be 
attributed to chance, with I2≥50% indicating significant 
heterogeneity [7]. A fixed effects model was used where 
no statistically significant heterogeneity was present, 
whereas in the presence of significant heterogeneity 
as indicated either by the Chi2 statistic or the I2 index, 
a random effects model was applied. Statistical signif-
icance was set at a p level of 0.05. 

The presence of publication bias was assessed by 
constructing and visually examining funnel plots, as 
well as by performing the Egger’s test [8,9]. All analyses 
were performed according to the per protocol and the 
intention-to-treat principle when there was a discrep-
ancy between the patients randomized and those who 
were eventually analyzed in each paper. All results were 
combined for meta-analysis with the Review Manager 
[computer software] (RevMan, Version 5.2; Copenhagen: 
The Nordic Cochrane Centre, The Cochrane Collabora-
tion, 2012).

Subgroup Analyses
Subgroup analyses were a priori planned to be per-

formed depending on the: Type of α-blocker, size and 
location of stone.

Evidence synthesis
Characteristics of the included studies
The literature search yielded a total number of 1401 

studies (Figure 1). The study selection process result-
ed in the inclusion of 26 articles. Most of the studies 
were published within the last 5 years reflecting the 
increased interest in the field. All corresponding authors 
of the studies were contacted and replied for missing 
or unclear data.

The clinical and treatment related characteristics of 
all included studies are presented in Table 1. The includ-
ed studies were conducted in all continents. Thus, the 
results should be considered as the effect of MET in a 
variety of populations. 2884 patients were randomized 
in the included studies and received MET in combina-
tion to SWL.  

Figure 1.  PRISMA diagram detailing the literature search to identify 
included articles.
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1) Quantitative analysis for medical expulsive 
therapy and stone clearance at specific time points.

1.1) α-Blockers

Stone clearance outcome was evaluated at approx-
imately 2 weeks, 1 month, 2 months and 3 months. The 
number of studies and their respective patient popu-
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Figure 2a.  Forest plots of comparison: α-blocker versus control; outcome: stone clearance at approximately 2 weeks. M-H, Mantel-Haenszel test; CI, Confi-
dence Interval; df, degree of freedom.

Figure 2b.  Forest plots of comparison: α-blocker versus control; outcome: stone clearance at approximately 1 month. M-H, Mantel-Haenszel test; CI, Confi-
dence Interval; df, degree of freedom.

Figure 2c.  Forest plots of comparison: α-blocker versus control; outcome: stone clearance at approximately 2 months. M-H, Mantel-Haenszel test; CI, 
Confidence Interval; df, degree of freedom.
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lations that were analyzed at each time period are pre-
sented in Figures 2a, 2b, 2c, 2d. The analysis showed no 
heterogeneity, an overall benefit of stone expulsion at 
the above time periods and minor publication bias. The 
intention-to-treat analysis  showed an overall benefit of 
the a-blockers at 2 weeks (OR: 2.77; 95% CI: 1.92–4.01) 
[10-17]. On the other hand, the intention-to-treat analysis 
demonstrated slightly worse results (OR: 1.97; 95% CI: 
1.41–2.74) in comparison to the overall effect results at 
1 month [18-25]. Similarly, the benefit of a-blockers was 
found to be smaller in the intention-to-treat analysis at 
2 [13,14,23,26] and 3 months [14,22,23,26,27,28,29,30] (OR: 1.77; 95% 
CI: 1.19–2.63, OR: 1.71; 95% CI: 1.27–2.32, respectively) 
when compared to the overall effect. 

1.2) Calcium channel blocker therapy
All three studies [11,25,31] investigating calcium-channel 

blockers used nifedipine for medical stone expulsion 
therapy (Figure 3). At ~2 weeks (14-15 days) and at ~1 

month (28-31 days) no difference was detected be-
tween the patients who received nifedipine compared 
to control (OR: 1.36; 95% CI: 0.49–3.81 and OR: 1.62; 95% 
CI: 0.64–4.12, respectively). At ~ 45 days, a significantly 
increased probability of stone clearance was observed 
in patients who had received nifedipine (OR: 3.00; 95% 
CI: 1.16–7.73). Pooling of the three studies showed an 
increased probability of stone clearance with nifedipine 
as compared to the control (OR: 1.91; 95% CI: 1.10–1.33). 
Similar results were found in the intention-to-treat anal-
ysis (OR: 1.78; 95% CI: 1.03–3.07).

1.3) Rowatinex
Two studies [32,33] used Rowatinex for medical stone 

expulsion therapy after SWL. Stone clearance was sig-
nificantly increased in patients who received Rowatinex 
as compared to patients who received placebo at ~2 
weeks (14-15 days) (OR: 5.27; 95% C.I: 1.08 - 25.78), at 
1 month (28-31 days) (OR: 2.13; 95% CI: 1.28 - 3.56), at 
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Figure 2d.  Forest plots of comparison: α-blocker versus control; outcome: stone clearance at approximately 3 months. M-H, Mantel-Haenszel test; CI, 
Confidence Interval; df, degree of freedom.

Figure 3. Forest plot of comparison: nifedipine versus control; outcome: overall stone clearance. M-H, Mantel-Haenszel test; CI, Confidence Interval; df, 
degree of freedom.
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2 months (56-62 days) (OR: 2.42; 95% CI: 1.32 - 4.43) 
and at 3 months (84-92 days) (OR: 3.95; 95% CI: 2.00 - 
7.79). However, when the ITT analysis was performed, 
no statistically significant improvement was observed 
in the stone clearance rate at the 2 months time point 
(OR: 1.67, 95% CI: 0.96-2.91).

1.4) Choreito
Two studies [20,34] were analysed, including 213 pa-

tients (Figure 4). No heterogeneity was detected (P = 
0.94; I2 = 0%). Stone clearance was not significantly 
different at ~1 month (28-31 days) between choreito 
and the control group (OR: 1.27; 95% CI: 0.70–2.32). 

1.5) Uriston
One trial [35], including 150 patients evaluated the 

efficacy of Uriston on stone expulsion. Stone clearance 
was significantly increased in the Uriston group at 1 
month (OR: 4.83; 95% CI: 1.07–2.90) and at 2 months (OR: 
4.23; 95% CI: 2.14–8.38). At the 3-month and 6-month 
time point, stone clearance appeared to be increased in 
the Uriston group in comparison to the control group. 
Nevertheless, this difference was not statistically signif-
icant (OR: 1.64; 95% CI: 0.81–3.30 and OR: 2.92; 95% CI: 
0.97 – 8.75, respectively)
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Figure 4. Forest plot of comparison: choreito versus control; outcome: stone clearance at~1 month. M-H, Mantel-Haenszel test; CI, Confidence Interval; df, 
degree of freedom.

Figure 5. Forest plot of comparison: α-blocker versus control; outcome: stone clearance at ~2 weeks per type of α-blocker. M-H, Mantel-Haenszel test; CI, 
Confidence interval; df, degree of freedom.
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2) Quantitative analysis for stone clearance at 
specific time points per type of α-blocker 

No significant difference in the stone clearance rate 
was detected between the different types of a-blocker 
at 2 weeks [10-17], 1 month [18,19,20,21,23,24,25] and 3 months 
[22,26,27,28,29,30] (p=0.51, p=0.57, p=0.54, respectively) (Fig-
ures 5, 6 and 7).

3) Quantitative analysis for stone clearance at 
specific time points per size of stone  

Several trials assessed the stone clearance of dif-
ferent stone sizes at specific time points using ei-
ther a-blocker (tamsulosin or urapidil) or nifedipine 
[13,15,18,23,24,25]. Stones included in the above studies were 
classified in two groups according to their size, stones 
≤10 mm and > 10 mm. No significant difference in the 
stone clearance rate at 2 weeks, 1 month and 2 months 
was detected between the different stone sizes (≤10 
mm vs. > 10 mm) (p=0.81, p=0.07, p=0.44, respectively). 

4) Quantitative analysis for stone clearance at 
specific time points per stone location

Pooling of trials with the use of α-blockers for the 
expulsion of stones located in the lower ureter or upper 

ureter and kidney showed no significant difference in 
the stone clearance rate between the different stone 
locations at 2 weeks [10-16] and 1 month (p=0.72 p=0.50, 
respectively) [14,19,21,24,25]. Similarly, pooling of trials in-
cluding renal or upper ureteral stones showed no het-
erogeneity at approximately 2 [13,14,23,26] and 3 months 
(P = 0.58; I2 = 0%; OR: 2.73; 95% CI: 1.69–4.40 and P = 
0.98; I2 = 0%; OR: 2.50; 95% CI: 1.69–3.71, respectively) 
[13,14,22,23,26,28,29,30]. No trials were found for lower ureteral 
stones at 2 and 3 months. As a result no comparison 
was applicable. 

5) Quantitative analysis for medical expulsive 
therapy and time to stone expulsion.

