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Figure 1 - Number and Proportion of Hospitalizations in Brazil and all five regions, with % of obesity and Income Analysis.
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The Midwest region had the highest hospi-
talization prevalence (0.05% in 1998 and 2012) 
and the highest progression rate, although non-
-significant (+6.2%; p=0.61; Figure-1F). The 
Northeast region showed the lowest hospitali-
zation rate (0.02% in 1998 and 2012), which re-
mained stable (-2.5%; p=0.62; Figure-1C). The 
only two regions with a significant change in 
time trends for hospitalization rates were the 
North (-17.8%; p=0.005) and the Southeast re-
gion (-3.63%; p=0.009), both with significant 
decreases (Table-1B).

Gender Analysis

Male:female proportion among hospitali-
zed patients was relatively stable in Brazil, with 
49.3%:50.7% in 1998 and 49.2%:50.8% in 2012 
(Figure-2A). The increase in the absolute num-
ber of hospitalizations for men (+15.4%) and 
women (26.2%) showed no significant estimated 
annual percent change (p non-significant) (Table-
-1A). However, there was a significant reduction 
in the prevalence of male hospitalizations in the 
analyzed period (-3.8%; p=0.041) (Table-1B).

Age Temporal Changes
In 2012, the prevalence of hospitaliza-

tions due to stone disease in the Brazilian po-
pulation stratified by population age was 7.1% 
from 0-19 years; 39.6% 20-39 years; 38.0% 
40-59 years; 13.7% 60-79 years; and 1.5% ≥80 
years (Figure-2B).

In absolute numbers, both 0-19 and 20-
39 years-old strata presented a significant de-
crease with a negative EAPC (p<0.001), while 
40-79 years-old individuals had a significant 
increase (p<0.001) (Table-2A). In discordance, 
all age strata showed a decrease in the pre-
valence of stone-related hospitalization rates 
between 1998 and 2012. However, temporal 
trend analysis revealed a stable situation for 
the 40-59 (-3.06%; p=0.06) and 60-79 years-
-old groups (-9.26%; p=0.087). The ≥80 years-
-old strata showed the most significant decre-
ase (-43.44%; p=0.022), followed by the 20-39 
years-old (-23.17%; p<0.001) and 0-19 years-
-old cohorts (-16.73%; p=0.012) (Table-2B).

Ethnicity Evaluation
There were no records of hospitalization 

by race until 2009 and no time-trend analysis 
could be performed. The distribution by race in 
2012 was 43.4% white; 2.2% black; 22.1% brown; 
0.5% yellow; 0.03% indigenous and 31.8% with 
no information (Figure-2C).

In 2012, the distribution by race showed 
two patterns: in the North, Northeast and Midwest 
regions, brown citizens were the most common 
among those hospitalized due to stone disease 
(55.8%, 35.2%, 32.1%, respectively). In the Sou-
theast and South regions, there was a predominan-
ce of Caucasians (54.1% and 76.9%, respectively). 
There were high percentages of missing records 
(no information) in all regions. Overall, the lo-
west relative hospitalization rates were found for 
yellow and indigenous individuals (Figure-2C).

Obesity, Income and Hospitalization Correlation
The number of overweight and obese in-

dividuals increased significantly (+20.6%) (Table-
-3A) and was accompanied by a +43.61% augment 
in the per capita income (Table-3B). The correla-
tion of hospitalization rate with income (R=-0.36; 
p=0.22) and obesity rate (R=-0.42; p=0.11) was 
not significant. Conversely, a positive significant 
correlation was found between income and obe-
sity (R=0.64; p=0.017) (Figure-1). Table-3 shows 
overweight prevalence and income per capita for 
Brazil and all five regions.

The North region showed the highest in-
crease in the proportion of overweight people 
(+32.8%; 35.0% in 2003 and 46.5% in 2009) and 
the lowest increase on income per capita (+27.8%; 
US$199.29 in 1998 and US$152.67 in 2010) (Ta-
ble-3). Surprisingly, there was a decrease in the 
incidence of hospitalization by stone disease 
(-17.8%; p=0.005) (Table-1B).

In Northeast region, there was an increase 
in relative number of overweight people (+22.5%; 
35.5% in 2003 and 43.5% in 2009) and also in 
the income per capita (+58.4%; US$89.22 in 1998 
and US$141.31 in 2010) (Table-3). Hospitalization 
remained stable (-2.52%; p=0.628) (Table-1B).

The Southeast region showed stabili-
ty of hospitalization rates (-3.63%; p=0.009) 
(Table-1B), with an increase in the number of 
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Figure 2 - Gender (A) and Age (B) distribution among patients hospitalized due to stone disease in Brazil from 1998 to 2012; 
Ethnicity (C) distribution of hospitalizations for different Brazilian regions in 2012.
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Table 2 – Temporal trends for absolute number (A) and prevalence (B)  (adjusted to the population x 100.000 people) of stone-
related hospitalizations in Brazil between 1998 and 2012 according to age strata.

A (1998) (2012) % Variation EAPC [95% CI] p-value

Brazil

0 to 19 years 6089 4757 - 21.87% -0,26% [-0,32;0,11] <0.001

20 to 39 years 27856 26671 - 4.25% -0,60% [-0,65;-0,55] <0.001

40 to 59 years 16933 25607 + 51.2% 0,65% [0,53;0,76] <0.001

60 to 79 years 6349 9240 + 45.5% 0,21% [0,18;0,24] <0.001

≥ 80 years 938 1031 + 9.91% 0,01% [-0,34;0,35] 0.976

B (1998) (2012) % Variation EAPC [95% CI] p-value

Brazil

0 to 19 years 8.9 7.4 - 16.73% -0.16 [-0.28;-0.04] 0.012

20 to 39 years 53.3 41 - 23.17% -0.12 [-1.75;-0.70] <0.001

40 to 59 years 60.1 58.2 - 3.06% -0.59 [-1.20;0.03] 0.060

60 to 79 years 56.8 51.6 - 9.26% -0.71 [-1.54;0.12] 0.087

≥ 80 years 61.3 34.6 - 43.44% -2.33 [-4.27;-0.39] 0.022

Table 3 – Temporal variation of overweight prevalence (A) and income per capita (B) in Brazil.

A

People overweight % (2003) % (2012) % Variation

Brazil 40.2 % 48.5% + 20.6%

Regions

North 35.0% 46.5% + 32.8%

Northeast 35.5% 43.5% + 22.5%

Southeast 42.2% 49.0% + 16.1%

South 44.6% 52.3% + 17.3%

Midwest 39.9% 47.5% + 19.0%

B

Income per capita US$ (1998) US$ (2010) % Variation

Brazil 164.72 237.00 + 43.6%

Regions

North 119.29 152.67 + 27.8%

Northeast 89.22 141.31 + 58.4%

Southeast 210.73 291.05 + 38.2%

South 184.16 283.82 + 54.2%

Midwest 182.54 288.41 + 58.2%
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overweight individuals (+16.1%; 42.2% in 2003 
and 49.0% in 2009) and in the income per capi-
ta (+38.2%; US$210.73 in 1998 and US$291.05 
in 2010) (Table-3).

In the South region, there was a rela-
tive increase in total number of overweight 
people (+17.3%; 44.6% in 2003 and 52.3% in 
2009) and in the income per capita (+54.2%; 
US$184.16 in 1998 and US$283.82 in 2010; 
Table-3), with stable rates oh hospitalization 
(-3.51%; p=0.057) (Table-1B).

In the Midwest region, there was a rela-
tive increase in the number of overweight ci-
tizens (+19.0%; 39.9% in 2003 and 47.5% in 
2009) and in the income per capita (+58.2%; 
US$182.54 in 1998 and US$288.41 in 2010; 
Table-3). In parallel, hospitalization increased 
(+6.3%; p=0.618) (Table-1B).

DISCUSSION

The importance of prevention is highli-
ghted in an era of stone disease prevalence growth 
worldwide. Factors that may play a role in the in-
creasing risk of kidney stone disease include sunli-
ght and heat, dietary consumption of animal pro-
tein, salt and water, and certain clinical conditions 
like obesity. After mapping the present scenario, 
better policies and actions might be commenced 
to improve prevention. However, a standardized 
analysis of hospitalizations due to stone disease 
has never been made in Brazil. Our study tries to 
somehow depict the national scenario.

A number of studies have shown that the 
lifetime prevalence of kidney stones among adults 
increased significantly in the past years. The Na-
tional Health and Nutrition Examination Survey 
showed a significant 37% increase in the preva-
lence of stone disease in the American population 
between 1976-1980 and 1988-1994 (1). Benjamin 
et al. used the Hospital Episode Statistics (HES) to 
evaluate national trends in the UK between 2000 
and 2010 and found similar trends, the number 
of upper urinary tract stone hospital episodes in-
creased by 63% (4). In the other hand, Ghani et 
al. studied the US Nationwide Inpatient Sample 
in the period of 1999-2009 and found that the 
total number of hospitalizations for upper urinary 

tract calculi was found relatively stable (181 592 
in 1999 vs. 190 040 in 2009, EAPC 0.07%, P=0.83, 
95% CI: -0.53-0.68%) (6). Importantly, their rese-
arch does not account for patients treated in an 
outpatient basis, a common practice in the USA.

In the period studied (1998-2012), the ab-
solute number of inpatient stone-related episodes 
increased 15.7% in Brazil (14). However, the pre-
valence of hospitalizations remained almost sta-
ble. This is in disagreement with the world litera-
ture (1-4). Possible explanations could rely in the 
fact that in an economic growth scenario, more 
people are gaining access to private care treat-
ment and not using the public health system. In 
addiction, a combined analysis of stone disease 
treatment including inpatient and ambulatory ca-
ses could show different results. Unfortunately, we 
do not have in Brazil a comprehensive private and 
outpatient database to address this matter.

The prevalence of stone disease increases 
with age and is relatively uncommon before 20 
years-old. However, the incidence increases rapi-
dly and peaks from ages 40 to 60 years and then 
decreases from ages 65 years and thereafter (2). 
We found that all age strata presented a signifi-
cant decrease in hospitalization prevalence, with 
the exception of 40-59 and 60-79 years-old popu-
lations. In other words, while young individuals 
are less hospitalized, older ones have stable rates 
of hospitalization. This could be a result of the 
direct or indirect influence of obesity, metabolic 
syndrome and diabetes mellitus.

Physiologically, obesity has been linked 
to increased renal excretion of calcium and uric 
acid, as well as increased urine acidity, all of whi-
ch increase the risk of stone formation. Presuming 
obesity as a marker for the metabolic syndrome, 
which is linked epidemiologically and physiologi-
cally to risk of kidney stones, we investigated po-
tential associations between obesity and a history 
of kidney stones. We found a significant increase 
in overweight and obese individuals in the studied 
period (+20.6%). A previous study preformed by 
Taylor et al. determined that body size is indepen-
dently associated with the development of kidney 
stones (15). The authors showed a relative risk of 
kidney stones in obese men to be 1.33 vs that in 
normal weight men, whereas in obese women the 
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risk was up to 2.09 times higher than in normal 
weight women. In their study, body mass, weight 
gain in adulthood, and waist circumference were 
associated with an increased risk of incident sto-
nes. Women were at a higher risk for stone disease 
than men for all of these risk factors. In our inves-
tigation, a significant correlation was only found 
between stone episodes and income per capita. 
No association between obesity and stone disease 
prevalence could be found. Again, the analysis of 
private care could alter these findings.

Historically, men have been more likely 
to develop urinary calculi with an incidence and 
prevalence of up to 2–4 times greater than that 
for women (16, 17). In the present study, women 
and men had similar proportion in regards to hos-
pitalization due to upper urinary tract calculi. In 
accordance to literature data, although we found 
a non-significant increase in the absolute number 
of male (+15.4%) and female (+26.2%) hospitali-
zations, there was a significant reduction in the 
prevalence of male hospitalization rates (-3.8%; 
p=0.041). Scales et al. showed that the ratio of 
males to females treated as inpatients for stone 
disease changed from 1.7:1 in 1997 to 1.3:1 in 
2002 (5). Based on self-reports of stone disease, 
Stamatelou et al. showed a larger increase in wo-
men rates than in men between 1976 and 1994 (1).

Mean average temperature is believed to 
be a major contributor to variation in geogra-
phic risk for stone disease, since higher average 
temperatures and greater sun exposure could 
result in oversaturation of stone-forming salts 
in the urine. In our study, however, the sun-
nier and heater regions (North and Northeast) 
showed the lowest hospitalization rates. Those 
two regions are also the poorer regions of the 
country and this finding could reflect the di-
fficulty in access to health coverage. The most 
developed regions of Brazil (South, Southeast) 
showed the highest hospitalization rates due to 
stone disease. In addition, individuals living in 
developed areas have a different lifestyle of pe-
ople living in underdeveloped areas and they 
tend to feed on processed food and to be more 
sedentary. Thus, the explanation for the geogra-
phic variation in kidney stone risk is probably 
multifactorial in our country.

Potential limitations to our study must be 
stressed. SIH/SUS is a snapshot of a patient’s admis-
sion and the study does not distinguish patients who 
may have had multiple admissions for the same or 
a new calculus episode. Patients discharged from the 
emergency room, those undergoing outpatient tre-
atments or those who are managed in the supple-
mentary system are not captured. Also, the database 
used does not distinguish elective from emergency 
hospitalizations and the accuracy of coding for pro-
cedures is unclear. Between 1998 and 2012, extra 
corporeal shock-wave lithotripsy had a significant 
relative increase (+338%) what may have lead to a 
decrease of number of hospitalization, since SWL 
can be performed in and outpatient basis (14). Ano-
ther drawback was that in 2008 a new form of regis-
ter for hospitalizations was implemented, leading to 
a potential coding bias. Lastly, the nature of the da-
taset does not allow the true capturing of risk factors 
and we can only hypothesize on causality. Impor-
tantly, this is not a phenomenon exclusive of Brazil. 
Our analysis included all inpatient hospitalizations 
for stone disease performed in SUS in the analyzed 
period and provided an accurate picture of local and 
regional stone disease tendencies.

CONCLUSIONS

The prevalence of stone disease requiring 
hospitalization in Brazil remains stable, with a 
balanced proportion between males and females. 
There is trend for decreased hospitalization rates 
of male, <40 and ≥80 years-old individuals. Obe-
sity and income have a more pronounced correla-
tion with each other than with stone disease.
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Ultrasound - guided access during percutaneous 
nephrolithotomy: entering desired calyx with appropriate 
entry site and angle
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ABSTRACT									         ARTICLE INFO______________________________________________________________     ______________________

Objectives: To evaluate the success of ultrasonography directed renal access in enter-
ing the target calyx from proper entry site and in the direction of renal pelvis during 
percutaneous nephrolithotomy (PCNL).
Materials and Methods: PCNL cases who were operated on by one fellow from May-
June 2014 were included in this study. A vertically placed ultrasound probe on the 
patient flank in prone position was used to identify the preselected target calyx. Needle 
was advanced through needle holder and fluoroscopy was used to document the en-
tered calyx, site and angle of entry.
Results: Successful entering to the target calyx was achieved in 43 cases (91%). Suc-
cessful entry with appropriate entry site and angle was observed in 34 cases (72%). 
Reasons for failure were minimal hydronephrosis, upper pole access and high lying 
kidneys.
Conclusions: Although it is feasible to access a preselected calyx by ultrasonography 
guidance during PCNL, but entry to the calyx from the appropriate site and direction is 
another problem and needs more experience. In cases of minimal hydronephrosis, su-
perior pole access or high lying kidneys, ultrasonography is less successful and should 
be used with care.
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INTRODUCTION

Percutaneous nephrolithotomy (PCNL) is 
now the treatment of choice for surgical manage-
ment of large renal stones. Fluoroscopy has tra-
ditionally been the method for obtaining access 
to the pelvicalyceal system. Later ultrasonography 
access to the pelvicalyceal system has been intro-
duced and popularised by some researchers (1-8). 
It has previously been shown that ultrasonogra-

phy guided PCNL is equivalent to or even someti-
mes better than fluoroscopy guided PCNL in terms 
of stone free rate (1, 5, 9), operation duration (5), 
bleeding (5, 9) and complications (5).

A perfect percutaneous access tract to the 
pelvicalyceal system should be made through the 
tip of renal papilla in the targeted calyx and to be 
along the axis of renal calyx (10) so that the guide 
wire is passed into the pelvis and/or ureter. In flu-
oroscopy guided PCNL, entry to the targeted calyx 

doi: 10.1590/S1677-5538.IBJU.2015.0622

Vol. 42 (6): 1160-1167, November - December, 2016
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is evident by 2 directional fluoroscopy images. 
There is a concern with ultrasonography guided 
PCNL for entry into the previously selected calyx 
especially for urologists who are not familiar with 
ultrasonography. We could not find any publica-
tion evaluating the precision of ultrasonography 
in targeting the desired calyx in the desired direc-
tion and through renal papillae.

The aim of this study was to access the 
effectiveness of ultrasonography guided PCNL re-
nal access in entering the targeted calyx and in 
the direction of renal pelvis.

MATERIALS AND METHODS

Patients who were candidate for PCNL in 
Labbafinejad Hospital and were operated by one 
fellow during May-June 2014 were included. 
PCNL cases included patients with large renal sto-
nes (>2cm) or patients with renal stones >1.5cm in 
horseshoe kidneys. No specific exclusion criteria 
were applied and typical cases for PCNL within the 
study period were included. The operating fellow 
had prior experience in fluoroscopy guided PCNL 
(>400 cases) and in ultrasonography guided PCNL 

(>50 cases). PCNL was done according to the stan-
dard protocol described before (3). In brief, cystos-
copy was done in lithotomy position and a 4-6F 
ureteral catheter was inserted. Then the patient 
was turned into prone position. Ultrasonography 
was done by Siui Apogee 3800 (Guangdong, Chi-
na) ultrasonography machine. A convex abdomi-
nal probe was placed on the flank of the patient 
parallel to the long axis of the kidney so that the 
2D view included all possible calices from supe-
rior to inferior poles (Figure-1). The calyx which 
had been selected for access based on preoperative 
imaging (IVP or CT scan) was identified by ultra-
sonography. Then an 18Y gauge Shiba needle was 
advanced through a needle holder attached to the 
side of the ultrasonography probe. Entering the 
target calyx was confirmed by viewing the need-
le path on the ultrasonography monitor. Then the 
needle obturator was removed and saline was in-
fused through the ureteral catheter. The outflow of 
urine from the needle proved the presence of the 
needle in the pelvicalyceal system. The guide wire 
was passed through the needle into the PC system 
until resistance was felt. Then radio-opaque con-
trast was injected through ureteral catheter and 

Figure 1 - Ultrasonography probe was hold on the back of the patient parallel to the long axis of the kidney.
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after opacifying the pelvicalyceal system, needle 
path and guide wire route were documented by 
fluoroscopy (Figure-2). If the entered calyx was 
different or not appropriate for PCNL or the calyx 
was entered from positions other than the papillae, 
the needle and guide wire were withdrawn and 
access was obtained under fluoroscopy guidance. 
The use of fluoroscopy here was as to confirm the 
accuracy of ultrasonography guided access and 
not as an adjuvant to ultrasonography guided ac-
cess. In patients whom the obtained access was 
judged wrong and not feasible for safe PCNL by 
fluoroscopic images, a second access was obtained 
by means of fluoroscopy and the ultrasonography 
taken access was considered as failed.

In this study proper entry site into renal 
calyx was defined as entry from the surface of 
renal papillae and not from the lateral walls of 
the calyx or any other entry sites. Proper entry di-
rection was defined as the direction or angle that 
leads to renal pelvis (Figure-3). Tract was dilated 
by guidance of fluoroscopy/ultrasonography and 
PCNL was performed by pneumatic lithoclast and 
stone fragments were removed by forceps.

Placement of nephrostomy or removal of 
ureteral catheter was done according to the judge-
ment of the attending surgeons.

The ethics of this study was approved by 
the local committee institutional board review. All 
patients were informed about the study and infor-
med consent obtained.

RESULTS

52 patients were enrolled during the study 
period. 5 patients were excluded from the study 
and their data is not presented in the below sec-
tions. Reasons for exclusion from the study were: 
fat body resulting in poor ultrasonic view of the 
kidney (1 patient), ectopic kidney with poor ul-
trasonic view (1 patient), high lying kidneys with 
poor longitudinal ultrasonic view because of rib 
shadows or stones in superior calices making ul-
trasonic view of the stone by ultrasonic probe in 
longitudinal view difficult (3 cases).

Details of the 47 remaining patients and 
their operations have been outlined in Table-1. 
As explained in the methods section, access phase 

Figure 2 - Documentation of guide wire entry site and angle by fluoroscopy after injecting contrast media from ureteral 
catheter. In this case guide wire was passed from proper entry site and coiled in renal pelvis



ibju | Ultrasound - guided access in PCNL

1163

was totally guided by ultrasonography in all pa-
tients. Tract dilation was ultrasonography guided 
in 7 patients and with fluoroscopy guidance in 
40 patients. No case of bowel injury or solid or-
gan injury was observed in the studied patients. 
Successful entry into targeted calyx was obser-
ved in 43 cases (91%). Successful entry, proper 
entry site and appropriate direction (all) were ob-
served in 34 cases (72%). In cases with proper 
entered calyx (n=43), appropriate entry site and 
coiling of guide wire were observed in 38 and 39 
cases (88% and 91% respectively).

Table-2 compares the factors affecting 
false entered calyx. The percent of falsely en-
tered calices increases steadily from 4% to 50% 
when the accessed calices changes from lower 
calices to upper calices (Table-2). False entered 
calices were observed in 17% of patients with 
nil-minimal hydronephrosis compared to 0% in 

patients with moderate or severe hydronephro-
sis. If hydronephrosis is recategorized into nil-
-minimal versus moderate-severe (2 categories) 
then the observed differences are statistically 
significant (fisher p-value=0.049). Age, side of 
operation, gender, history of open stone surgery 
or PCNL and stone location were not associated 
with false entered calices.

Table-3 compares factors influencing pro-
per entry site and coiling of calyx in patients in 
whom the entered calyx was right (N=43). False 
entry site was observed in the only patient with 
upper pole access to the upper pole stone. (We ex-
cluded 3 patients with upper-middle pole stones 
in whom rib shadows precluded good longitudinal 
view of the kidney by ultrasonography probe). 
The percent of false entry site constantly decre-
ased from 16% in nil-minimal hydronephrosis to 
0% in severe hydronephrosis, however this di-
fference was not statistically significant. False 
entry site was more often observed on the right 
side PCNLs (p=0.04). Failure of the guide wire to 
coil in calyx/pelvis was not associated with any 
studied variables. Failure to coil was observed in 
3 patients (16%) with nil-minimal hydronephro-
sis, no case with moderate hydronephrosis and 

Table 1 - Patients’ demographic data and operations’ 
characteristics.

Variable*

Age, years 46.9±12.6

Gender, Male/Female 34/13

Positive Hx of PCNL 17 (36)

Positive Hx of OSS 6 (13)

Side, Left/Right 30/17

Access, L/Mid/U 25/20/2

Hydronephrosis, N/Mod/S 23/17/7

Stone location, U/Mid/L/P/Mul/Stag 2/2/12/13/10/8

Operation duration, minutes 55.3±21.7

Transfusion 1 (2)

Stone free rate 41 (87)

Hx = History; PCNL = Percutaneous nephrolithotomy; OSS = Open stone surgery; 
L = Lower pole; Mid = Middle pole; U = Upper pole; N = Nil-minimal; Mod = 
Moderate; S = Severe; P = Pelvis; Mul = Multiple stone locations; Stag = Staghorn
* Data is presented as mean±SD, N(%) or N/N

Figure 3 - Definition of proper entry site and angle in this 
study. Proper entry site was defined as the surface of renal 
papillae (from point A to point B). Proper entry angle was 
defined as an angle that leads to renal pelvis (parallel to the 
axis of entered renal calyx).
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Table 2 - The association of false entered calyx with studied variables.

Factors† Wrong entered calyx P-Value

Yes No

Age, years 54.7±10.3 46.0±12.2 0.17

Access

Lower pole 1(4) 24(96) 0.10*

Middle pole 2(10) 18(90)

Upper pole 1(50) 1(50)

Side
Right 2(12) 15(88) 0.61

Left 2(7) 28(93)

Hydronephrosis

Nil-Minimal 4(17) 19(83) 0.06*

Moderate 0(0) 17(100)

Severe 0(0) 7(100)

Gender
Male 2(6) 32(94) 0.30

Female 2(15) 11(85)

Hx of OSS
Yes 1(17) 5(83) 0.43

No 3(7) 38(93)

Hx of PCNL
Yes 1(6) 16(94) 1.0

No 3(10) 27(90)

Stone location

Upper pole 1(50) 1(50) 0.14

Middle pole 0(0) 2(100)

Lower pole 0(0) 12(100)

Pelvis 1(8) 12(92)

Multiple sites 2(20) 8(80)

Staghorn 0(0) 8(100)

OSS = Open stone surgery; PCNL = Percutaneous nephrolithotomy
* Chi square p-value for linear by linear association
† Data are presented as mean±SD or N (%)

1 case with severe hydronephrosis (Table-3). The 
patient with severe hydronephrosis in whom the 
guide wire failed to coil was a 53 years old male 
with staghorn left kidney stone that occupied the 
whole pelvis and most renal calices leaving little 
free space for guide wire to coil or move freely 
in the calyx.

DISCUSSION

A perfect access for PCNL should pass 
from the papillae into the collecting system and 
direction of the needle path should be coincident 
with the long axis of the target calyx (11). The-

re have been reports about the safety and suc-
cess of ultrasonography directed renal access or 
solo-sono PCNL (1-6, 12). Nevertheless, we could 
neither find any article describing the success of 
ultrasonography in targeting the access to the 
pre-selected calyx nor we could find publications 
describing the situations regarding renal anatomy 
or stone morphology that make ultrasonography 
directed renal PCNL difficult or bothersome.