5.1) α-Blockers
Pooling of 8 trials [17,20,22,23,24,25,26,30] demonstrated 

that the group receiving α-blockers had significantly 
decreased time to stone expulsion (WMD: -2.60; 95% 
CI: -4.80 to -0.40) in comparison to the control group 
(Figure 8). 

5.2) Choreito
Pooling of 2 trials [20,34] demonstrated that choreito 

group had significantly decreased time to stone expul-
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Figure 6. Forest plot of comparison: α-blocker versus control; outcome: stone clearance at ~1 month per type of α-blocker. M-H, Mantel-Haenszel test; CI, 
Confidence interval; df, degree of freedom.



HELLENIC UROLOGY
 VOLUME 31 | ISSUE 1

39

Systematic review and meta-analysis of the adjuvant role of Medical Expulsive Therapy (MET) in Shock Wave 
Lithotripsy (SWL) treatment of upper urinary stones, p. 32-44

sion compared to control group (WMD: -5.50 days; 95% 
CI: -6.42 to -4.59) (Figure 9).

6) Analgesic requirements
Only one study evaluated the need for analgesics 

[10] and evaluated the effect of doxazosin. No significant 
difference in the need for analgesics was detected be-
tween doxazosin and placebo groups (OR=2.26, 95% 
CI: 0.76-6.67). 

7) Dose of analgesics (mg)
Patients of the α-blocker group [24,30] required sig-

nificantly less dosage of analgesics as compared to the 
control group (STD: -1.15, 95% CI: -1.52 to -0.77). 

8) Occurrence of pain
Patients receiving α-blockers (tamsulosin or doxaz-

osin), [14,17,29] experienced pain less frequently than the 
patients in the control group (OR=0.22, 95% CI: 0.12-
0.38). One [33] of the two trials with Rowatinex offered 
data regarding the occurrence of pain. No significant 

difference was observed between patients who received 
Rowatinex as compared to those who received placebo 
(OR: 3.27, 95% CI: 0.63-17.07). 

9) Pain intensity (Visual Analog Scale).
The intensity of pain (as assessed by the VAS scores) 

in patients in the α-blocker group [10,22,23,25,26] was lower 
than in the patients in the control group (STD=-0.57, 
95% CI: -1.08 to -0.06). The intensity of pain was not 
significantly different between patients who received 
nifedipine [25] and those who did not (WMD: + 3.20; 95% 
CI: -3.22 to +9.62). One trial with Rowatinex [32] offered 
data regarding the VAS score. No significant difference 
was observed between the Rowatinex and the placebo 
group (WMD: 0.00, 95% CI: -0.27 to +0.27). 

10) Steinstrasse.
Steinstrasse formation was significantly less frequent 

in the α-blocker group at 2 weeks (OR: 0.20, 95% CI: 
0.05-0.80) and 3 months (OR:0.45, 95% CI: 0.25-0.81) 

Figure 7. Forest plot of comparison: α-blocker versus control; outcome: stone clearance at ~3 months per type of α-blocker. M-H, Mantel-Haenszel test; CI, 
Confidence interval; df, degree of freedom.
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[10,13,23,25,26,29,30]. Νo difference was detected at 
one month in the only study that offered relevant data 
(OR: 2.73, 95% CI: 0.50-15.03). 

11) Auxiliary interventions
Requirement for auxiliary interventions was signifi-

cantly decreased with MET pooling at 2 weeks [10,13] and 
at 3 months (OR: 0.29, 95% CI: 0.50-15.03, OR:0.34, 95% 
CI: 0.50-15.03, respectively) [22,23,26].

12) Hospital visits
The use of α-blockers [10,11,25] suggested that the need 

for emergency visits to hospital was decreased in the 
a-blocker group as compared to the control group 
(OR:0.34, 95% CI: 0.13-0.90). However, the mean num-
ber of emergency visits and hospital admissions was 
not significantly different. Only one study [11] evaluated 
mean number of emergency visits in patients treated 
with nifedipine. There was no significant difference be-
tween nifedipine and control groups (WMD: - 0.04; 95% 
CI: -0.40 to +0.48).

Discussion
Results from this systematic review and metaanal-

ysis demonstrate evidence for a higher overall pooled 
effect of α-blockers on stone expulsion rate at differ-
ent time periods after SWL, suggesting a class effect 
for this type of MET. A favorable decrease in the time 
needed for successful stone fragments expulsion was 
also observed with α-blockers. Τhe rationale of using 
α-blockers as ΜΕΤ is to decrease both the frequency 
and amplitude of ureteral peristalsis above the stone 
with reduction in ureteral spasm at the stone location 
[36]. These changes are accompanied by an increase in 

the intraureteral urine flow and stone expulsion rate as 
the intraureteral pressure decreases [37].

Pooled results demonstrated the efficacy of α-block-
ers in reducing the intensity of ureteral colic, as indi-
cated by the lower VAS score and the reduced doses 
of analgesics needed. The potential of α-blockers in 
relieving ureteral colic and obstruction was proposed in 
literature and may be attributed to a decrease of ureteral 
peristaltic contractions rate accompanying the stone ex-
pulsion process [38]. In a meta-analysis, Hollingsworth et 
al. reported consistent benefit of tamsulosin in various 
pain parameters in patients with renal stones as well as 
ureterolithiasis with or without SWL [39].

The current evaluation demonstrated that overall 
pooled effect was in favor of nifedipine regarding the 
stone-free rate. A single study [11] showed that patients 
receiving nifedipine had a lower mean number of hos-
pital visits. The intensity of pain was not significantly 
different between nifedipine and control group in one 
study [25]. Calcium-channel blocking agents and steroids 
have been used to reduce muscular tonus, decrease the 
inflammation, improve ureteral flow and reduce pain. 
Nevertheless, they are associated with bothersome side 
effects [40].  

Rowatinex, a special terpene combination product, 
showed beneficial expulsive effect after SWL.  Never-
theless, outcome measurements such as patients’ symp-
toms, renal colic and VAS score were not significantly 
different compared with the control group. Rowatinex is 
considered to have antilithogenic, antibacterial, anti-in-
flammatory, spasmolytic, and analgesic activities, which 
have been confirmed in preclinical experiments [42]. 

Two studies [20,34] showed the stone clearance was not 
significantly different at 1 month between the choreito 

Figure 8. Forest plot of comparison: α-blockade versus control; outcome: time to stone expulsion. M-H, Mantel-Haenszel test; CI, Confidence interval; df, 
degree of freedom.
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and the control group. However, pooled results showed 
that the time to stone elimination was reduced in com-
parison to the control group.  Choreito is usually used 
in Japan to treat acute cystitis. It prevents edema and 
inflammation and slightly increases urine volume. These 
effects would probably facilitate the early passage of 
stones [43]. Further studies are needed to evaluate the 
role of choreito.	

Stone clearance appeared to be statistically increased 
in the Uriston group at the 1-month and 2-months time 
points. Studies have shown that Uriston, a Phyllanthus 
niruri extract after SWL for renal stones results in an 
increased stone-free rate that appears statistically sig-
nificant for lower ureteral stones [35]. Nonetheless, solid 
conclusions can be drawn for the role of P. niruri. 

The high likelihood of spontaneous passage for 
stones up to about 4 mm, may be considered to neg-
atively influence the efficacy for MET due to the high 
spontaneous expulsion rate [3]. There was no statistically 
significant difference in expulsion rate between stones 
≤ 10 mm and stones > 10 mm at 2 weeks, 1 month and 
2 months after SWL when α-blockers were administered. 
Nevertheless, there was a trend towards a lower efficacy 
of MET for stones < 10 mm compared to stones > 10 mm 
at 1 month. The limited numbers of patients at 2 weeks 
and 2 months might be responsible for the undetect-
able significant differences in the treatment of smaller 
stones. Larger placebo controlled RCTs are warranted 
in order to confirm the correlation of stone clearance 
after SWL and the diameter of the stone. 

Stone location did not seem to be a moderating 
factor on the efficacy of MET since our pooled data 
demonstrated that it is equal effective for renal/prox-
imal ureteral compared to distal ureteral stones at 2 
weeks and 1 month after SWL.  Renal stone clearance is 
determined by the initial size and location of the stone, 
pelvi-caliceal configuration and dynamic urinary trans-
port [44]. Regarding the clearance of ureteral stones, it is 

basically determined by ureteral peristalsis above the 
stone, spasm and edema at the location of stone [45]. It 
would be reasonable to assume that MET is effective for 
renal and proximal ureteral stones after SWL because 
the fragments have to pass the distal ureter. However, 
α-blockers are considered to be beneficial for proximal 
ureteral stone locations, as they mediate a 33% reduc-
tion in proximal ureteral tone [12]. Based on the findings 
of the included studies, the evidence is inconclusive as 
to whether the effectiveness of MET on stone clearance 
after SWL is correlated with stone location; a large con-
firmatory trial would elucidate the issue.