In this study, we observed a high success 
rate for entering targeted calyx by ultrasonogra-
phy guided renal access. Reasons for failure were: 
1) minimal/no hydronephrosis in the target calyx. 
The absence of hydronephrosis makes identifica-
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tion of the stone and its surrounding calyx di-
fficult on ultrasonography especially by less ex-
perienced urology surgeons. We usually inject 
normal saline through ureteral catheter in patients 
with nil-minimal hydronephrosis to augment the 
magnitude of hydronephrosis during the access 
phase of the operation. Another alternative can be 
injection of diuretic agents before the access pha-
se so that the access time is roughly in the peak 

action duration of the diuretic agent 2). Failure to 
enter the preselected calyx was less often obser-
ved in lower calices in comparison with middle to 
upper calices. Therefore, in difficult or borderline 
cases, selection of lower calyx for entry especially 
in equivocal cases may be associated with a hi-
gher success rate. As illustrated in the methods 
section, appropriate entry site in this study was 
defined as the convex area of the tip of the calyx 

Table 3 - The associations of false entry site or failure of guide wire to coil with studied variables.

Factors† False entry site P-value Failure to coil P-value

Yes No Yes No

Age, years 45.4±13.6 46.1±12.2 0.90 55.5±2.4 45.0±12.4 0.10

Access

Upper pole 1(100) 0(0) 0.12 0(0) 1(100) 0.12

Middle pole 2(11) 16(89) 2(11) 16(89)

Lower pole 2(8) 22(92) 2(8) 22(92)

Side
Right 4(27) 11(73) 0.04 3(20) 12(80)

Left 1(4) 27(96) 1(4) 27(96) 0.11

Hydronephrosis

Nil-Minimal 3(16) 16(84) 0.83 3(16) 16(84) 0.26

Moderate 2(12) 15(88) 0(0) 17(100)

Severe 0(0) 7(100) 1(14) 6(86)

Gender
Male 4(12) 28(88) 1.0 3(9) 29(91) 1.0

Female 1(9) 10(91) 1(9) 10(91)

Hx of OSS
Yes 2(40) 3(60) 0.09 0(0) 5(100) 1.0

No 3(8) 35(92) 4(11) 34(89)

Hx of PCNL
Yes 3(19) 13(81) 0.34 2(12) 14(88) 0.62

No 2(7) 25(93) 2(7) 25(93)

Stone location

Upper pole 1(100) 0(0) 0.29 0(0) 1(100) 0.55

Middle pole 0(0) 2(100) 0(0) 2(100)

Lower pole 1(8) 11(92) 1(8) 11(92)

Pelvis 2(17) 10(83) 0(0) 12(100)

Multiple* 1(12) 7(88) 1(12) 7(88)

Staghorn 0(0) 8(100) 2(25) 6(75)

OSS =  Open stone surgery; PCNL = Percutaneous nephrolithotomy
* Multiple stone locations
† Data are presented as mean±SD or N(%)
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and not its lateral walls (Figure-3). Reasons for 
false entry site were: 1) Stones in superior ca-
lices. To avoid shadows of ribs, we placed the 
ultrasonography probe beneath the rib cage. As 
a result, the angle of the needle, its path length 
and the visibility of the stone were more difficult 
when the stone was in the superior calices. Also, 
the path of the needle is from near the inferior 
pole of the kidney toward its superior pole. Then 
it seems imperative that the entry to the superior 
calyx will be from its lateral walls not from 
the convex surface of its papillae (Figure-3). To 
overcome such a problem, it is possible to pla-
ce the ultrasonography probe transversely on 
the patient flank instead of placing it vertically 
and perform the access beneath the ribs or even 
from the window between the ribs. This was not 
included in the study protocol and it is possible 
that the identification of the target calyx in re-
lation to other calices would be more difficult 
on a transverse plan. Our personal experience is 
that it is possible to perform intercostal access 
by ultrasonography guidance when ultrasono-
graphy probe is placed transversely between 
ribs. In this method, the target calyx can be 
selected by cephalic-caudal movement of ultra-
sonography probe. However, more experience is 
required due to rib shadows and narrow entry 
space on skin 2). High lying kidneys. The same 
points and problems described for superior pole 
stones are also pertinent to high lying kidneys. 
After experiencing false entry site in the pa-
tient with superior pole stone, we excluded 
high lying kidneys when the ultrasonography 
view of the whole kidney was not possible be-
cause of rib shadows.

In univariate analysis, right side PCNLs 
were associated with more frequent false entry 
sites (Table-3). After performing a multivariable 
logistic regression analysis, the association of 
laterality was no longer statistically significant 
when hydronephrosis and accessed calyx were 
included in the equation.

In order to use ultrasonography for taking 
access in PCNL, there should be a clear view of 
the kidney calices on ultrasonography monitor. 
In situations in which this image is not clear, the 
success of ultrasonography in properly targeting 

the access calyx, its entry site or entry angle can 
be impaired. In our limited experience, this sce-
nario happened in the following situations 1). A 
very fat patient with normal lying kidney with 
a 2cm stone in the lower calyx, 2) One muscular 
patient with body mass index of 27 with low 
lying mal-rotated kidney with a pelvis stone, 3) 
Three patients with stones in middle or upper 
kidney calices so that when the ultrasonogra-
phy probe was placed longitudinally beneath the 
ribs, the view of the whole kidney or the seg-
ment containing the stone was not clear. In a 
few cases we tried to overcome this problem by 
angling the ultrasonography probe end caudally 
and pressing it on the patient back below the 
ribs but in these cases, this simple manoeuver 
could not solve the problem. Nevertheless, in 
such cases it is possible to obtain access to lower 
calyx without the need to observe the calices 
containing stones on ultrasonography monitor 
and then perform PCNL. In the protocol of the 
current study, we requested to have the image of 
kidney calices and containing stones which was 
not possible in the above cases but just for the 
sake of performing PCNL, it is enough to obtain 
ultrasonography guided access through a lower 
calyx and then perform PCNL by rigid or flexi-
ble nephroscope. Having mentioned these solu-
tions, we think it is still safer to have fluorosco-
py equipment at hand in such cases in case of 
failed ultrasonography guided access.

We do acknowledge the operator depen-
dency of ultrasonography a limitation of the re-
sults of this study. The experience of the operator 
can influence the obtained results. Nevertheless, 
there has been a publication by Japtag et al. in 
which the guidance of access by fluoroscopy 
versus ultrasonography yielded similar outcomes 
in hands of a trainee urologist with little prior 
experience in PCNL (13). It is necessary here to 
emphasize that fluoroscopy was not used in this 
study as an adjuvant to ultrasonography for ac-
cessing the kidney but ONLY to verify the access 
taken by the surgeon. In cases that the access 
was judged wrong by fluoroscopic images, a se-
cond access was taken by means of fluoroscopy 
and the ultrasonography access was considered 
as failed and analysed accordingly.
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CONCLUSIONS

Although it is feasible to access a prese-
lected calyx by ultrasonography guidance during 
PCNL, but entry to the calyx from the appropriate 
site and direction is another problem and needs 
more experience. In patients with minimal hydro-
nephrosis, upper pole access or high lying kidneys 
this success rate is lower or the entry site into the 
calyx is less perfect. In such cases, it is advisable 
to have fluoroscopy equipment at hand.
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Is there a difference between presence of single stone 
and multiple stones in flexible ureterorenoscopy and laser 
lithotripsy for renal stone burden <300mm2 ?
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ABSTRACT									         ARTICLE INFO______________________________________________________________     ______________________

In this study, we aim to evaluate and compare the effectiveness of flexible ureterore-
noscopy (f-URS) for solitary and multiple renal stones with <300 mm2 stone burden. 
Patients’ charts who treated with f-URS for kidney stone between January 2010 and 
June 2015 were reviewed, retrospectively. Patients with solitary kidney stones (n:111) 
were enrolled in group 1. We selected 111 patients with multiple kidney stones to serve 
as the control group and the patients were matched at a 1:1 ratio with respect to the 
patient’s age, gender, body mass index and stone burden. Additionally, patients with 
multiple stones were divided into two groups according to the presence or abscence 
of lower pole stones. Stone free status was accepted as complete stone clearence and 
presence of residual fragments < 2 mm. According to the study design; age, stone bur-
den, body mass index were comparable between groups. The mean operation time was 
longer in group 2 (p= 0.229). However, the mean fluoroscopy screening time in group 
1 and in group 2 was 2.1±1.7 and 2.6±1.5 min, respectively and significantly longer in 
patients with multiple renal stones (P=0.043). The stone-free status was significantly 
higher in patients with solitary renal stones after a single session procedure (p=0.02). 
After third month follow up, overall success rate was 92.7% in Group 1 and 86.4% in 
Group 2. Our study revealed that F-URS achieved better stone free status in solitary 
renal stones <300 mm2. However, outcomes of F-URS were acceptable in patients with 
multiple stones.
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INTRODUCTION

Recently, Shock Wave Lithotripsy (SWL) 
is recommended as one of the first line treatment 
modalities for renal stones under 300mm2 stone 
burden, according to European Urology Associa-
tion Guidelines (1). Although, SWL has high suc-
cess rates and higher patient compliance, effec-
tiveness of SWL tends to decrease in lower pole 
stone(s), hard stone(s) such as calcium oxalate 
monohydrate stones and multiple stones (2). On 

the other hand, percutaneous nephrolithotomy 
(PNL) has favourable results for renal stone(s) 
regardless of stone type, but procedure has po-
tential serious complications including bleeding 
necessitating transfusion, septicaemia and colo-
nic injury (3). Additionally, multiple stones may 
require multiple accesses which may increase the 
number of complications.

With advancements in endoscopic tech-
nology and increasing surgical experience, fle-
xible ureterorenoscopy (f-URS) has become an 

doi: 10.1590/S1677-5538.IBJU.2015.0646
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important treatment modality for renal stones(s). 
Modern flexible ureterorenoscopes may access 
all pelvicaliecal system including lower pole, and 
Holmium Laser provides effective stone fragmen-
tation regardless of stone type. Additionally, use 
of ureteral access sheath facilitate the passage of 
stone fragments, which improves patients quality 
of life after the procedure (4). Many authors had 
achieved up to 90% stone free rates with accep-
table complications in f-URS procedure in mode-
rate sized stones (5, 6).

Although there are many studies showing 
the effectiveness of f-URS for solitary renal sto-
nes, studies evaluating the effectiveness of f-URS 
in multiple renal stones is limited. In this study, we 
aimed to evaluate and compare the efficacy and sa-
fety of f-URS for solitary and multiple renal stones 
with <300mm2 stone burden. To our knowledge, 
this is the first study comparing the effectiveness 
of f-URS for solitary and multiple renal stones.

MATERIALS AND METHODS

In a single tertiary academic center, 413 
patient’s charts who were treated with f-URS for 
kidney stone between January 2010 and June 2015 
were reviewed, retrospectively. However, patients 
datas were recorded prospectively. Patients who 
had kidney stone burden <300mm2 were enrol-
led into the study. Stone burden was calculated 
according to European Association of Urology 
guideline’s formula (1). Patients with a solita-
ry kidney stone and multiple kidney stones were 
divided as group 1 and group 2, respectively. At 
the end of our evaluation, 111 patients enrolled 
in group 1. We selected 111 patients with multiple 
kidney stones to serve as the control group and the 
patients were matched at a 1:1 ratio with respect 
to the patient’s age, gender, presence of solitary 
kidney and stone burden. Patients under 18 years 
of age and patients with renal abnormalities were 
excluded from the study. Additionally, to evaluate 
the effect of lower pole stone on f-URS outcomes, 
patients with multiple stones were divided into two 
groups according to the presence or absence of lo-
wer pole stones.

In all patients, detailed medical history 
was obtained and physical examination was per-

formed. Preoperatively, renal stone and kidney cha-
racteristics were assessed by intravenous urography 
(IVU) and/or computed tomography (CT). Patients 
demographic parameters including sex, age, body 
mass index (BMI), degree of hydronephrosis, sto-
ne size, stone number and location were recorded. 
Hemoglobin measurements, serum creatinine level, 
platelet counts and coagulation screen tests were 
assessed preoperatively. All patients had sterile uri-
ne culture prior to procedure. Finally, all patients 
signed an informed consent form before surgery.

f-URS technique
In all cases, a standardized f-URS procedu-

re was performed by well-trained surgeons. After 
induction of general anesthesia, semirigid urete-
roscopy was performed for visual assessment of 
ureter and facilitate the placing of ureteral access 
sheath. 8.7F digital flexible ureteroscope (DUR-D 
Gyrus ACMI, Southborough, MA, USA) or a 7.5F 
fiber-optic (Storz FLEX-X 2, Tuttlingen, Germany) 
with a 200 or 273μm laser fiber were used for tre-
atment. Stone fragmentation was performed with 
holmium laser with an energy of 0.8 – 1.5J and a 
rate of 5 – 10Hz. Stone fragments <2mm were left 
for spontaneous passage and basket retrieval was 
performed for >2mm stone fragments. At the end of 
each procedure, semi-rigid ureteroscopy was perfor-
med to check the integrity of the ureter and a 4.8F 
double-J catheter was routinely placed in each pa-
tient. Operation time was accepted as the time pas-
sed from insertion of the flexible ureterorenoscope 
to the completion of double-J catheter placement. 
Our patients were discharged from the hospital on 
first postoperative day. In the 3rd week of operation, 
double-J catheter was removed. Additional proce-
dures were recommended to our patients if residual 
stone fragments bigger than 4mm were identified.

Initial postoperative stone-free status was 
evaluated at hospital discharge with a kidney – ure-
ter – bladder radiogram. In follow-up, stone-free 
rates were determined in an outpatient clinic setting 
at 3 months postoperatively with low-dose spiral 
CT. Stone free status was accepted as complete sto-
ne clearence and presence of residual fragments less 
than 2mm.

During statistical analyses values were 
evaluated as numbers, means, percentages and 
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intervals. Numbers and percentages were compared 
using Chi-square test. Before the comparison of 
means of values, the values were evaluated for 
homogenity. Homogenously distributed values were 
compared using Student T test and heterogenously 
distributed values were compared using Mann 
Whitney U test.

RESULTS

According to the study design, gender, age, 
BMI and stone burden were similar between two 
groups (p=1, p=0.924, p=0.592, p=0.936, respecti-
vely). Additionally, degree of hydronephrosis, sto-
ne opacity and presence of solitary kidney were 

comparable between groups (p=0.363, p0.065=, 
p=0.531, respectively). The mean stone number 
was 2.38 in Group 2. Preoperative parameters are 
summarized in Table-1.

The percentage of different scope type 
usage (fiberoptic or digital) were similar between 
groups (p=0.299). Although the mean operation 
time was longer in group 2, there was no statis-
tically significant difference (p=0.229). However, 
the mean fluoroscopy screening time in group 1 
and in group 2 was 2.1±1.7 and 2.6±1.5 min, res-
pectively and significantly longer in patients with 
multiple renal stones (P=0.043). Stone relocation 
from lower pole to the pelvis or to another ap-
propriate calyx was performed in 68.8% of our 

Table 1 - Pre-Operative Characteristics.

Single stone Multiple stones P value

Number 111 111

Mean age (years) 46.1±14.1 45.9±13.9 0.924

Mean body mass index (kg/m2) 26.6±4.5 26.3±5.2 0.592

Mean stone area(mm2) 155.3±45.2 155.9±60.2 0.936

Gender 1

Male 55.9% 55.9%

Female 44.1% 44.1%

Operation side 0.351

Left 51.5% 53.2%

Right 49.5% 46.8%

The mean stone number <0.001

1 2,38

Hydronephrosis 0.363

0 37 28

1 43 41

2 22 35

3 7 6

4 1 1

Solitary Kidney 6.4% 4.5% 0.531

Stone opacity 0.065

Opaque 100 106

Non opaque 11 5

Previous SWL history 45% 53.2% 0.314

SWL = Shock Wave Lithotripsy
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patients. The mean hospitalization time of our 
patients were 20.6±14.5 and 22.5±16.8 in group 
1 and group 2, respectively.

The complications were graded accor-
ding to the Clavien-Dindo classification (7). Al-
though complication rates were slightly higher 
in group 2, the difference was not statistically 
significant. Post operative severe pain was the 
most common unfortunate event that was seen 
in 14 (12.6%) and 16 (14.4%) patients in group 
1 and group 2, respectively. Post-operative fever 
requiring the change of antibiotic therapy was 
seen in 5 patients of group 2. Severe bleeding 
that resolved spontaneously in follow-up occu-
red in one patient in group 1 and in two patients 
of group 2. None of our patients required blood 
transfusion. Double-J catheter migration occur-
red in five patients (2 patients in group 1 and 3 
patients in group 2). The double-J catheter was 
inserted under local anesthesia in two patients 

and under general anesthesia in three patients, 
respectively (Figure-1).

The stone-free status was significantly 
higher in patients with solitary renal stones 
when compared to patients with multiple renal 
stones (89.2% vs. 83.8%) after a single procedu-
re (p=0.02). A second f-URS was required for 3 
patients in group 2. These patients were comple-
tely stone free. After three months of follow-up, 
overall success rate was 92.7% in group 1 and 
86.4% in group 2 (Table-2). Additionally, stone 
compositions are listed in Table-2.

In group 2, 92 patients with lower pole 
stone and 19 patients without lower pole stone 
were categorized in group 2a and in group 2b, 
respectively. Demographic characteristics were 
well-matched between groups (Table-3). Also, 
mean operation time and mean fluoroscopy scre-
ening time was similar (p=0.431 and p=0.436, 
respectively). Complication rates were not signifi-

Figure 1 - Comparison of post operative stone free status and complications between patients with single stone and 
multiple stones.
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cantly different between groups (p=0.616). Stone 
free status was 87.0% in group 2a and 84.2% in 
group 2b after a single procedure (p=0.856) Figu-
re-2). Second look f-URS was performed in two 
patients and one patient in group 2a and in group 
2b, respectively (Table-4).

DISCUSSION

The treatment recommendation for kidney 
stone(s) in urolithiasis guidelines substantially de-

pends on stone burden and location of the stone. 
However, many studies had demonstrated stone 
number’s effect on the success and complications 
of the treatment modality, especially in SWL. We 
believe that number of stones can effect the de-
cision of treatment modality and this variable 
should be added in urolithiasis guideline’s recom-
mendations. Thus, we investigate the efficiency of 
f-URS in multiple stones, where SWL is recom-
mended as the first line treatment option, accor-
ding to stone size.

Table 2 - Operative and post-operative characteristics.

  Single stone Multiple stones P value

Number 111 111

Type of f-URS 0.299

Flex-X2 (Fiberoptic) 94 87

Dur-D (Digital) 17 24

Mean operation time(minutes) 44.6±16.8 47.8±22.2 0.229

Mean fluoroscopy time(minutes) 2.1±1.7 2.6±1.5 0.043

Mean hospitalisation time(hours) 20.6±14.5 22.5±16.8 0.387

Post operative complications 0.282

Severe pain (grade 1) 14 (12.6%) 16 (14.4%)

Need for antibiotic change due to fever  (grade 2) 0% 5(4.5%)

Gross bleeding (grade 1) 1(0.9%) 2(1.8%)

JJ Catheter migration (grade 3a) 1(0.9%) 1 (0.9%)

JJ Catheter migration (grade 3b) 1 (0.9%) 2 (1.8%)

Postoperative success after single session 0.020

Stone free status 99 (89.2%) 93(83.8%)

Residual stone 12(10.8%) 18(16.2%)

Need for additional procedures 0% 3(2.70%) 0.385

Postoperative success after 3 months 103 (92.7%) 97 (86.4%) 0.016

Stone analysis 0.865

Calcium oxalate monohydrate 28 37

Calcium oxalate dihydrate 11 15

Uric acid 4 2

Cystine 4 7

Struvite 1 2

Mixt 8 13

JJ catheter = Double-J catheter
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The efficacy and safety of SWL on single 
kidney stone under 300mm2 is well described, ho-
wever, success rate of the procedure declines as 
the number of stones increase. Cash et al. reported 
≤50% stone free rate after SWL, in the treatment 
of multiple intrarenal stones (8). McAdams et al. 
performed SWL in 149 patients and 32 of them 
had multiple renal stones. The mean number of 
stones was 1.87 in successfully treated patients 
and 2.81 in those with treatment failure, in their 
study (p=0.065) (9). In addition, stone free rates 
decrease below 70% for single renal stone loca-
ted in the lower pole (10). Thus, we believe SWL 

is not a suitable option for multiple renal stones, 
especially if one or more stone(s) are located in 
the lower pole.

Percutaneous nephrolithotomy is ano-
ther treatment alternative for renal stone(s) under 
300mm2, with excellent stone free rates up to 95% 
in one procedure. However, PNL is associated with 
increased complication rates when compared to 
SWL or f-URS (11). Renal parenchymal injury is ine-
luctable in PNL procedure and adjacent organ inju-
ries mostly occur while performing access. In cases 
where multiple kidney stones are located in more 
than one location, one access may not be enough. 

Table 3 - Pre-Operative characteristics of patients with multiple renal stones according to absence/presence of lower pole stone.

Lower calyceal 
stone present

No lower calyceal stone P value

Number 92 19

Mean age (years) 45.8±13.9 46.6±14 0.803

Mean body mass index (kg/m2) 26.7±5.5 24.3±2.4 0.075

Mean stone area(mm2) 156.4±60 153.3±63.1 0.839

Gender 0.086

Male 26.3% 73.7%

Female 47.8% 52.2%

Operation side 0.211

Left 54.3% 31.6%

Right 45.7% 68.4%

Stone localisation <0.001

Multiple stones with lower pole stone 92 0

Multiple stones without lower pole stone 0 19

Hydronephrosis 0.218

0 23 5

1 36 5

2 28 7

3 5 1

4 0 1

Solitary Kidney 5.4% 0% 0.298

Stone opacity 0.352

Opaque 87 19

Non opaque 5 0

Previous SWL history 54.3% 47.4%

SWL = Shock Wave Lithotripsy
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Previous studies had demostrated that multiple ac-
cess was associated with a greater amount of blood 
loss, discomfort and renal function deterioration.

We achieved 92.7% and 86.4% stone free 
status in patients with solitary renal stone and mul-
tiple renal stones, respectively. Both Breda et al. and 
Huang et al. reported 100% success with f-URS in 
multiple renal stones under 20mm (12, 13). However, 
their study samples involved less number of patients 
when compared with our study and included 51 and 
25 patients, respectively. Additionally, we performed 
only 3 (2.3%) second f-URS procedure in patients 
with multiple renal stones. In Huang’s study, 9 pa-
tients (36%) required second f-URS procedure and 
2 patients (8%) required third f-URS procedure. Si-
milarly, Breda et al. performed 1.4 f-URS procedure 
while getting a 100% success rate. Additionally, fo-
cusing the stone during stone fragmentation is more 
difficult in hydronephrotic cases, due to increased 
mobility of the stone. We have encountered more 

hydronephrotic cases in group 2 and this might be 
another reason for lower stone free rates and longer 
operation time in this group.

Treatment of lower pole stones is challen-
ging for urologists because of anatomic variabilities 
and technical conditions. Nonetheless, we did not 
shown any significant difference on success in pa-
tients with multiple stones, whether patients have 
lower pole stone(s) or not (p=0.856). Similar to our 
results, Jacquemet et al. compared 139 and 232 f-
-URS procedures for stones located in a single renal 
location other than the lower pole and at least one 
stone located in the lower pole, respectively. They 
did not found any impact of lower pole localization 
on f-URS success (14). Although preoperative cha-
racteristics were well matched between our patients 
with multiple stones, we compared only 92 patients 
and 19 patients, with and without lower pole stones, 
retrospectively. We believe studies with high patient 
volume will clarify this issue.

Figure 2 - Comparison of post operative stone free status and complications between patients with and without lower calyceal 
stone, in multiple stone group.
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The mean operation time was longer in pa-
tients with multiple renal stones (47.8 min vs. 44.6 
min) but the difference was not statistically signi-
ficant (p=0.229). We believe that determining the 
location of the stones in different localizations and 
focusing with the laser is a time consuming pro-
cess. Our operation time was found shorter com-
pared to similar studies which evaluate operation 
time in multiple renal stones. The mean operation 
time was 65.1 min in Breda’s study but they cal-
culated the operation time from the time of cys-
toscope insertion to the stent placement, different 

from our study. Additionally, their study included 
patients with 20mm stone size (12). Huang et al. 
calculated the operation time similar to our study 
but they informed the mean operation time per 
patient (81.2 min) including second and third 
procedures, if necessary (13).

We found that the mean fluoroscopy 
screening time was significantly longer in pa-
tients with multiple renal stones (p=0.043). Pre-
vious reports discussed above did not mention 
about fluoroscopy screening time. However, we 
are aware that our fluoroscopy screening time 

Table 4 - Operative and post-operative characteristics of patients with multiple renal stones according to absence/presence of 
lower pole stone.

Lower calyceal stone present No lower calyceal stone P value

Number 92 19

Type of f-URS 0.810

Flex-X2 (Fiberoptic) 72 15

Dur-D (Digital) 20 4

Mean operation time(minutes) 47.1±22.1 51.5±23.2 0.431

Mean fluoroscopy time(minutes) 2.6±1.4 2.3±1.8 0.436

Mean hospitalisation time(hours) 21.1±13 29.3±28.5 0.052

Post operative complications 0.616

Severe pain (grade 1) 14(15.2) 2(10.6%)

Need for antibiotic change due to fever (grade 2) 4(4.4%) 1(5.3%)

Gross bleeding (grade 1) 1(1.1%) 1(5.3%)

JJ Catheter migration (grade 3a) 1 (1.1%) 0

JJ Catheter migration (grade 3b) 1 (1.1%) 1 (5.3%)

Peroperative success 0.856

Stone free status 80(87.0) 16(84.2%)

Residual stone 12(13.0) 3(15.8%)

Need for additional procedures 2(2.2%) 1(5.3%) 0.153

Stone analysis 0.977

Calcium oxalate monohydrate 31 6

Calcium oxalate dihydrate 13 2

Uric acid 2 0

Cystine 6 1

Struvite 2 0

Mixt 11 2

JJ Catheter = Double-J catheter



ibju | Flexible Ureterorenoscopy in multiple renal Stones

1176

was longer when compared to other f-URS stu-
dies in the literature. We believe that our ten-
dency to frequently determine the location of 
the stone with retrograde pyelography and aid 
fluoroscopy screning to find the stone(s) resul-
ted in longer fluoroscopy screening time.