The reported rate of steinstrasse formation is gen-
erally 2–10% after SWL of renal stones depending on 
the initial stone size [46]. Steinstrasse after SWL has been 
classified according to the presence and size of the lead 
fragment; it has been reported to be relevant to the 
need for intervention [47]. Steinstrasse formation was 
significantly less frequent in the treatment group at 2 
weeks and 3 months. However, this was not the case 
at 1 month, where no difference was detected in the 
only study that offered relevant data. Larger studies are 
required to evaluate the role of MET in the conservative 
management and pain management of steinstrasse 
after SWL.

The number of patients requiring auxillary inter-
ventions after SWL was smaller in α-blockers group 
at 2 weeks and 3 months. The reduction in adjuvant 
procedures showed that MET could be a cost effective 
treatment for residual fragments after SWL.

Limitations
The vast majority of randomized studies incorporat-

ed into the present systematic review were predomi-
nantly small, single-institution, not blinded studies, 
with an inadequately or unclear allocation conceal-
ment leading to a trend towards overestimating the 
effectiveness of treatment effects. Moreover, despite 

Figure 9. Forest plot of comparison: Choreito versus control; outcome: time to stone expulsion. M-H, Mantel-Haenszel test; CI, Confidence interval; df, degree 
of freedom.
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the absence of statistical heterogeneity of our review, 
clinical heterogeneity can be expected, by including 
trials using different drugs with the same class effect, 
different doses or different formulations.  Additional 
factors possibly increasing heterogeneity between stud-
ies were different follow-up periods defining treatment 
success or failure, different MET duration, differences 
in stone size and stone location determination using 
radiographs or computed tomography.

Conclusions
To our best knowledge, this study is the first report 

to assess the role of all types of MET in clearance of 
fragments after SWL of renal and ureteral stones. Evi-

dence suggests that MET using α-blockers, nifedipine, 
Rowatinex and Uriston can be suggested as an adjuvant 
treatment after SWL owing to theirs expulsive efficacy, 
pain reduction, and safety profile. Although the level 
of evidence for MET is high, the lack of multicentre, 
randomized, placebo-controlled studies with larger 
numbers of patients possibly would result in an en-
hancement of the expulsive properties of the tested 
drugs. Further trials with a larger sample size and more 
carefully designed protocol are required to confirm 
these findings.
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Εισαγωγή: Η επικουρική φαρμακευτική αγω-
γή αποβολής των λίθων (Medical Expulsion 
Therapy-MET) εφαρμόζεται με σκοπό την 
ταχύτερη και αποτελεσματικότερη αποβολή 
των λίθων μετά την εξωσωματική λιθοτριψία 
(Schockwave Lithotripsy-SWL). Σκοπός της 
παρούσας μετα-ανάλυσης ήταν να αναλυθούν 
τα δεδομένα των τυχαιοποιημένων μελετών 
σχετικά με την αποτελεσματικότητα της ΜΕΤ στην αποβολή 
λίθων νεφρού και ουρητήρα που αντιμετωπίστηκαν με SWL.
Υλικό/Μέθοδος: Η συστηματική ανασκόπηση της βιβλιογρα-
φίας έγινε μέσω των Medline, Embase και Cochrane Library. 
Τα κριτήρια εισαγωγής των μελετών ήταν: τυχαιοποιημένες, 
ελεγχόμενες με εικονικό φάρμακο ή άλλη αγωγή (δηλαδή αναλ-
γητικα) μελέτες που αφορούσαν λίθους νεφρού και ουρητήρα 
που αντιμετωπίσθηκαν με SWL και ΜΕΤ (συμπεριλαμβανομένων 
φυτικών εκχυλισμάτων) με ελάχιστη παρακολούθηση 14 ημέ-
ρες. Η ανάλυση των υποομάδων σχεδιάστηκε εκ των προτέρων 
ανάλογα με: τον τύπο του α-αναστολέα (ταμσουλοσινη, αλφου-
ζοσινη, τεραζοσινη, δοξαζοσινη, Urapidil) καθώς και το μέγεθος 

και τη θέση των λίθων. Η μετα-αναλυση 
των δεδομένων πραγματοποιήθηκε με το 
Review Manager.
Αποτελέσματα: Τα συγκεντρωτικά αποτε-
λέσματα κατέδειξαν την αποτελεσματικότη-
τα των α-αναστολέων, της νιφεδιπίνης, του 
Rowatinex και του Uriston στην αποβολή 
των λίθων. Επιπλέον, ο χρόνος για την απο-

βολή, η ένταση του πόνου, ο σχηματισμός steinstrasse και η 
ανάγκη για επιπλεόν επεμβατικές διαδικασίες μειώθηκαν κυρίως 
με τους α-αναστολείς. Ο ρυθμός αποβολής δεν συσχετίστηκε με 
τον τύπο του α-αναστολέα, τη διάμετρο και την θέση του λίθου.
Συμπεράσματα: Τα βιβλιογραφικά δεδομένα δείχνουν ότι η 
επικουρική φαρμακευτική αγωγή μπορεί να εφαρμοστεί μετά 
την εξωσωματική λιθοτριψία  λόγω της αυξημένης αποτελε-
σματικότητας, της μείωσης του πόνου και του ευνοικού προφίλ 
ασφαλείας. Ωστόσο, λόγω της κλινικής ετερογένειας των περι-
λαμβανόμενων μελετών, τα συμπεράσματα που προκύπτουν από 
τα συγκεντρωτικά μας αποτελέσματα θα πρέπει να ερμηνευτούν 
με προσοχή.
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Scopes and Lasers
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Flexible instrumentation is the mainstay of minimal invasive 
stone surgery and this led to the invention of smaller and safer 
instruments which performed remarkable good to a variety of 
procedures. Further developments like digital technology and 
single use ureteroscopes which along with similar technological 
advances in lasers transformed flexible surgery in a tool of par-

amount importance in the intrarenal surgery of various clinical 
entities. We review the literature concerning the advances in the 
field of scopes and lasers for retrograde intrarenal surgery in an 
effort to find the optimal combination, if any, that potentially 
produces the best surgical outcomes.    

Abstract

Corresponding author:
Mourmouris Panagiotis
2nd Department of Urology, Athens Medical School Sismanogleio General Hospital
1 Sismanogleiou Str. Marousi, Athens, Greece tel.: 00302132058102
e-mail: thodoros13@yahoo.com

Panagiotis Mourmouris, Maria Zerva, Lazaros Lazarou, Andreas Skolarikos 
Contemporary retrograde intrarenal surgery: Scopes and Lasers Hellenic Urology 2019, 31(1): 45-51

Introduction
Since 1929 and the first ureteroscopy ever reported 

by Young H.1 many things have changed 
concerning this important procedure for 
the treatment of a wide variety of urolog-
ical procedures. Technological advances 
transformed the first completely rigid 
ureteroscope (with rod lens system), to a 
smaller again rigid scope but with a work-
ing channel this time2 and further to the 
first “semi” rigid scope, containing fiber-optics.3 But it was 
not until the late 1980s that an unmet need for a flexible 
and actively deflectable ureteroscope has been fulfilled. 

One of the first reports of the use of this novel technology 
in the management of human lithiasis came from Ka-
voussi et al4, where 4 different scopes were used produc-

ing remarkable ergonomics in more 
than 84% of the intrarenal movements 
performed. Flexible instrumentation is 
the mainstay of minimal invasive stone 
surgery and for that smaller and more 
safe instruments had to be invented, 
and this need was indeed met in the 

90s where 7.5F scopes with 3.6F working channel where 
put into trial and performed remarkable good5. The most 
novel marvel in the development line of flexible uret-
eroscopes is the annexation of digital technology that 

Key words
Flexible, ureteroscope, intrarenal 

surgery, lasers
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permitted the development of single use scopes. Their 
technological improvement consisted of better resolution 
and color representation and of course a significantly 
larger image size when compared to the standard flexible 
device.6 These devices allowed better understanding and 
management of a intrarenal pathology providing better 
stone free rates and reducing morbidity of stone surgery 
but all these came with the cost of various disadvantages 
that will be outlined in this review.

Material and Methods
We conducted a thorough literature review for articles 

written in English, indexed in Pubmed, between 1990 
and 2018. The key words utilized in this search consisted 
of ureteroscopes, flexible, retrograde intrarenal surgery, 
laser and lithiasis. We reviewed all papers and we report 
only the bigger and better organized ones. 