Complication rates were 15.3% and 
23.4% in patients with solitary renal stone and 
multiple renal stones, respectively but difference 
was not statistically significant. We did not face 
any Clavien 4 and Clavien 5 complications. 
Severe pain was the most common post operative 
complication in both groups. Urinary tract 
infection was seen only in the multiple renal 
stones group. We deemed that more manipulation 
in multiple renal stones was related with severe 
pain and infectious complications. Double-J 
stent migration was identified in five patients 
with a kidney – ureter – bladder radiogram 
postoperatively. The double-J stent was re-
inserted under local anesthesia in two patients 
(Clavien 3a) and under general anesthesia in 
three patients (Clavien 3b), respectively.

Although with sufficient number of pa-
tients, our study has some limitations. First of 
all, we are aware of the retrospective nature of 
our study. Secondly, we did not evaluate the 
need of analgesic requirements postoperatively 
and cost of our procedures. Also, comparison of 
the presence of lower pole stones were made be-
tween unevenly numbered groups. Additionally, 
our stone analysis datas are incomplete, which 
is another limitation of our study. Our Ministry 
of Health does not provide a free ‘Stone analy-
sis’ for every patient, thereby, only 132 of our 
patients had stone analysis results. Finally, se-
condary procedures for residual stone fragments 
was not commonly applied to our patients, be-
cause most of our patients were symptom-free 
and did not want to undergo a secondary pro-
cedure.

CONCLUSIONS

Our study has showed that f-URS achie-
ved better stone free status in solitary renal sto-
ne than multiple renal stones under 300mm2. 
However, stone free status and complication 

rates of f-URS were acceptable in patients with 
multiple stones. To our knowledge, this is the 
first study which compares the effect of mul-
tiple stones or single stone on the outcomes of 
f-URS. However, our findings must be supported 
by further prospective, randomized studies with 
large patient volume.

ABBREVIATIONS

SWL = Shock Wave Lithotripsy
PNL = Percutaneous Nephrolithotomy
F-URS = Flexible ureterorenoscopy
IVU = Intravenous urography
CT = Computed tomography
BMI = Body mass index
Min = Minutes
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Outcome analysis of holmium laser and pneumatic lithotripsy 
in the endoscopic management of lower ureteric calculus 
in pediatric patients: a prospective study
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ABSTRACT									         ARTICLE INFO______________________________________________________________     ______________________
Objective: To analyse outcomes of holmium laser and pneumatic lithotripsy in treat-
ment of lower ureteric calculus in pediatric patients.
Materials and methods: Prospective study conducted between August 2013 and July 
2015. Inclusion criteria were lower ureteric calculus with stone size ≤1.5cms. Exclusion 
criteria were other than lower ureteric calculus, stone size ≥1.5cms, congenital renal 
anomalies, previous ureteral stone surgery. Patients were divided into two groups. 
Group A underwent pneumatic and group B underwent laser lithotripsy procedure. 
Patient’s baseline demographic and peri-operative data were recorded and analysed. 
Post operatively X-ray/ultrasound KUB (Kidney, ureter and bladder) was performed to 
assess stone free status.
Results: A total of 76 patients who met the inclusion criteria to ureteroscopic in-
tracorporeal lithotripsy were included. Group A and B included 38 patients in each. 
Mean age was 12.5±2.49 in Group A and 11.97±2.74 years in Group B respectively 
(p=0.38). Overall success rate was 94.73% in Group A and 100% in Group B, respec-
tively (p=0.87).
Conclusion: Holmium Laser lithotripsy is as efficacious as pneumatic lithotripsy and can 
be used safely for the endoscopic management of lower ureteric calculus in pediatric 
patients. However, holmium laser requires more expertise and it is a costly alternative.
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INTRODUCTION

The incidence of stone disease in the pedia-
tric age group is on the rise particularly in deve-
loping nations like India. Management of ureteral 
stone in pediatric age group is often challenging. 
Open ureterolithotomy was the preferred treat-
ment for ureteral stone before 1980’s (1). With the 
improvement in surgical skills and  technological 
advancement of the endoscopic instruments, the 
management of ureteral stones in children is be-
coming more similar to that in adults, and it has 

changed from more invasive open surgeries to less 
or minimal invasive endoscopic lithotripsy. Pneu-
matic and laser lithotriptors are most preferred 
and frequently used in intracorporeal lithotripsy 
during endoscopic management of ureteral stone 
(2). Holmium Laser lithotripsy now gained popu-
larity and is established as standard modality (3). 
With the introduction of holmium YAG laser in 
the urological armamentarium indications for ure-
teroscopic stone managements have extended and 
now it is possible for the urologist to also manage 
larger stone sizes (4).

doi: 10.1590/S1677-5538.IBJU.2016.0211

Vol. 42 (6): 1178-1182, November - December, 2016



ibju | HOLMIUM VS. PNEUMATIC LITHOTRIPSY IN pediatric patients

1179

Material and methods: This prospective 
study was conducted after obtaining ethical re-
view board committee approval and an informed 
written consent was signed from all the included 
patients/parents/guardians in the department of 
Urology of a tertiary care teaching institute situa-
ted in north India from Aug 2013 to July 2015. A 
total of 76 patients of 6-17 years of age met the 
inclusion criteria of having lower ureteric calculus 
(≤1.5cms) as evident by symptoms and radiolo-
gical investigation (X-ray KUB/Ultrasound KUB/
Computed tomography of KUB (Kidney, ureter, 
and bladder region). Exclusion criteria were other 
than lower ureteric calculus, stone size ≥1.5cms, 
congenital renal anomalies, history of ureteral 
stone operation, active urinary tract infection, spi-
nal deformities, bleeding diathesis.

Prior to intervention patients underwent 
complete physical examination, urine routine with 
culture and sensitivity, and blood investigation. 
The site and size of ureteral calculus was noted. 
Appropriate antibiotic was administered pre and 
post intervention. Patients were allocated into ei-
ther group A or group B in 1:1 ratio. Group A pa-
tients underwent pneumatic lithotripsy and group 
B underwent holmium laser lithotripsy. Patients 
were followed with X-ray KUB/USG KUB region 
and note of complaint if any. Operating time was 
calculated from insertion of pediatric cystoscope 
into meatus to the removal of ureteroscope out of 
meatus.

Technique
Both the ureteroscopic procedures were 

done under general anaesthesia in lithotomy po-
sition. A rigid cystoscopy was performed to locate 
ureteric orifice and advancement of hydrophilic 
guidewire under fluoroscopic guidance into the 
renal pelvis or beyond the level of calculus. Ure-
teral orifice was dilated with a balloon catheter 
(whenever indicated). A 6 to 7.5F semirigid ure-
teroscope (Karl Storz) was used for ureteroscopic 
lithotripsy. Post operatively fluoroscopy was per-
formed for reassessing any residual and position 
of double J stents. Ureteroscopy performed, urete-
roscope placed distal to stone, the holmium laser 
fibre (365µm) pulse frequency: 8-10Hz, and power 
supply: 9.6-16W was used in group B and Swiss 

lithoclast 2 device (Wolf) with 3F pneumatic pro-
be was used in group A for lithotripsy. Stone was 
fragmented and retrieved and very tiny fragmen-
tes were left for spontaneous passage. Double J 
stent was inserted in all patients. Foley catheter 
was placed post operatively. On postoperative day 
2, stone-free state was checked with KUB films. 
Impacted calculus was defined as stone which did 
not change its position for at least 3 months.

Statistical analysis

The results are presented in mean±standard 
deviation (SD) and percentages. The unpaired t-
-test was used to compare two independent me-
ans. The p-value <0.05 was considered statisti-
cally significant. All the analysis was carried out 
using SPSS 16.0 versions (Chicago, Inc., USA).

RESULTS

Baseline demographics were comparable in 
both the groups (Table-1). A total of 76 (male: 66, 
female: 10) patients who met the inclusion criteria 
for endoscopic intracorporeal lithotripsy were in-
cluded in the study. Group A and B both consisted 
of 38 patients each. Mean age was 12.5±2.49 ye-
ars in Group A and 11.97±2.74 years in Group B 
respectively (p=0.38). In laser lithotripsy group 28 
patients had right and 10 had left ueretric calculus 
while in pneumatic lithotripsy group 26 patients 
had right and 12 had left ureteric calculus. Sto-
ne surface areas were 8±3.09mm2 in group A and 
8.2±3mm2 in the in group B respectively (p=0.77). 
Total operative times in group A was 37.13±5.94 
min and in group B was 40.15±5.5 min respective-
ly (p=0.023). Mean per urethral catheter duration 
in both groups was 12 hrs following endoscopic 
lithotripsies. Lengths of the hospital stay in group 
A was 2.45±0.49 and 2.27±0.43 days in group B 
(p=0.09). Two patients (5.62%) in group A and 3 
patients (7.89%) in group B had fever (≥38.5ºC) 
which was managed conservatively. None of our 
patients experienced any major complication re-
lated to the procedure. Stone migration was ob-
served in 2 (5.62%) patients in group A (Table-2). 
Antibiotic was given according to urine culture 
sensitivity for one day before and after procedure.
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Table 1 - Baseline characteristics of patients in both groups.

Parameters Group A (Pneumatic) Group B ( Laser) p value

No. of patients 38 38 1

Mean Age±SD 12.5±2.49 11.97±2.74 0.38

Male/Female ratio 34/4 32/6

Laterality (R/L) 26/12 28/10

Stone burden (in mm2) 8±3.09 8.2±3 0.77

Prior intervention Nil Nil NA

Impacted Calculus 2(5.2%) 3(7.89%) 1

Table 2 - Perioperative clinical data of patients in both groups.

Perioperative variables Group A
(Pneumatic)

Group B
(Laser)

p value

Total operative time in (mins) 37.13±5.9 40.15±5.5 0.023

Foley catheter indwelling time in hours 12 12 1

Length of hospital stay(in days) 2.45±0.49 2.27±0.43 0.09

Double J stent 38 38 1

Complication

Stone migration 2(5.2%) 0 0.49

Fever(≥38.5ºC) 2(5.2%) 3(7.89%) 1

Ureteric injury 0 0

ESWL (auxillary Procedure) 2(5.2%) 0 0.49

Overall success rate (n%) 94.73% 100% 0.87

DISCUSSION

Lower ureteric calculus is not uncommon 
in pediatric age group. Different treatment moda-
lities are available for the management of lower 
ureteric calculus for pediatric patients including 
ESWL (extracorporeal shock wave lithotripsy), 
ureteroscopy, percutaneous antegrade ureteros-
copy, laparoscopic and open surgery (5). With 
the improvement in surgical skills and technical 
advancement in the working instruments (smal-
ler calibre semi-rigid and flexible ureteroscopes), 
the management of lower ureteric calculus has 
changed from open surgery to minimal invasi-
ve endoscopic lithotripsies (6). In the current era, 
ureteroscopy has become the preferred modality 

of managing lower ureteric calculus with success 
rate approaching to 100% in both adults as well as 
in pediatric patients.

Young in 1912 was the first to perform 
ureteroscopy, inserted a cystoscope in a child with 
posterior urethral valve (7). Goodman in 1977 was 
the first to performed rigid ureteroscopy (8).

Different lithotriptors can be used for in-
tracorporeal lithotripsy including electrohydraulic 
(EHL), ballistic (pneumatic), ultrasonic (US), laser 
(Ho: YAG). In the last few years lasers have been 
increasingly replacing others for intracorporeal li-
thotripsy (9, 10).

European Association of Urology (EAU) 
recommends Holmium YAG laser as gold stan-
dard procedure for intracorporeal lithotripsy (5). 
The reason behind is, its advantageous property 
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of breaking all type of stone irrespective of their 
composition as compared to other lithotriptors 
and because of weaker shock waves there is lower 
risk of stone migration (11).

Pneumatic lithotripsy was first introduced 
into practice in 1992 in Switzerland (12). Advan-
tage of pneumatic lithotripter when compared to 
other lithotriptors is its lower risk of perforating 
ureter and no thermal damage (13). Only concern 
with pneumatic lithotripter is stone migration, 
that ranges between 1.6% and 17.3% particularly 
with upper ureteral calculus (14, 15).

In the present study stone-free rate for 
lower ureteric calculus with holmium laser was 
100% and 94.73% with pneumatic lithotripsy res-
pectively (p=0.87). This study confirms previous 
reports in literature about efficacy of ureteros-
copic Ho: YAG laser lithotripsy in treating distal 
ureteric stones (16, 17). Total operative time in 
this study was 40.15±5.55 min in laser lithotrip-
sy while 37.13±5.94 min in pneumatic lithotripsy 
(p=0.023). In this study we observe 100% success 
rate with laser lithotripter and 94.73% with pneu-
matic lithotripsy. Similarly, Salvado et al. (18) also 
reported 96% success rate of laser lithotripsy in 
the management of distal ureteral stone. Mano-
har et al. (19) reported 84% success rate with laser 
lithotripsy. Our overall success rate for lower ure-
teric calculus in pediatric age group approached 
97% with the ureteroscopic procedure which was 
in accordance with the literature.

In our study we observed stone migration 
into the collecting system of two patients (5.2%) in 
group A patients (impacted calculus), which later 
was managed with ESWL (after 3 days), while none 
of our patients in group B experienced similar com-
plication. Razzaghi et al. (2) reported higher inciden-
ce of stone migration into renal collecting system 
with pneumatic lithotripter (17.9%) particularly with 
upper ureteric calculus and no such complication in 
the laser group. Salvado et al. (18) reported statis-
tically insignificant difference of stone migration 
between the two modalities of lithotripsy. Similarly, 
Manohar et al. (19) did not observed any statisti-
cally significant difference of stone migration rates 
between pneumatic and laser lithotripsy groups. This 
is because of the improvement in surgical skills and 
technological advancement.

In this study, we retrogradely inserted 
Double J stent in all patients. In our belief ureteral 
stenting with double J stent prevents postoperati-
ve sepsis, and ureteral mucosal edema, although 
there was no clear precise indication for ureteral 
stenting such as ureteral injury or perforation. Ho-
wever, there are several prospective randomized 
controlled trails comparing stented versus non 
stented ureteroscopic lithotripsy and they reported 
similar outcomes (20). In the present study, length 
of hospital stay was comparable and we did not 
found any statistically significant difference be-
tween the two groups (p=0.09). This might be be-
cause none of our patients in the study had suffe-
red any major complication related to procedure. 
Some studies in the literature reported complica-
tion rate of ureteroscopy between 9-25%. Howe-
ver, incidence of major complication is less than 
0.1% n (5). Stone analysis in our study showed 
ammonium acid urate and uric acid stones the 
predominant variety. The major advantage with 
the holmium laser lithotripsy when compared with 
pneumatic lithotripter is that laser lithotripter will 
fragment any stone irrespective of composition.

CONCLUSIONS

Both holmium laser and pneumatic litho-
tripsy are equally efficacious and can be used 
safely for the endoscopic management of lower 
ureteric calculus in pediatric patients. However, 
holmium laser requires more expertise and it is a 
costly alternative and comparatively more advan-
tageous in impacted calculus.
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ABSTRACT									         ARTICLE INFO______________________________________________________________     ______________________
Introduction: Aim of this study is to investigate bacterial growth on non-infected de-
vices and compare antibiotic-coated and non-coated implants.
Materials and methods: The charts of 71 patients who underwent revision surgeries 
for penile prosthesis between 1995 and 2013 were reviewed. Of those, 31 devices were 
antibiotic-coated prostheses, while 40 of the implants were non-coated. Swab cultures 
were routinely obtained from corporal, pump or reservoir site during the operation. If 
a bacterial biofilm was determined on the prosthesis, it was also cultured.
Results: A total of 5 different organisms were cultured from 18 patients. Of them, 4 
devices were antibiotic-coated and the other 14 were non-coated devices. Staphylococ-
cus epidermidis was the most common organism, while Staphylococcus hominis, beta 
hemolitic streptococcus, Escherichia coli and Proteus mirabilis were also cultured. All 
patients who had positive cultures were treated with appropriate antibiotics for four 
weeks postoperatively. Median follow-up time was 41 months, ranging between 8 and 
82 months. One prosthesis (non-coated) became clinically infected in the follow-up 
period with a totally different organism. Culture positivity rates of antibiotic-coated 
and non-coated devices were 13% and 35% respectively and the result was significant 
(p=0.00254).
Conclusions: Positive bacterial cultures are present on non-infected penile prostheses 
at revision surgeries in some of the patients. Antibiotic coated prostheses have much 
less positive cultures than non-coated devices.
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INTRODUCTION

Penile implants have been used for more 
than 40 years and are the standard of care for erec-
tile dysfunction in patients who do not respond to 
medical treatment. The morbidity rate associated 

with penile implants is relatively low, and patient 
satisfaction is high owing to improvements in te-
chniques, materials and design. Mechanical fai-
lure, which is the primary cause of reoperations 
following penile prosthetic surgery, has an inci-
dence ranging from 0-56% in large series (1-4). 
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The most common cause of mechanical failure is 
fluid leakage from the device (5). Other reasons 
of revision include corporal deformity, aneurismal 
dilatation of the cylinders, lateral extrusion and 
the desire of the patient for upsizing (5). Infection 
represents one of the most serious complications 
of penile prosthesis implantation surgeries. The 
prevalence of PPIs in modern series is estimated to 
be between 1% and 3% for first (virgin) implanta-
tion and between 10% and 18% for repeat implan-
tations (6, 7). Despite careful work and the use of 
copious antibiotic irrigation of the implant space 
and systemic prophylactic antibiotics, the inciden-
ce of infection ranges between 1% and 6.5% (1, 
8). These rates may further decline by 50% with 
the use of drug-coated prostheses for both first-
-time and repeat implantations (9, 10). Although 
infection rates are low, morbidity due to infec-
tion is serious. Additionally, infection may result 
in corporal fibrosis and penile shortening. These 
complications are responsible for patient dissatis-
faction and can render re-implantation difficult. 
An immediate salvage procedure with substantial 
success is used to prevent corporal fibrosis and 
penile shortening (11, 12).

Treatment of PPIs is difficult and costly, 
and the prevention of infections is accordingly 
of utmost importance. In the last 10 years, the-
re have been some technical and device-related 
modifications that have been adopted to reduce 
the risk of infection associated with penile pros-
thesis surgery (13). After 2001, manufacturers 
began to coat penile implants with an antibiotic 
impregnated material in an attempt to protect 
the devices from revision surgery because of in-
fection. However, the etiology of late prosthe-
sis infection is still controversial. The effect of 
hematogenous seeding has been discussed by 
many authors but not proven yet. It has been 
shown that, the majority of clinically non-infec-
ted penile prostheses possess organisms growing 
in the implant space that were cultured during 
the revision surgery (14, 15). The bacteria are 
inoculated into the implant space during the im-
plantation surgery because of local hematoma, 
edema, and necrosis. These bacteria secrete ex-
tracellular polysaccharide matrix called biofilm 
which enhances bacterial growth by acting as 

physical barrier to protect the bacteria from an-
tibiotics and host defense mechanisms (15, 16). 
These bacteria remain dormant in the implant 
space and do not cause clinical infection for 
many years until they become planktonic (i.e., 
free-floating). At that time, the symptoms of an 
active infection are manifested. The effect of mi-
croorganisms that were cultured in revision sur-
geries has not yet been investigated.

In this study, we aimed to investigate 
bacterial growth on non-infected penile pros-
theses. We also compared antibiotic-coated and 
non-coated implants during the revision surgery.

MATERIALS AND METHODS

This study was a retrospective evaluation 
of prospectively followed patients who underwent 
penile prosthesis revision surgery due to non-in-
fected causes. We prospectively obtained cultures 
in a standard manner from patients who underwent 
either revision or explantation of clinically non-
-infected penile prostheses. We focused on a total 
of 71 consecutive patients who underwent revi-
sions for clinically non-infected reasons between 
1995 and 2013. The patients underwent revision 
surgery for mechanical failure in 57 cases (80.2%), 
cylinder aneurysms in 3 cases (4.2%), impending 
erosion of the device in 4 cases (5.6%), patient 
dissatisfaction in 4 cases (5.6%), and undersizing 
in 3 cases (4.2%). There was no evidence of clini-
cal infection in any patients prior to the revisions, 
and all of the patients had negative urine cultures. 
Thirty-one of the devices were coated with anti-
biotic, while 40 were non-coated. Swab cultures 
were routinely obtained from the corporal, pump 
or reservoir site during the operation. The cultures 
were obtained from all of the accessible compo-
nents after removal using swabs of the surface of 
the device and peri-prosthetic space. If a biofilm 
was detected on any part of the prosthesis, an 
additional swab culture was obtained from that 
area. The collected samples were enclosed in air-
-tight plastic tubing and then transported to the 
microbiology test laboratory. The swabs were ino-
culated on blood sheep agar and EMB agar pla-
tes and incubated for 48 hours. The agar plates 
were examined after 24 and 48 hours. Bacteria 
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exhibiting growth were identified using standard 
techniques based on morphological, cultural and 
biochemical characteristics. Antimicrobial sensi-
tivities were determined using the standard disc 
diffusion technique. Bacterial colony counts of the 
identified organisms were quantitated by our mi-
crobiology laboratory and reported.

All of the surgical procedures were per-
formed by a single surgeon (MMC) according to 
standard surgical protocols (i.e., a penoscrotal in-
cision). There were no complications during any 
of the surgeries. On the day of the revision sur-
gery, all of the patients underwent a 10-minute 
skin preparation procedure with a povidone-iodi-
ne scrub. Furthermore, all of the patients received 
perioperative intravenous antibiotics (a combina-
tion of amikacin 500mg and teicoplanin 400mg). 
During the procedure, antibiotic irrigation was 
routinely performed on the surgical sites. A spray 
solution containing antibiotics was only used on 
the non-coated devices. All of the patients conti-
nued to receive intravenous antibiotics postopera-
tively until discharge. Fluoroquinolones were also 
prescribed for 7 days after discharge. All of the 
patients who had positive cultures were treated 
with appropriate antibiotics for four weeks pos-
toperatively. After the revision surgery, urine and 
blood cultures were obtained from the symptoma-
tic patients to evaluate the incidence of postope-
rative infections.

Different types of three-piece hydraulic 
prostheses were evaluated in this study. Either 
AMS (American Medical Systems, Minnetonka, 
Minnesota, USA) or Coloplast (Mentor Corpo-
ration, Santa Barbara, California, USA) penile 
prostheses were used in all of the patients. The 
prostheses not coated with antibiotics included 

AMS-CX, AMS-Ultrex and Mentor Alpha devices; 
the antibiotic-coated prostheses included AMS-
-CX and AMS-LGX-devices. The non-coated im-
plants were old devices; they were used prior to 
2000 and did not absorb antibiotics.

All of the data were collected from the 
hospital record system, and the study was perfor-
med in accordance with the ethical standards laid 
down in the 1964 Declaration of Helsinki and its 
later amendments.

Statistical analysis

All of the collected data were entered and 
analyzed using the SPSS 17.0 statistical program 
(SPSS Inc., Chicago, IL, USA). We used an inde-
pendent sample t-test and Fisher’s exact tests to 
compare the groups. Statistical significance was 
set at a p value of <0.05.

RESULTS

A comparison between the antibiotic-co-
ated and non-coated groups is listed in Table-1. 
The mean ages of the patients in both groups were 
similar, as shown in Table-1. There were 9 and 11 
patients with diabetes mellitus in the antibiotic-
-coated and non-coated groups, respectively; this 
difference was not significant (p>0.05). A total of 
5 different organisms were cultured from 18 pa-
tients. Of these 18 devices, 4 were antibiotic coated 
and the other 14 were non-coated. Staphylococcus 
epidermidis was the most common organism; Sta-
phylococcus hominis, beta hemolitic streptococ-
cus, Escherichia coli and Proteus mirabilis were 
also cultured. Two different organisms were cultu-
red simultaneously in two different patients in the 

Table 1 - Comparison of characteristics of both groups.

Antibiotic coated
(n=31)

Antibiotic non-coated
(n=40)

p

Mean age (years) 48.5 51.2 >0.05

Positive culture n (%) 4 (13) 14 (35) 0.002

Median follow-up (months) 29 (8 to 38) 53 (14 to 82) <0.05

Mean revision time after first implant (years) 7.1 (2.4 to 8) 9.4 (0.8 to 17) <0.05
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antibiotic non-coated group and in one patient in 
the antibiotic coated group. A biofilm was detec-
ted in two patients, and the parts of the devices 
were also cultured. Staphylococcus epidermidis 
was cultured from both biofilms. The numbers of 
cultured organisms from both groups are listed in 
Table-2. The mean follow-up time was 41 mon-
ths, with a range of 8-82 months. One prosthesis 
(non-coated) became clinically infected 17 mon-
ths after the first revision surgery with a comple-
tely different organism (E. coli S. epidermidis). We 
cultured E. Coli from the non-infected prosthesis 
in the revision surgery. Later, the same prosthesis 
became clinically infected with S. epidermidis. The 
positive cultures rates of the antibiotic-coated and 
non-coated devices were 13% and 35%, respec-
tively, and the difference was statistically signi-
ficant (p=0.002). We found that antibiotic-coated 
prostheses had a culture positivity rate that was 
62.9% lower than that of the non-coated group.

Within the antibiotic non-coated group, 
20 patients had AMS-CX devices, 8 patients had 
AMS-Ultrex devices, and 12 patients had Mentor 
Alpha devices; in the antibiotic-coated group, 26 
patients had AMS-CX devices and 5 patients had 
AMS-LGX devices.