Scopes
The basic components of a flexible ureteroscope are 

pretty similar to the semi rigid ones and consist of the 
optical system and the working channel with an extra 
deflection mechanism found only in flexible scopes. 
The development of flexible fiber optics is the “heart” 
for the development of flexible ureteroscopes. Technical 
improvements in the splitting of the light bundle per-
mitted better ergonomics and light emission within the 
working field of view.9 On the other hand the deflection 
mechanism is the “hands and feet” of the instrument, 
permitting complex maneuverability in the upper urinary 
tract. This movement is performed with the aid of wires 
running down the length of the scope until the tip of it. 
Moving the designed lever provides movement to the 
abovementioned wires that produce movement to the 
tip of the scope. This movement can be active and passive 
deflection whereas the most modern ones provide also 

active secondary deflection (controlled from a separate 
lever) that facilitate easier access to difficult anatomic 
positions of the kidney8. All available scopes can produce 
deflection of 270o in both angles which is more than 175o, 
reported to be the maximum angle between ureter and 
lower calyx.10 Another important technical detail of the 
ureteroscopes that can potentially affect the outcomes 
of the procedure is the outer diameter. It is well proven 
that the fail rate of advancement of the instrument is 
directly affected by its outer diameter with the diameter 
of 7.5 F reported to be the “ideal” one with a failure rate 
of 0.9%.11  	

The majority of flexible ureteroscopies are still per-
formed with the aid of “conventional” multi use scopes 
available in the market. Table 1 shows the basic technical 
characteristics of the above mentioned ureteroscopes. 
The basic manufacturers that share the market are Karl-
Storz, Olympus and Wolf.7,8 All manufacturers possess 
fiberoptic and digital products each one with their ad-
vantages and disadvantages.  Comparison studies of 
these models are extremely useful in deciding the more 
suitable scope for each surgeon and possibly for each 
patient. In one of this studies, Flex XC, URF V and Cobra 
scopes were evaluated during 90 procedures. Authors 
found that the deflection loss when using ancillary in-
strument was similar between all 3 scopes whereas there 
were no statistically significant differences regarding 
maneuverability and insertion, but this was not the case 
for visibility where the Cobra model was outperformed 
(p=0.02).12 Nevertheless the bigger problem of these 
instruments remains their durability. Flexible scopes are 
expensive instruments and possibly differences in their 
durability could make the difference in the final decision. 
Randomized prospective studies currently available in the 
literature fail to prove any statistical advantage between 
the available endoscopes even though small differences 
do exist.13,14  The median number of procedures as well 

Contemporary retrograde intrarenal surgery: Scopes and Lasers, p. 45-51

Table 1 Basic characteristics of available reusable flexible ureteroscopes7,8

Olympus 
URF-P6

Olympus 
URF-V2

Storz Flex-
XC 

Storz Flex-X 
2s

Wolf Boa Wolf Cobra Wolf Viper

Shaft Size 7.95 8.4 8.4 8.4 8.7 9.9 8.8 Fr

Tip size 6.9 8.5 8.5 7.5 6.6 5.2 6.0 Fr

Field of view 90 90 90 88 90 85 85 0

Working length 67 67 70 67 68 68 68 Cm

Working channel 3.6 3.6 3.6 3.6 3.6 3.6 3.6 Fr

Active deflection 275/275 275/275 270/270 270/270 270/270 270/270 270/270 0
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as  the factors that affect the longevity of the scopes 
were the objectives of another well designed prospec-
tive study: After a total of 198 procedures, the median 
number was 27 procedures whereas the damage to the 
distal part of the shaft and shaft coating were the most 
frequent damages that sent the scopes for repair.15 Finally, 
it seems that deflection impairment was maximum when 
a 365μm laser fiber was utilized and minimum with a 2.2 
F nitinol basket whereas irrigation flow is mostly influ-
enced by a 3.0 F nitinol basket and least influenced by a 
200 μm laser fiber.16  

The limitations of fiber-optic scopes and the need for 
an optimal image, set the goal for the development of 
new technologies in flexible ureteroscopy. Fiber-optic 
fibers are easily broken either from the advancement 
of the instrument through the urinary tract or from the 
deflection of the scope when trying to reach a difficult 
calyx. Some studies report a very narrow repair window 
(15.3 passes result in the damage of more than 20 fi-
bers),17 which practically interprets in loss of image quality 
even though the scope remains somewhat usable. Fur-
thermore, it seems that a repaired scope demonstrates 
a shorter period of life when compared to a new one.18 

Advancement in digital technology and development of 
imaging chips made possible the manufacturing of digital 
scopes. Both charge coupled devices (CCDs) and comple-
mentary metal oxide semiconductors (CMOS) function 
by converting photons into electrons.19 These chips are 
positioned on the scopes so the need for a camera head, 
that most of the time is heavy and difficult to manipulate, 
is eliminated. The reduction in weight and cords provide 
better ergonomics and reduces collision during difficult 
movements. Last but not least the image provided by 
the digital technology is superior when compared to the 
classic “honeycomb” pattern that fiber optic technology 
produce.19 On the other hand, digital ureteroscopes have 
their own disadvantages: larger tips(may incommode 

entry in a difficult or narrow calyx),12 potential difficult ori-
entation (due to lack of camera attached to the scope)21 
and of course cost (nearly 3 times bigger for the digital 
scopes).22  There are several studies, already published 
in the literature comparing flexible with their fiber-optic 
counterpart with interesting outcomes. In one of these, 
digital scope was related to favorable image quality and 
ease of movement whereas its performance in visualiza-
tion of the entire collecting system was remarkable better 
in contrast to fiberoptic scope.12 The most important 
remark of this study as well as others is the difficulty of the 
digital scopes to reach challenging calyx. The outcomes 
of the in vitro PETRA study 23 revealed that digital scopes 
are possibly less successful in accessing a sharp angled 
calyx and have lesser end tip deflection compared to the 
fiber-optic ones and authors propose in this situation the 
utilization of the latter scope. 

The real breakthrough in flexible ureteroscopy is pos-
sibly at hand. The drawbacks and unfavorable features 
of the first ever reported single use ureteroscopy24 have 
been surpassed and now there is a shift towards this 
technology by surgeons and manufacturers. There are 
several single use ureteroscopes currently available or 
under development most of which provide a high-quality 
image. The available instruments along with their basic 
characteristics are shown in Table 2. One of the basic 
advantages of these devices is the cost, since single use 
scopes are cost effective especially for big loads of sur-
geries compared to the cost of reusable ones (purchase 
and maintenance can cost as high as 100.000 US dollars).25 

The second more important is contamination issue since 
there are reports of high contamination of the reusable 
scope despite the adequate sterilization.26  Other ad-
vantages include better ergonomics, decreased weight, 
better connectivity and easier carriage in remote places 
where specialized procedures can now be performed.27 

Due to these advantages, several authors put the avail-

Table 2 Basic characteristics of single use flexible ureteroscopes

LithoVue Flexor-Vue Semi-Flex Neo-Flex Uscope YC-FR-A

Weight 277.5 NA NA Na 147 95 gr

Working Length 955 NA NA Na 650 630 mm

Outer Diameter 9.5 16 8.3 9 9.5 8 Fr

Deflection 280/280 180/0 270/270 280/280 175/175 190/0 Degrees

Working Channel 3.6 9 3.4 3.6 3.6 4.2 Fr

Imaging Digital Fiberoptic Fiberoptic Digital Digital Fiberoptic
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able scopes to the test and reported data  in order to 
prove if the substitution of the reusable with the single 
use scope in our everyday clinical practice is justified. 
Since it is extremely difficult to come to a conclusion 
about the ideal single use scope, with each one having its 
advantages and disadvantages the attention was obvert-
ed in the comparison of single use and reusable scopes.  
Tom et al reported superior deflection of  YC-FR-A scope 
against to its rivalries.28 In contrast, a more recent in vitro 
study, reported the exact opposite, with the NeoFlex 
in the first position in terms of deflection, followed by 
LithoVue whereas the YC-FR-A scope found to have the 
smallest cumulative deflection.29 Testing the scopes under 
real life situations, LithoVue performed remarkably well, 
maintaining its original deflection in 29 out of 40 patients 
even in challenging anatomical positions.30 

Other important factors that may influence stone 
surgery significantly, is irrigation and imaging. The first 
increases its significance since it influences also the 
second. Taking into account the latest reports, single 
use scopes are comparable and sometimes superior to 
reusable models in respect to irrigation flow rates and 
this conclusion is maintained even when instruments 
are inserted into the working channel with LithoVue 
maintain the best irrigation flow from its rivalries when 
a 1.9F basket or a 200μm laser fiber were utilized.28,31 As 
for the imaging, LithoVue was found to have a greater 
field of view and superior imaging when compared to 
Flex XC and Cobra whereas the second was found to be 
superior in term of depth of view.31 In another study YC-
FR-A demonstrated inferior outcomes when compared to 
NeoFlex in terms of resolution, with the opposite results 
for image distortion. No differences were found for color 
representation, field and depth of view between these 
two scopes.28 

As for the major factor, cost, that can potentially over-

shadow all the rest, the available data are inconclusive. 
Many studies have proved the superiority of single use 
scopes and their cost-effectiveness (with savings from 
hundreds to thousands) but of course the latter are di-
rectly influenced by the initial price of the scope and by 
the load of cases per center.32-33  On the other hand, a 
much more precise assessment of the cost, taking into 
consideration factors like resources (micro-costing) failed 
to prove any statistical significant difference between 
single use and re-usable scopes.34  Another important 
aspect was reported in a relatively recent study: reusable 
flexible ureteroscope is cost-effective in high-load centers 
whereas the opposite apply for low volume centers that 
may benefit from single use technology.35  All the above 
were summarized in a recent systematic review of 11 
studies and 466 patients that compared three commer-
cially available flexible scopes (LithoVue, Polyscope and 
Semiflex) along with reusable ones in terms of clinical 
outcomes. The study assesses the technical characteristics 
of each scope and point out the differences along with 
their advantages and disadvantages. Furthermore, when 
reusable and single use ureteroscopes were compared 
for their clinical effectiveness, the outcomes were reveal-
ing: no statistically significant differences were found in 
terms of stone free rate, stone size, procedure time and 
complication rates.36 In summary, all the available data 
converge to one conclusion: single use scopes provide 
an equivalent alternative to their reusable counterpart 
with no major differences in terms of mechanical and 
irrigation capabilities, imaging and clinical effectiveness.  