DISCUSSION

While design modifications have decrea-
sed the incidence of mechanical failure, prosthe-

sis infection remains a significant complication 
of penile implants. The incidence of PPIs asso-
ciated with primary implantation is estimated to 
be between 1% and 3% for first implantation; the 
incidence of infection is higher after reoperation 
for revision or re-implantation (6, 7). Because tre-
atment of these infections typically requires re-
moval of the infected penile implant, preventing 
infections is crucial. It has been estimated that 
the majority of PPIs occur within the first year of 
implantation; the highest rate was noted within 
the first 3-6 months (17). In contrast, the mean 
revision time after implantation was 7.1 years in 
the antibiotic-coated group and 9.4 years in the 
non-coated group in our study Table-1. We be-
lieve that these long periods were due to lack of 
infection for revision surgeries.

Despite reducing the risk of infection with 
preoperative skin preparations, perioperative pro-
phylactic antibiotics, copious irrigation with an-
tibiotics and minimizing device-skin contact, the 
bacteria remains dormant on implants and may 
result in late prosthesis infection at later times. If 
revision of the device is necessary, the sequestered 
bacteria may be released and result in increased 
risks of infection in the new device (18). This situ-
ation may also lead to increased infection rates in 
revised penile prostheses.

Clinically apparent infections are related 
to the virulent species of bacteria and the host de-
fense mechanisms. Patients with diabetes mellitus 

Table 2 - Organisms cultured from uninfected penile prostheses during the revision surgery.

Antibiotic coated
(n=31)

Antibiotic non-coated
(n=40)

Cultured from 
one component

Cultured from more than 
one component

Cultured from one 
component

Cultured from more than one 
component

Staphylococcus 
Epidermidis

2 1 6 3

Escherichia Coli 1 - 2 1

Beta hemolytic 
streptococcus

1 - - -

Staphylococcus Hominis - - 2 -

Proteus Mirabilis - - 2 -

None 27 26
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are more susceptible to developing infections as a 
result of high glucose levels that encourage bacte-
rial growth. However, the number of patients with 
diabetes mellitus was not different significantly 
between our two study groups.

It has been shown that antibiotic-coated 
penile prostheses are associated with a lower risk 
of infection than non-coated devices. A recent 
study reported that antibiotic impregnated devi-
ces have a 1.62% infection-related revision rate; 
non-impregnated penile prostheses have a 4.24% 
infection-related revision rate at a 7 year follow-
-up. This difference was statistically significant 
(19). The authors concluded that the use of anti-
biotic-impregnated devices can decrease revision 
due to infection. Similarly, Wilson et al. found 
that antibiotic-coated penile prostheses resulted in 
fewer infections in virgin, non-diabetic and vir-
gin, diabetic patients than non-coated prostheses 
(20). Controversially, these authors also found that 
antibiotic-coated devices used in revision surgery 
did not reduce the infection rate if the antibio-
tic wash-out was not applied. Carson et al. (17) 
compared infection rates between penile prosthe-
ses impregnated with InhibiZone and prostheses 
without antibiotic. They found that prostheses 
with InhibiZone had significantly lower infec-
tion rates than non-coated prostheses at all of the 
time points that they evaluated. The decrease in 
infection rates between the groups was the largest 
during the first 60 days of implantation (82.4%). 
After 180 days, the decrease fell to 57.8%, but it 
maintained a constant level thereafter. Carson et 
al. concluded that antibiotic-coated group exhibi-
ted a 56.5% decrease in infection rate compared 
with the non-coated group after 1 year of surgery. 
Although Carson et al. studied a different popu-
lation than our cohort, we similarly found that 
antibiotic-coated prostheses had a culture positi-
vity rate that was 62.9% lower than that of the 
non-coated group after a long follow-up period.

Bacteria are also cultured from the penile 
prostheses that were explanted during a revision 
surgery owing to non-infected causes. Licht et 
al. obtained cultures from 65 clinically non-in-
fected penile prostheses and 22 artificial urinary 
sphincters during revision. These authors found 
that 43% of clinically non-infected penile pros-

theses (28 out of 65) exhibited a positive culture 
during revision surgery (21). Staphylococcus epi-
dermidis was the most common isolated organism 
and was found in 26 out of 65 penile prostheses 
(40%). Licht et al. also found that 3 penile prosthe-
ses became infected during the follow-up period. 
However, this study was moderately early and pu-
blished at the time when non-coated devices were 
being used commonly. In a more recent multicen-
tric study spanning three institutions, penile pros-
theses cultures were obtained from 77 clinically 
non-infected penile prostheses during the revision 
surgeries (15). Microorganisms were cultured from 
54 out of the 77 devices (70%). The authors also 
found that 49 out of 54 patients (90%) had posi-
tive culture for Staphylococcus genus; there were 
10 different species. They additionally evaluated 
the sensitivity of organisms to rifampin and te-
tracycline (minocycline) and concluded that all of 
the staphylococcal species were sensitive to these 
antibiotics. Licht et al. focused on only non-coa-
ted penile prostheses and did not make a compa-
rison between antibiotic-coated and non-coated 
devices. In an experimental study, Rajpurkar et al. 
(22) evaluated the effect of coating the surface of 
polyurethane (Bioflex) with a hydrophilic mate-
rial with and without antibiotics. These authors 
quantified bacterial colony counts both in vitro 
and in rats. They found that bacterial coloniza-
tion was the highest in the uncoated Bioflex ma-
terial, followed by the uncoated Bioflex with the 
antibiotic treatment, coated Bioflex and coated 
Bioflex with antibiotic treatment. They conclu-
ded that coated Bioflex with antibiotic treatment 
resulted in a 55% reduction in bacterial count 
compared with uncoated Bioflex. Moreover, they 
also found that coated Bioflex without antibio-
tic treatment correspondeds to a 41% reduction 
in bacterial colonization compared with uncoated 
Bioflex without antibiotic treatment. The findin-
gs of this experimental study support our results 
that antibiotic-coated materials experience less 
bacterial colonization than non-coated materials. 
This conclusion may lead to a decreased late in-
fection rate in antibiotic-coated penile prostheses. 
A study by Abouassaly et al. recovered findings 
similar to ours (23). The authors performed 55 
replacements of penile prostheses due to reasons 
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independent of infections; no salvage procedures 
were performed. Abouassaly et al. found only one 
case of clinical infection with a median follow-
-up duration of 32 months. They concluded that 
antibiotic-coated penile prostheses may decrease 
infection rates in patients undergoing replacement 
procedures owing to causes other than infection.

Skin flora are the most common source of 
PPIs; those organisms are introduced at the time of 
device implantation. Staphylococcus epidermidis 
is the most common organism cultured in infected 
prostheses, and it accounts for 35-80% of all posi-
tive cultures (8, 24). Parsons et al. also showed that 
Staphylococcus epidermidis was the most common 
organism cultured from infected prostheses and uri-
nary sphincters (25). Similarly, Staphylococcus epi-
dermidis was the most common isolated organism 
from revised penile implants that were revised owing 
to causes other than infection (15, 21). These orga-
nisms are of low virulence and are accessed during 
the implantation and survive in a biofilm secreted 
by the bacteria themselves. Our results confirmed 
that Staphylococcus epidermidis is the most com-
mon cultured organism in uninfected, revised penile 
prostheses. Staphylococcus aureus and Escherichia 
coli have also been shown to play a role in PPI (21, 
26, 27). We additionally cultured Staphylococcus 
hominis, beta hemolytic streptococcus and Proteus 
mirabilis from the non-infected devices.

This study had a few limitations. First, al-
though the patients were followed prospectively, 
the data were collected retrospectively from hos-
pital records. Second, there have been no similar 
and comparable studies in the literature with a 
large volume of data pertaining to non-infected 
penile prosthesis revision surgery and comparing 
antibiotic-coated and non-coated devices. Despite 
these limitations, this study for the first time cle-
arly showed that antibiotic-coated devices result 
in less bacteria colonization on the implant and 
peri-prosthetic space compared with non-coated 
devices, a situation that may decrease the inci-
dence of PPIs.

CONCLUSIONS

Based on our results, positive bacterial cul-
tures are present on non-infected penile prosthe-

ses during the revision surgeries of some patients. 
Our results also suggest that, antibiotic-coated pe-
nile prostheses have less bacteria seeding on pros-
theses in revision surgeries. Therefore, antibiotic 
coating may prevent late PPIs, particularly after 
revision surgeries. We also confirmed that, Sta-
phylococcus epidermidis was the most common 
cultured organism from uninfected penile pros-
theses during revisions.
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Objective: Previous series have demonstrated that Clomiphene Citrate (CC) is an effec-
tive treatment to increase Total Testosterone (TT) in Late Onset Hypogonadism (LOH) 
patients. However, what happens to TT levels after ending CC treatment is still debat-
able. The objective of this study is to evaluate TT levels 3 months after the discontinu-
ation of CC in patients with LOH who were previously successfully treated with the 
same drug.
Materials and Methods: Twenty-seven patients with LOH that were successfully treated 
(achieved TT levels >11nmol/l) with CC 50mgs daily for 50 days were prospectively 
recruited in our Andrological outpatient clinic. CC was then stopped for 3 months and 
TT levels were measured at the end of this period.
Results: Mean TT level before discontinuation of CC was 22.7±8.1nmol/L (mean±SD). 
Three months after discontinuation, mean TT level significantly decreased in all pa-
tients, 10.2±3.9nmol/l (p<0.01). Twenty-one patients (78%) decreased TT levels under 
11nmol/L. Six patients (22%) had TT levels that remained within the normal recom-
mended range (≥11nmol/l). No statistical significant differences were observed between 
both groups.
Conclusion: In the short term LOH does not seem to be a reversible condition in most 
patients after CC treatment. More studies with longer follow-up are needed to evaluate 
the kinetics of TT in LOH.
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INTRODUCTION

The exact prevalence of Late Onset Hypo-
gonadism (LOH) is a matter of debate (1-3); ho-
wever, there is consensus that it constitutes an 
emerging problem (4). Testosterone Replacement 
Therapy (TRT) using different formulations i.e. in-
tramuscular, transcutaneous and trans-mucosal-
-among others-is the most popular treatment stra-
tegy for LOH (5). Based in clinical experience and 

following recommendations coming from guide-
lines, in most patients the indication of TRT may 
be clear; however, in some cases it may be contro-
versial or even contraindicated. Examples of these 
situations are patients who want to father a child 
in the near future, in which TRT is contraindicated 
(6), patients with LOH symptoms-i.e. decreased se-
xual interest, erectile dysfunction-and Total Tes-
tosterone (TT) levels that are under but very close 
to the normal recommended range (11nmoL/L), in 
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whom the clinician may doubt whether the symp-
toms are really related to TT levels (7) or may be 
related to other conditions-i.e. psychological is-
sues; and finally, men that may have transient 
hypogonadism (8, 9), for example due to stress-
ful conditions (10). In these cases, but also in ty-
pical LOH patients, Clomiphene Citrate (CC) has 
become an extremely interesting alternative (11). 
Clomiphene Citrate blocks the estrogen receptor 
in the hypothalamus and pituitary gland, incre-
asing FSH and LH levels and secondarily increa-
sing spermatogenesis and testosterone levels (11, 
12). Even though, Clomiphene Citrate treatment is 
not approved for men in many countries, it has 
been used over-the-counter for decades, first to 
improve sperm count and in the last 15 years it 
has proved to be an effective and safe strategy to 
increase testosterone levels in patients with LOH 
(13, 14). Clomiphene Citrate has advantage of not 
affecting fertility and not blocking the Hypotha-
lamus-Pituitary-Testis (HPT) axis. However, infor-
mation about CC treatment for LOH is still scarce, 
especially regarding the kinetics of TT levels and 
the potential recovery of HPT axis after treatment 
discontinuation. Taking this information into ac-
count, the objective of this study is to evaluate TT 
levels 3 months after the discontinuation of CC in 
patients with LOH who were previously success-
fully treated with the same drug.

PATIENTS AND METHODS

Thirty patients (mean 50.1 years, range 32-
70) with LOH were prospectively recruited in our 
Andrological outpatient clinic. Late Onset Hypo-
gonadism was defined according to previous con-
sensus definition (15):

-Symptoms: decreased sexual interest, de-
creased morning erections, erectile dys-
function.
-Total Testosterone <11nmol/l (in at le-
ast two different measurements) Regar-
ding symptoms, 13/27 patients complai-
ned of decreased sexual desire, 11/27 with 
Erectile Dysfunction (ED), and 3/27 both 
symptoms. The median IIEF-5 score of all 
patients before treatment was 18 (range 
11-24). In the subgroup that complained of 

exclusively ED or decreased sexual interest 
plus ED the median score was 15 (range 
11-19).
To be eligible to be treated with CC, patients 

had normal FSH and LH, no thyroid function ab-
normalities neither hyperprolactinemia. After a 50-
day treatment with 50mgs of CC daily, twenty-se-
ven patients achieved normal TT levels (>11nmol/l). 
In this specific sub-group (n=27) CC was stopped 
for 3 months and TT levels were evaluated at the 
end of this period. Total testosterone was analyzed 
using electrochemiluminescence inmuno assay 
(Roche). LH and FSH were measured using direct 
chemiluminimetric inmuno assay (Siemens). The 
study was approved by the Research Ethical Com-
mittee of Pontificia Universidad Católica de Chile.