Lasers
The holmium: YAG laser is currently the gold standard 

laser for ureteroscopic lithotripsy. The laser crystalline 
matrix is a YAG crystal containing also chromium, thulium 
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Table 3 Holmium YAG:laser vs Thulium fibre laser 

Characteristics Holmium YAG laser Thulium fibre laser

Wavelength 2100 1940

Peak power NA 500W

Pulse Rate Up to 80 Hz Up to 2000 Hz

Fibre Silica Silica

Fibre diameter >200μm >150μm

Energy 0.2-6 J 0.2-6 J

Weight 245kg 35kg
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and holmium.37 The holmium: YAG laser operates in the 
near-infrared portion of the electromagnetic spectrum at 
2100 nm. This technical aspect is that makes this device 
suitable and safe for intracorporeal lithotripsy since en-
ergy is absorbed by waters and does not infiltrate tissue 
more than 1 mm. The stone disintegration takes place 
primarily through a photothermal mechanism resulting 
mainly in vaporization of stone molecules.38 This device 
has numerous advantages which has transformed it to 
the gold standard device for intracorporeal lithotripsy. 
These include: efficacy in most types of stones,38 less 
fragment “push back” due to weaker waves produced,37 

more than satisfactory stone free rates39 and most im-
portant wider safety margins.40  Furthermore, the energy 
can be transmitted via conventional, low hydroxyl silica 
optical fibers which are strong, they provide optimal 
thermal and mechanical properties (including bending, 
corrosion resistance etc.), they are cost-efficient and they 
are biocompatible.41  Finally, research has accomplished 
to advance holmium laser technology to new standards: 
from low power (20w) desktop modules, to larger (30-
120W) output powers that provide lesser operation space 
or high disintegrate abilities utilizing correct values.42 

Even though, holmium lasers stand as the main solu-
tion for laser lithotripsy, several alternatives do exist in the 
market. These potential rivalries have been developed 
in order to surpass some of the basic limitations of the 
holmium technology. Even though safety is issues with 
Holmium laser are not frequent, they do exist, and this 
is due to the photo-thermal laser-tissue interaction that 
this laser produces. The frequency-doubled, double pulse 
YAG (FREDDY) laser produces a short pulse (1μs) and 
emits energy at 532 and 1064 nm, characteristics that 
provide a better safety profile, avoiding tissue energy 
damage to the urothelium due to absorption of the wave 
from the elastic tissues.43,44 Nevertheless this laser has the 
disadvantage of the inability to fragment harder stones. 
Even though there are no big studies directly comparing 
this laser to the gold standard holmium, the available 
data implies that for stones medium to soft composite 
FREDDY laser can provide a safe and efficient alternative 

for urological stone management.45,46 Improved laser 
ablation was the main goal for the next type of laser, 
Erbium:YAG laser which special characteristics of 2.940 
nm wavelength, increased stone and water absorption, 
theoretically provides an improved stone fragmenta-
tion profile.47 However this laser, requires special optical 
fibers in order to transfer its energy, which despite the 
fact that there are commercially available, they are not 
cost- effective.  

The most recent development in the laser technolo-
gy stands for fibre lasers. In these lasers a conventional 
optical fibre is utilized as the medium instead of a bulk 
solid-state crystal, whereas the light originates within the 
core of a small optical fibre and it is emitted with the aid 
of a separate laser source such a diode laser. The energy 
is then emitted through a second conventional fibre.50 

Important advancements have been recently made, in 
order to surpass the main limitation of these lasers, the 
power: novel thulium fibre lasers operate at 1940 nm 
of wavelength yielding promising results in stone frag-
mentation.51,52  However, the basic advantage of this 
technology is the high intensity due to the origin of the 
light (which is situated inside the small fibre) which again 
is providing a more uniform and symmetrical beam than 
the one produced by the Holmium:YAG laser.53 Another 
potential advantage of these lasers is the operation at 
pulse rates more than 2.000 Hz which may, for now, not 
advantageous or necessary but still can theoretically 
provide more flexibility in dusting mode and potentially 
produce smaller fragments and increased stone free 
rates.54,55 Either way the most important aspect of these 
technologies is the outcomes they manage to accom-
plish and so a direct comparison between them would 
be of great importance. Recent studies reporting their 
preliminary data conclude that thulium fibre laser pro-
duces 5-10 times higher stone vaporization rates when 
compared to Holmium laser56 whereas Thulium seems 
to be advantageous in a 1.5-4-fold manner in terms of 
stone ablation speed.57 The comparison between the two 
technologies holmium YAG: laser and the thulium fibre 
laser is inevitable and it is shown in Table 3.
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Τα εύκαμπτα εργαλεία είναι ο βασικός πυλώ-
νας της ελάχιστης επεμβατικής χειρουργικής 
του νεφρού και αυτό οδήγησε στην εφεύρε-
ση μικρότερων και ασφαλέστερων οργάνων, 
τα οποία παρουσίασαν αξιοσημείωτα καλά 
αποτελέσματα σε μια ποικιλία ουρολογικών 
παθήσεων του νεφρού.  Περαιτέρω εξελίξεις 
στην τεχνολογία των εύκαμπτων ουρητηρο-
σκοπίων αποτέλεσαν η εφαρμογή ψηφιακής τεχνολογίας και η 
ανάπτυξη ουρητηροσκοπίων μιας χρήσης, μαζί με παρόμοιες 
τεχνολογικές εξελίξεις στα λέιζερ, τα οποία μεταμόρφωσαν 

την εύκαμπτη ουρητηροσκόπηση σε ένα 
εργαλείο πρωταρχικής σημασίας στην 
ενδονεφρική χειρουργική, διαφόρων ου-
ρολογικών νεφρικών παθήσεων. Το παρόν 
αποτελεί μια ανασκόπηση  της βιβλιογραφί-
ας σχετικά με τις εξελίξεις στον τομέα των 
ουρητηροσκοπίων και των λέιζερ για την 
παλίνδρομη ενδονεφρική χειρουργική  σε 

μια προσπάθεια να βρούμε τον βέλτιστο συνδυασμό, αν υπάρχει, 
που δυνητικά παράγει τα καλύτερα χειρουργικά αποτελέσματα.
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Introduction/Aim: Hemospermia is defined as the presence 
of red blood cells in the semen. Although hemospermia is a 
rare sign, its presence is annoying and worrisome for patients. 
In addition, it is often overlooked by healthcare professionals 
due to its short duration and to its presumably benign origin. 
Currently, there are no set guidelines regarding the evaluation 
of hemospermia that would allow a definitive diagnosis, and 
only limited evidence is available. The aim of this review is to 
investigate the current trends on the assessment and manage-
ment of hemospermia.
Materials and Methods: The present review was based on a 
search in the relevant Greek and international bibliography. 
The PubMed database was searched for bibliographic data. 
The keywords used were "hemospermia" in combination with 
"etiology" and "treatment". Search was done by title, abstract 
or keywords.

Results: The actual incidence of hemospermia is unknown; 
however, it appears to be more common in men under the age 
of 40. It is usually a sign of short duration and is self-limited; 
hence, it often does not require further evaluation or treatment. 
When evaluated in men younger than 40 without risk factors, 
hemospermia is usually associated with benign causes and in 
the majority of cases responds well to treatment. In patients 
with risk factors and/or associated symptoms, hemospermia 
usually recurs and may not respond to treatment. In men over 
40 years of age with persistent or recurrent hemospermia, 
systemic diseases and malignant conditions associated with 
hematospermia may be present. In rare cases hemospermia 
may be the only symptom of uncommon diseases.
Conclusions: Hemospermia has been linked with a variety 
of conditions. in-depth investigation may be intricate, and it 
should be performed in persistent or recurrent cases before 
definitive diagnosis.
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Introduction
In normal conditions red blood cells 

are not detectable in the semen. Hemo-
spermia (hematospermia), the presence 
of blood in the ejaculate, is a rather rare 
sign/symptom. Hemospermia is annoy-
ing and worrisome for patients, but is 
often overlooked as a minor symptom 
for which diagnostic investigation is not 
considered necessary. However, hemospermia may be 
associated with serious conditions like neoplasia and 
infection. Until recently hemospermia was considered 
primary in most cases, though a better understanding 
of the pathophysiology of the urogenital system and 
advances in medical imaging and laboratory techniques 
have made possible to determine an underlying cause 
to as much as 85% of the cases. Thus, cases that were 
attributable to excessive masturbation, to prolonged 
sexual abstention, or to intense sexual intercourse and 
were not considered significant were demonstrated 
to have a clinical background (e.g., prostatic lithiasis, 
infection or combination of the two). Yet, there are still 
unknown aspects of this condition, like for example 
its true incidence or underlying mecchanisms hemo-
spermia. The purpose of this study is to present the 
current knowledge about diagnosis and management 
of hemospermia.

Methods
The present review was based on a search in the rel-

evant international bibliography. The PubMed database 
was searched for bibliographic data. The keywords used 
were “hemospermia/hematospermia” in combination 
with “etiology” “diagnosis”, “workup” and “treatment”. 
Search was done by title, abstract or keywords.

Results and discussion

1-Incidence
The exact incidence of hemospermia remains un-

known as most men do not observe their sperm and 
therefore many episodes remain unnoticed. Moreover, is 
difficult to quantify and to grade hemospermia as ejac-
ulate is not always visible and measurable. It is also dif-
ficult to know the true relative frequency of the causes 
of hemospermia because patients present to healthcare 
workers after a single episode of hemospermia out of 
concern for malignancy or venereal disease. Moreover, 

most publications tends to favour the reporting of new 
or unusual causes of hemospermia. The occurrence of 

hemospermia appears to be higher in 
men under the age of 40. In many cas-
es (about 40%) hemospermia involves 
infectious or inflammatory conditions 
such as chronic prostatitis, epididy-
mitis, orchitis and urethritis. Sexual 
attitudes are also often involved in the 

generation of hemospermia (about 30%). The most im-
portant risk factors for hemospermia include a history 
of urogenital cancer, disorders of the urogenital system 
and coagulation disorders. Common causes include 
urogenital trauma, calcification of the seminal vesicles 
and prostate, history of radiation in the pelvic region, 
and urogenital cancer (prostate, testis and rarely blad-
der). Rarely, hemospermia is associated to local vascular 
malformations (such as distended veins in the prostatic 
urethra), systemic diseases (amyloidosis, lupus, etc.), 
chronic liver disease and hypertension. Causes (behav-
ioral and non-behavioral) and underlying conditions 
generating hemospermia often concur with each other.

No specific guidelines exist for diagnosis and manage-
ment of hemospermia, and only few diagnostic algorithms 
have been published up to date,,,,,,.

2-Causes
Urethritis (mainly caused by sexually transmitted 

pathogens such as Chlamydia trachomatis, Ureaplasma 
urealyticum or common pathogens such as Enterococcus 
faecalis) has been identified as a major cause of hemo-
spermia, especially in younger men (Table 1). Some 
authors, however, suggest that hemospermia can be a 
manifestation of complicated urethritis. In such a case, 
urethral strictures are the main underlying factor for this 
condition. Epididymitis and orchitis are reputed to be the 
cause of late hemospermia in 30% of patients Common 
pathogens and sexually transmitted pathogens are the 
source of infection. Other infectious causes include 
tuberculosis, HSV infection, HIV infection, and cyto-
megalovirus infection,,. Hemospermia in patients with 
urogenital tuberculosis ranges between 3.3 and 14% 
and shows geographical distribution,,. Schistosomiasis 
and Parasitic infection caused by Echinococcus have also 
been reported as causes of hemospermia,. Although 
viral papillomas are the most common neoplasms of 
the urethra (67.3%), they do not commonly cause ure-
thral hemospermia. Few cases of hemospermia due to 
human papilloma virus (HPV) and Zika virus infections 

Key words
Hemospermia, cancer, risk 

factors.
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have been reported,
Hemospermia was found to be as the primary clin-

ical manifestation in 26.2% of chronic prostatitis cases, 
though it is believed that more cases of prostatitis can 
present with associated hemospermia. In fact, the di-
agnostic procedure of patients presenting with hemo-
spermia is usually limited to urinalysis with research for 
sexually transmitted infections, and does not include 
systematic methods for the evaluation of a potentially 
underlying chronic prostatitis. Thus, data focusing on 
the relationship between hemospermia and chronic 
prostate infection are scant. Two recent studies using 
powerful prostatitis assessment methods associated 
more than half (>50%) of hemospermia-assessed cas-
es with underlying chronic prostatitis. The pathogens 
most commonly associated with hemospermia are 
Staphylococcus aureus and Ureaplasma urealyticum,. Un-
derlying conditions such as prostatic calcifications and 
granulomas may add to the risk for the development 
of prostatitis-associated hemospermia. In fact, prostatic 
calcifications are highly prevalent among patients with 
chronic prostatitis, and may often cause mechanical and 
chemical corrosive effects on the surrounding tissue. 
A TRUS-based study demonstrated a 47.05% incidence 
of periurethral calcifications and calcifications of the two 
glandular lobes in patients with hemospermia. Similarly, 
granulomas are believed to be caused by a blockage 
of prostatic ducts leading to stasis of prostate gland 
secretions, subsequently resulting in an inflammatory 
response. It has been demonstrated that hemospermia 
can be an accompanying symptom of xanthogranulo-
matous prostatitis in 40% of cases.

In a study by Yu and coworkers, inflammation and 
concomitant swelling of seminal vesicles were associ-
ated with up to 69.5% of cases of hemospermia. He-
mospermia usually lasts several months and in a small 
percentage of cases (1.1%) recurs after treatment. In 
such a case, struvite (magnesium ammonium phosphate) 
stones within the seminal vesicles may be the main 
causative determinant.

Other risk factors include cysts and polyps of seminal 
vesicles, utricle cysts, as well as inflammation of the 
posterior urethra and prostate carcinoma33,,,.

Sexual attitudes such as excessive masturbation, pro-
longed sexual abstention, and prolonged/interrupted 
sexual intercourses have been linked to hemospermia. 
Certainly, the role of sexual behavior as a cause of hemo-
spermia is not easy to determine because its evaluation 
is based on patients’ report and for this reason there are 

limited studies examining this topic. The most possible 
explanation for blood in the ejaculate following excessive 
sexual intercourse or masturbation is the presence of a 
ruptured blood vessel, as the epididymal duct can be-
come unable to recover its normal function after repeated 
ejaculations. Usually the condition resolves without any 
intervention in about 1-2 months. Cases of hemospermia 
due to prolonged sexual abstention were shown to have 
an underlying clinical condition (e.g., prostatic lithiasis, 
infection or urethral venous malformation). However, 
in about half of these cases underlying conditions re-
mained unknown, likely due to poor patient evaluation,.

Urethral and prostatic teleangiomas and varicose 
veins of the bladder neck are rare vascular malforma-
tions which may be sometimes associated with hemo-
spermia (10.3% of cases)25,,. In these cases, hemosper-
mia is accompanied by urethral haemorrhage and final 
hematuria (usually after sexual intercourse or intense 
exercise). In addition, haemospermia has been reported 
in a patient with congenital arteriovenous malformation 
of the internal ileal vessels.

Coagulation disorders related to hemospermia may 
be congenital or acquired. Congenital bleeding disor-
ders such as haemophilia A, prothrombin deficiency, 
factor V deficiency and von Willebrand disease, rarely 
cause hemospermia which usually occurs when under-
lying conditions are present,. While therapy with antico-
agulants is a common cause of unwanted bleeding, only 
few cases of hemospermia associated with clopidogrel 
and aspirin use have been reported,. Notably, low dose 
aspirin usage has not been associated with hemospermia 
in patients undergoing prostate biopsy.

Iatrogenic haemospermia may occur frequently 
after prostate or urethral surgery. The most common 
cause for such event is prostate biopsy regardless of the 
technique adopted, and its incidence according to bib-
liographic references is ± 50%. Iatrogenic haemospermia 
presents in a mild form and lasts for about one month (4 
± 1.4 weeks),,. According to some researchers, no clinical 
or pathologic parameter (e.g., serum PSA, DRE, Gleason 
score) can predict its appearance or duration48, though 
the presence of prostatic calculi appears to be an inde-
pendent risk factor. Ultrasonic guided transrectal im-
plantation (i) of radionuclide markers into the prostate 
for image-guided radiotherapy of prostate cancer or (ii) 
of brachytherapy granules for the treatment for prostate 
cancer were associated with hemospermia in 3.2-13% 
of cases,,. Transurethral prostatectomy (for treatment 
of benign prostatic hyperplasia) and pelvic radiation 
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(for treatment of bladder, prostate and rectal cancer) 
were linked with hemospermia in 2.5-17% of the cases. 
Sclerotherapy injections for haemorrhoid treatment, 
urethral trauma (iatrogenic or non-iatrogenic) caused 
by insertion of objects into the urethra, urethral injury 

following male coital trauma and testicular and perineal 
injuries as well, were also found to induce hemospermia 

in a limited number of patients3, ,.  
Benign urethral lesions such as papillary urethritis 

are more commonly associated with the occurrence of 
haemospermia (26%),,, compared to primary malignant 
lesions of the testicles, prostate (0.5-6.5%) and seminal 
vesicles (extremely rare). A case of adenomyosis and a 
case of squamous cell carcinoma of the seminal vesicle,  
as well as a case of metastasis to the seminal vesicles of 
renal cell carcinoma presenting with hemospermia have 
been also reported,,.

Systemic disorders that have been connected to 
hemospermia include malignant hypertension, chronic 
liver disease, amyloidosis, hyperuricemia and lympho-
ma. All of the above conditions have been reported in 
association with hemospermia as individual cases or in 
small numbers of patients

,,
.

3-Differential diagnosis and clinical evaluation
Differential diagnosis includes cases of pseudo-hemo-

spermia, manifesting in the form of sperm mixed with 
blood (origin: hematuria, menstruation of the sexual 
partner) or colored/stained semen (melanospermia due 
to the presence of melanin in the rare case of prima-
ry or metastatic melanoma in the prostate or seminal 
vesicles). Semen analysis may be useful for differenti-
ating actual hemospermia from the above mentioned 
conditions,,.

The aim of clinical evaluation is to identify the under-
lying causes of hemospermia. Because of the paucity 
of research literature, there is little evidence on which 
basis clinicians can evaluate patients with hemosper-
mia. On one hand, accumulated evidence shows that 
hemospermia is more likely to be due to benign causes. 
On the other hand, individual cases and small cases 
series demonstrated that hemospermia can be caused 
by bladder, prostate or systemic malignancies. Given the 
variety of the aetiology and the rarity of certain causes, 
a “universal workup” of hematospermia can be cumber-
some, time-consuming and less likely to be productive. 
Therefore, an efficient evaluation should equally focus 
on the patient (age, habits, sexual history, medication 
and medical history) and the symptom (presentation, 
seriousness, duration and associated symptoms). In men 
younger than 40 years of age, with no harmful habits, 
no medication intake, non-conclusive medical history, 
and in the absence of risk factors, hemospermia is al-
most never a sign of cancer, especially when it regresses 

Table 1 Aetiology of hemospermia

Infection (prostatitis, urethritis, epididymitis & orchitis):

>�Bacterial (e.g, gonorrhoea, enterococcal, staphylococcal, Ureaplasma, 
Chlamydia, tuberculosis)

>�Viral (e.g. human immunodeficiency virus -HIV, Cytomegalovirus -CMV, 
Herpes simplex virus -HSV)

>Parasitic (schistosomiasis)

Iatrogenic trauma or irritation

>Post-transrectal ultrasound (TRUS) biopsy

>Prostate radiotherapy or brachytherapy

>Post-prostatectomy

Non iatrogenic trauma or irritation

>Trauma

>Coital trauma

>Prolonged abstinence

Malignancy

>Prostate

>Bladder

>Testicles

>Urethra

>Seminal Vesicles

Obstruction

>Ductal obstruction

>Cysts of seminal vesicles/Wolffian duct/utricle

>Calculi of seminal vesicles, ejaculatory duct, prostate, urethra

Systemic disorders

>Hypertension

>Chronic liver disease

>Lymphoma

>Leukaemia

>Amyloidosis

>Bleeding disorders

>Idiopathic
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spontaneously after a first episode5. In contrast, in men 
over 40 years of age having a risk factor (e.g. bleeding 
disorder, acquired anatomical abnormalities of the uro-
genital system) hemospermia is usually persistent or 
recurrent and may not respond to treatment44. In such 
a case it is necessary to subject the patient to laboratory 
and instrumental tests in order to find an optimal treat-
ment. Intermediate conditions, e.g. in patients under the 
age of 40 with limited incidents, are often evaluated for 
common urinary tract diseases44.

Another factor that dictates the depth/extent of the 
evaluation and treatment is the concomitant presence 
of any associated symptom. Accompanying symptoms 
include local pain or discomfort, urinary symptoms or 
systemic symptoms such as tiredness or fatigue. They 
are usually associated with non-self-limiting situations 
requiring additional assessments. In particular, local pain 
or ejaculatory pain may be associated with prostatitis, 
urgency and painful urination may indicate urethritis, 
whereas a decreased volume of ejaculate is associated 
with prostatitis or obstruction of ejaculatory ducts. Con-
comitant haematuria may indicate malignancy of the 
bladder or prostate, as well as morphological abnormal-
ities. On the other side, systemic symptoms (e.g. weight 
loss, night sweats, severe uncontrolled hypertension, 

chills, bone pain) may indicate a severe neoplastic or 
infectious source.

Simple clinical examination may reveal elevated 
blood pressure, fever (that escaped the patient’s atten-
tion) and indicates infection, malignancy or another 
systemic cause. Examination of the inguinal region may 
reveal lymph node enlargement associated with infec-
tion or urogenital tumors. Examination of the scrotum 
may reveal swelling of tumor of the epididymis or the 
testicle, while digital rectal examination of the prostate 
may show infection or tumor. The penis (foreskin and 
glans) should also be carefully examined to rule out any 
bleeding lesion, possibly contributing to hemospermia, 
and the urethral orifice should be examined for secre-
tions in order to rule out urethritis 75,,.

A single episode of painless hemospermia in young-
er patients, with no associated symptoms and present-
ing after prolonged sexual intercourse is probably of 
benign origin. In such a case, hemospermia is usually 
self-limiting and further evaluation or treatment may 
be unnecessary. In contrast, patients with painful he-
mospermia and/or associated symptoms –especially 
those with risk factors- should undergo white blood 
count, biochemical tests, assessment of inflammation 
and cancer markers -including PSA- evaluation for 

Figure 1 Algorithm for the hemospermia evaluation in absence of accompanying symptoms

< 40 years of age 
with single hemospermia 

with no risk factors 

Clinical examination    Clinical examination   
Evaluation for common urinary tract diseases                                           

Clinical examination   
thorough evaluation 

Finding
yes

Finding
no

Finding
yes

Finding
no

Treatment   Observation

< 40 years of age 
and recurrent hemospermia 

and risk factors

> 40 years of age,
And/or recurrent hemospermia 

And/or risk factors

Treatment 
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bleeding disorders (and coagulation studies if neces-
sary), urinalysis and urine culture (for specific infections 
if necessary) with antibiogram, urine cytology, pros-
tate secretion and/or semen culture and cytology. If a 
sexually-transmitted infection is suspected, culture of 
urethral secretions and focused tests (e.g. nucleic acid 
amplification test for Chlamydia) should be performed. If 
tuberculosis or schistosomiasis are the suspected causes 
of hemospermia, urine and semen analysis for acid-fast 
bacilli and parasites could be performed,.

Abdominal ultrasound may not be recommend-
ed as routine tests in patients initially presenting with 
hematospermia. However, ultrasound is necessary for 
evaluating older patients or those with persistent he-
mospermia or associated symptoms. In addition, scrotal 
ultrasound and TRUS are valuable for the visualization 
of testicles, seminal vesicles, prostate, and ampullary 
portions of the vas deferens63,. Simple or flexible cys-
toscopy, abdominal CT and MRI may be also required.

Figure 1 shows a simple algorithm for evaluation and 
management of hemospermia, in patients younger or 
older than 40 years, presenting with or without specific 
symptoms or risk factors.

Conclusions
On the basis of limited published evidence, partic-

ularly regarding the correlation of hemospermia with 
other, clinical recommendations are limited to level C 
(limited evidence available). Key factors in the evaluation 
of this condition are age, duration of symptoms and 
associated symptoms or risk factors.

>For patients under the age of 40 who have a single 
episode of hemospermia and no risk factors or associ-
ated symptoms, observation is usually the most appro-
priate management strategy.

>In men aged 40 years or over, patients who have 
associated symptoms or those who have persistent hae-
mospermia, the evaluation should be more extensive 
and should include assessment for underlying prostate 
cancer.

>Men in whom an etiology is not elucidated require 
monitoring within three to six months to 

Εισαγωγή / Σκοπός: Με τον όρο αιμοσπερμία 
ονομάζεται η παρουσία ερυθρών αιμοσφαιρίων 
στο σπέρμα. Αν και είναι ένα σπάνιο σύμπτωμα, 
η παρουσία του είναι ενοχλητική και ανησυχη-
τική για τους ασθενείς. Από την άλλη πλευρά, 
συχνά παραβλέπεται από τους επαγγελματίες 
υγείας λόγω της σύντομης διάρκειας του συμπτώματος και της 
πιο πιθανής καλοήθους αιτιολογίας τους. Επί του παρόντος, δεν 
υπάρχουν καθορισμένες κατευθυντήριες γραμμές σχετικά με την 
αξιολόγηση της αιμοσπερμίας που θα επέτρεπαν την οριστική 
διάγνωση ενώ υπάρχουν μόνο περιορισμένα στοιχεία για ορισμένα 
από τα αίτια και την διάγνωσή τους. Σκοπός της παρούσας μελέτης 
είναι η διερεύνηση των σημερινών τάσεων στην αξιολόγηση της 
αιμοσπερμίας. Υλικό και Μέθοδος: Η παρούσα μελέτη είναι μια επι-
σκόπηση με αναζήτηση στη σχετική ελληνική και διεθνή βιβλιογρα-
φία και στις ηλεκτρονικές βάσεις δεδομένων για τα βιβλιογραφικά 
δεδομένα του PubMed. Οι λέξεις-κλειδιά που χρησιμοποιήθηκαν 
ήταν η αιμοσπερμία σε συνδυασμό με τους όρους αιτιολογία και τη 
θεραπεία. Η αναζήτηση έγινε με τίτλο, περίληψη ή λέξεις-κλειδιά 
(TITLE-ABSTRACT-KEYWORD).

Αποτελέσματα: Η πραγματική συχνότητα εμ-
φάνισης αιμοσπερμίας είναι άγνωστη. Ωστόσο, 
φαίνεται πιο συνηθισμένη στους άνδρες κάτω 
από την ηλικία των 40 ετών. Συχνά έχει μικρή 
διάρκεια και περιορίζεται αυτόματα και συ-
νεπώς δεν απαιτεί περαιτέρω αξιολόγηση ή 

θεραπεία. Όταν αξιολογείται, η αιμοσπερμία σε άνδρες ηλικίας 
κάτω των 40 ετών χωρίς παράγοντες κινδύνου συσχετίζεται συ-
νήθως με καλοήθη αίτια και στην πλειονότητα των περιπτώσεων 
ανταποκρίνεται καλά στη θεραπεία. Σε ασθενείς με παράγοντες 
κινδύνου και / ή συνοδά συμπτώματα, η αιμοσπερμία συνήθως 
επανεμφανίζεται και μπορεί να μην ανταποκρίνεται στη θεραπεία. 
Σε άνδρες ηλικίας άνω των 40 ετών με επίμονη ή υποτροπιάζουσα 
αιμοσπερμία μπορεί να υπάρχουν συστηματικές ασθένειες και 
κακοήθεις καταστάσεις που σχετίζονται με αυτήν. Σε πολύ σπάνιες 
περιπτώσεις, η αιμοσπερμία μπορεί να είναι το μόνο σύμπτωμα 
ασυνήθιστων ασθενειών.
Συμπεράσματα: Η αιμοσπερμία έχει συνδεθεί με ποικίλες παθήσεις. 
Η έρευνα μπορεί να είναι δύσκολη, ωστόσο πρέπει να γίνεται σε επί-
μονα ή υποτροπιάζοντα περιστατικά πριν τεθεί οριστική διάγνωση.

Περίληψη

Λέξεις 
ευρετηριασμού

αιμοσπερμία, καρκίνος, παράγο-
ντες κινδύνου
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Adrenal leiomyosarcomas are very rare tumors of mesenchymal 
origin. We report a 61-year-old male case, with an incidentally 
diagnosed adrenal mass. MRI revealed a heterogeneous 10cm 
mass, potentially malignant and the patient underwent an 
open left radical adrenalectomy. Microscopically, spindle cell 
type neoplasia was seen. Immunohistochemically, the tumor 

cells were positive for smooth muscle actin and desmin and 
the final diagnosis was a well-differentiated primary adrenal 
leiomyosarcoma. During his 2-year follow-up appointment he 
had multiple metastases and progressive disease, for which he 
is still receiving chemotherapy.
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Introduction
Tumors arising from the adrenal 

gland have a significant heterogeneity 
and arise from either the medulla or the 
cortex of the adrenal gland. Malignant 
tumors are rather uncommon and usually manifest as 
malignant pheochromocytomas and adrenocortical 
carcinomas. In most cases, malignant tumors are rath-
er aggressive and survival is poor if not detected and 
treated at an early stage(1). This is a case presentation 
of a patient operated for a tumor with preoperative 

malignant characteristics in which 
postoperatively an adrenal sarcoma 
was revealed.

Case presentation
A 61-year-old male presented with a left retroperi-

toneal mass located above the left kidney, which was 
incidentally diagnosed on a kidney stone disease follow 
up. The patient did not complain of any symptoms. 
Physical examination was unremarkable and a CT scan 
was performed showing a left adrenal mass measuring 

Key words
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10x8x8cm with low density characteristics and minor 
uptake of contrast. MRI was also performed and de-
picted a heterogeneous mass with low signal intensity 
on T1-weighted images and high on T2, with no loss 
of signal intensity in out-of-phase T1 GRE sequence, 
accompanied by extracapsular nodules consistent with 
metastatic lymph nodes. The tumor was highly suspi-
cious for adrenal malignancy and the patient was staged 
with a chest CT which excluded metastatic disease.

The tumor was further biochemically evaluated 
for hormonal hypersecretion but was proven to be 
non-functional. The patient underwent left open radical 
adrenalectomy due to the high possibility of adreno-
cortical carcinoma (Figure 1). 

Τhe pathologic specimen was rather large, 13x11x6,5 
cm and weighed over 550gr. The tumor was lobulat-

ed and on macroscopic examination had regions with 
cystic degeneration and necrosis. Normal adrenal tis-
sue was recognized solely in the periphery (Figure 2). 
Microscopically, spindle cell type neoplasia was seen, 
accompanied by intermediate nuclear atypia. Mitotic 
index was 7 mitoses per 10 high power fields. Interest-
ingly, neoplastic cells were in contact with the adrenal 
vein. The tumor cells were immunohistochemically pos-
itive for smooth muscle actin and desmin and negative 
for S-100, synaptophysin, chromogranin, calretinin and 
pancytokeratin, while the Ki-67 proliferative index was 
over 75%. The final diagnosis was a well-differentiated 
primary adrenal leiomyosarcoma. Finally, satellite nod-
ules of the same histological characteristics were also 
seen adjacent to the tumor.

Discussion
Adrenal leiomyosarcomas are exceptionally rare with 

only around 40 cases reported in the English literature. 
They suggest very aggressive tumors, of mesenchymal 
origin and are thought to derive from the smooth mus-
cle wall of the central adrenal vein and its tributaries(2, 

3). They are almost always operated on the basis of ma-
lignant appearance in preoperative imaging with the 
clinical and radiographic suspicion of non-secreting 
adrenocortical carcinoma (4). In most cases the final 
diagnosis is established postoperatively, as they do 
not have specific tumor markers or a specific pattern 
of imaging characteristics. Adrenal leiomyosarcomas 
have distinct histological and immunohistochemical 

Figure 1 �Surgical specimen of adrenalectomy incorporated into peri-adrenal 
and peri-renal fat. The resection of the tumor extended from the 
sub-diaphragmatic peri-tumoral fat until the level of the left renal 
vein.

Figure 2 �Hematoxylin and Eosin staining showing normal adrenal tissue in 
the upper part and leiomyosarcoma tissue on the lower part of the 
picture. (x200)
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characteristics that differentiate them from other more 
common adrenal pathologies. 

Radical surgery seems to be the cornerstone of 
treatment. However, even in the absence of preoper-
ative metastases, these tumors show a high incidence 
of disease progression and post-operative metastatic 
spread (5, 6). Patients have a very poor prognosis with 
the longest reported survival being 36 months (7), while 
most patients present with recurrence within the first 
year after resection. Despite the aggressive nature and 

due to the rarity of this disease there are no data avail-
able for the implementation of adjuvant post-operative 
treatment modalities (8, 9). 
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Τα λειομυοσαρκώματα επινεφριδίου είναι σπά-
νιοι μεσεγχυματογενείς όγκοι. Παρουσιάζουμε 
την περίπτωση ενός 61χρονου άρρενος με μια 
τυχαίως ανευρεθείσα επινεφριδιακή μάζα. Η 
μαγνητική τομογραφία ανέδειξε μια μάζα με 
ετερόγενη ενίσχυση σήματος διαστάσεων 10εκ. 
ύποπτη κακοήθειας και ο ασθενής υπεβλήθη σε αριστερή ριζική 
επινεφριδεκτομή. Η μικροσκοπική εξέταση ανέδειξε ατρακτοκυτ-
ταρικό σάρκωμα. Ανοσοϊστοχημικά, τα νεοπλασματικά κύτταρα 

ανευρέθησαν θετικά για SMA και δεσμίνη και 
τέθηκε η διάγνωση του καλά διαφοροποιη-
μένου λειομυοσαρκώματος επινεφριδίου. Ο 
ασθενής μετεγχειρητικά ανέπτυξε οστικές, 
ηπατικές και πνευμονικές μεταστάσεις για τις 
οποίες υπεβλήθη σε ακτινοθεραπεία και χη-

μειοθεραπεία και βρίσκεται εν ζωή με μεταστατική νόσο 2 χρόνια 
μετά την χειρουργική εκτομή.
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