Statistical analysis

Data analysis was performed using 
GraphPad software. Differences in TT levels be-
fore and after discontinuation of CC were analyzed 
with paired t-test, considering statistical significan-
ce with a p<0.05. Results are shown as mean±SD.

RESULTS

Mean TT level at the time of diagnosis 
(n=30) was 8.5±1.8nmol/L (mean±SD), with normal 
range gonadotropins: FSH 5.1±4.9mIU/mL and LH 
4.3±2.9mIU/mL. After a 50-day CC treatment, 27 
patients achieved normal TT level. Mean TT level 
in this group was significantly higher than pre-tre-
atment state, 22.7±8.1nmol/L, p<0.01 (Figure-1). 
Three months after discontinuation of treatment, 
mean TT level (n=27) was 10.2±3.9nmol/L. All pa-
tients (n=27) significantly decreased (p<0.01) TT 
after discontinuation of CC (Figure-1). Twenty-one 
(78%) patients decreased TT levels under 11nmol/L. 
Six patients (22%) had TT levels that remained wi-
thin the normal recommended range (≥11nmol/L) 
three months after discontinuation of CC. This sub-
group (n=6) was controlled six months after dis-
continuation of CC, in all cases TT decreased to 
the pre-treatment levels (<11nmol/L). No statistical 
significant differences were observed between the 
group of patients who maintained TT levels within 
the normal range (three months after discontinua-
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tion) and those who decreased it (i.e. age, previous 
TT levels). Regarding symptoms, after increasing 
TT levels 38.5% (5/13) of patients who complained 
of decreased sexual desire improved the symptom, 
27.3% (3/11) improved ED rising their IIEF-5 score 
(n=3) from a median of 18 (range 17-21) to 22 (21-
24), and 2/3 (66.7%) improved both.

DISCUSSION

Testosterone replacement therapy has sig-
nificantly increased in the last decade (16), howe-
ver, everyday practice concerns are multiple (17). 
First: TRT is meant to be a lifelong treatment, so 
the decision of starting therapy is considerable, es-
pecially regarding long term safety issues-i.e. car-
diovascular, oncological, etc., costs for the patient 
and finally the fact that if the treatment is stopped, 
testosterone levels will drop and may become even 
lower than the one that motivated TRT due to HPT 
axis blockade. Second: the two cardinal symptoms 
that usually motivate TRT are decreased sexual de-
sire and ED. We know that the first is very sensitive 

to TT levels (18), however, extremely subjective. 
On the other hand, ED is associated with TT levels 
much lower than the lower range in which TRT is 
indicated (7, 18), so it may be incorrectly associated 
with TT levels that are low, but not low enough to 
explain the symptom. Third: TRT produces revers-
ible infertility, which constitutes a problem in pa-
tients who want to father a child. Fourth: we do not 
know how many patients may present only a tran-
sient hypogonadism which could recover TT levels 
after a “stimulation” treatment, meaning that an 
undetermined number of LOH cases may not need 
a chronic treatment but a short-term therapy or an 
intermittent one (8, 9).

Taking all this information into account, 
therapy with CC makes sense and evidence sup-
ports it. The results of our series demonstrate that 
90% of men with LOH increased TT under treat-
ment which agrees with other reports showing 
that in selected patients, CC is efficacious in a high 
proportion of cases and has the advantages of not 
blocking the HPT axis, not affecting fertility, not 
producing polycythemia, and all with lower costs 

Figure 1 - Total Testosterone (TT) levels at Day 0 (diagnosis), Day 50 (after Clomiphene Citrate (CC) treatment, 50mgs. 
daily), and Day 140 (90 days after ending CC treatment).

*p<0.01 between day 0 and day 50. **p<0.01 between day 50 and day 140.
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than TRT (8, 19-21). Even an isomer of CC, Enclo-
miphene (EC), has been introduced recently, having 
the advantages of shorter half-life and theoretically 
more specificity to increase LH and FSH (22). EC 
has also demonstrated to increase testosterone le-
vels in a high proportion of cases (23). So if CC or 
EC are such a good treatment, why not use it in 
all cases? And, if patients recover TT levels after a 
treatment with CC, is that recovery permanent once 
the therapy is cancelled?

Regarding the first question, it seems that 
one of the concerns would be the safety of the drug 
in the long term. Evidence suggests that long term 
CC treatment has no adverse effects and that effi-
cacy is maintained, however, in the longer studies 
the follow-up does not exceed 46 months (14). In 
our study no adverse effects were reported; howe-
ver, follow-up is too short to be conclusive.

The main objective of our study was to elu-
cidate if LOH could be reversed by a 50-day CC tre-
atment. Previous evidences were scarce, since most 
of the studies did not report the kinetics of TT after 
stopping CC treatment. We found three studies that 
reported TT level after ending treatment. Lim and 
cols. in 1976 reported in five hypogonadal uremic 
men an increase in TT levels after CC treatment that 
lasted for 12 months (24). Normal TT levels were 
reported 4 months after ending therapy. Guay and 
cols. in 2003 mentioned that in some patients with 
LOH, CC can be stopped and normal TT levels can be 
maintained (8). However, definitive data regarding 
this asseveration is lacking in the manuscript (8). 
Devoto and Aravena, reported that in a subgroup 
of patients with functional hypogonadotropic hy-
pogonadism who respond to CC therapy, normal 
TT levels were maintained six months after ending 
treatment (9). On the other hand, Kaminetsky and 
cols, and Wiehle and cols. reported that in patients 
with secondary hypogonadism who responded to 
EC therapy, once the treatment was stopped TT le-
vels decreased and returned to the pre-treatment 
values (23, 25). Our results concur with the last 
two authors since all patients decreased TT levels 3 
months after discontinuation of CC treatment, 78% 
of them under the normal range. The six cases in 
which TT was in the normal range three months 
after CC discontinuation also dropped TT levels (to 
pre-treatment levels) six months after ending tre-

atment. We think that our results reveal that LOH 
is a chronic irreversible condition in most cases. 
Since all cases dropped TT levels to pre-treatment 
levels we were not able to evaluate if certain pa-
tient characteristics (age, comorbidities, etc.) could 
predict a permanent response to CC treatment. The 
same occurred in the primary group (n=30) where 
27 patients increased TT levels, making a compa-
rison between responders and non-responders not 
statistically possible due to the small number of 
non-responder cases (n=3).

Considering our results and previous re-
ports we think CC treatment would have three roles: 
First, it is an excellent alternative when patients are 
concerned about fertility, second, CC is an extraor-
dinary alternative for a therapeutic individual trial 
in cases where we are not convinced that low tes-
tosterone is really the explanation to all its symp-
toms, especially when the TT level is very close to 
the normal ranges. Finally, CC represents a good 
alternative to TRT with the advantage of not blo-
cking HPT axis, but taking into account our results 
and previous series (23, 25), it should be discussed 
with the patient that treatment will be permanent 
in most cases.

The main limitations of our study are: the 
short follow-up and the absence of the evaluation 
of estradiol and free testosterone. Regarding this 
last point, all patients had TT values under the nor-
mal range associated with symptoms, according to 
the guidelines in these cases TT would be enough 
for evaluation (5). Also no specific questionnaire 
was applied to the patients regarding LOH symp-
toms, however, these questionnaires are not recom-
mended by the guidelines since their specificity is 
low and are not effective for case finding (5).

CONCLUSIONS

Late Onset Hypogonadism on men who suc-
cessfully respond to CC therapy in the short term do 
not seem to reverse the condition after ending tre-
atment. More studies with longer follow-up are ne-
eded to evaluate the kinetics of TT in these patients.
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ABSTRACT									         ARTICLE INFO______________________________________________________________     ______________________

Objective: To evaluate the medium-term outcome and patient’s satisfaction after Sin-
gle-incision mini-sling (SIMS) procedure done under local anesthesia in ambulatory 
set up for patients with stress urinary incontinence (SUI).
Materials and Methods: This is a retrospective cohort study, including all patients 
submitted to SIMS procedure for SUI with MiniArc (AMS, U.S.A) without concomitant 
surgery between January 2011 and March 2013. Patients were followed up during 12 
months after surgery and once a year subsequently. Telephone interviews were con-
ducted to evaluate patient satisfaction. Outcome masseurs included: SUI cure rate, 
urinary urge incontinence (UUI) cure rate in patients with mixed urinary incontinence 
(MUI), intra and post-operative complications and patient satisfaction.
Results: Ninety-three patients were included with mean follow-up of 23 months. Fifty 
percent had MUI with predominant SUI. The cure rates of SUI (objective and subjective) 
were 89%. UUI was cured in 40% of patients. No major complications occur, neither 
voiding obstruction or groin pain. Telephone interviews conducted after 26 months on 
average revealed high satisfaction rate from the procedure (8.8 out of 10) and from the 
local anesthesia. Visual analog scale (VAS) rating was low during and after the proce-
dure (2.38 and 2.69 respectively).
Conclusions: The SIMS procedure is safe and highly effective for SUI and it can be 
performed successfully under local anesthesia in an ambulatory setup.
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INTRODUCTION

Stress urinary incontinence (SUI) affects 
the quality of life and wellbeing of approxima-
tely15% of the female population (1) and up to 
35% of adult women worldwide (2). The treatment 
options for SUI include non-surgical options such 
as pelvic floor muscle training (PFMT) and surgi-
cal treatment. Surgery is generally more effective 
for severe SUI than PFMT is (3). The introduction 
of the mid-urethral sling (MUS) at the beginning 
of the 1990s by Petros and Ulstman (4) caused a 
complete shift from abdominal surgery, such as 

the Burch procedure, to the MUS procedures. Cur-
rently, MUS procedures are the most common and 
acceptable for SUI (5). Initially performed with re-
tro-pubic approach, in the last ten years MUS pro-
cedures shifted toward the transobturator approa-
ch and toward single-incision mini-slings (SIMS), 
which help reduce complications of MUS such as 
hematomas, bladder perforation, groin pain, and 
obturator nerve capture (6).

Although the TVT-Secur (TVT-S, Ethicon, 
Summerville, USA), the first SIMS to be introdu-
ced, proved to be less successful than the retro-
-pubic and transobturator MUSs (7, 8), there are 
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many other SIMSs that provide excellent results, 
as good as MUS, with lower complication rates (9-
14). All MUS procedures can be performed under 
general, regional, epidural, or local anesthesia, but 
the common practice for the retro-pubic and tran-
sobturator sling procedures is still to perform them 
under general or regional anesthesia, followed by 
one-night hospitalization with Foley catheter. 
There is economic advantage to an ambulatory 
setup (15), and there are first reports of SIMS per-
formed as an outpatient procedure (2, 16).

Some studies have examined the efficacy 
of MUS on mixed urinary incontinence (MUI) by 
monitoring the improvement in urgency and ur-
gency urine incontinence (UUI) (17, 18). However, 
in some of these studies, patients had a concomi-
tant pelvic organ prolapse (POP) repair; therefore, 
the improvement of symptoms could have been 
related to the prolapse repair. Furthermore, most 
MUS procedures included in these studies were 
retro-pubic or transobturator, therefore data re-
garding the efficacy of SIMS on MUI are lacking.

The aim of the current study was to eva-
luate the medium–term outcome and patient sa-
tisfaction after the MiniArc (AMS, U.S.A) proce-
dure performed mainly under local anesthesia in 
an ambulatory setup in patients with SUI or MUI, 
without comorbid POP.

PATIENTS AND METHODS

This is a retrospective cohort study that 
included all the patients at Ziv Medical Center 
who underwent the SIMS procedure with MiniArc 
(AMS, U.S.A) without concomitant surgery betwe-
en January 2011 and March 2013. The study was 
approved by the local ethical committee. Data were 
collected from medical records, including demo-
graphic parameters: age, body mass index (BMI), 
parity, medical history and previous gynecological 
surgeries, and pre-and post-operative evaluation. 
Preoperative consultation included a structured 
questionnaire for symptoms of SUI, urgency, ur-
gency incontinence, and nocturia. The clinical 
examination included the Cough Stress Test (CST) 
with a full bladder in supine position and pelvic 
organ prolapse-quantitative (POP-Q) examination 
to rule out significant pelvic organ prolapse. SUI 

was determined based on positive CST, with ob-
vious urethral hyper-mobility. MUI was determi-
ned based on obvious symptoms of SUI and UUI, 
absence of neurological disease, negative urina-
ry culture, and positive CST. Urodynamic tests 
were not performed routinely in the presence of 
a predominant SUI in non-complicated patients. 
Patients were evaluated 6 weeks, 6 months, and 
12 months after surgery, and once a year subse-
quently. Follow-up evaluation included symptoms 
of SUI, urgency, UUI, and nocturia. Post-operative 
examination included CST with full bladder and 
vaginal examination for mesh erosion or pain. 
Operative failure was defined as ongoing symp-
toms of SUI or positive CST.

Additionally, a telephone interview was 
conducted to evaluate patient satisfaction with the 
procedure performed under local anesthesia and 
with the overall process. It was conducted by a 
medical student, as part of his graduate degree, 
and he was blinded to the results. The interview 
included 7 questions, which were answered sub-
jectively by the women. Experienced pain was 
evaluated using the visual analog scale (VAS).

The MiniArc procedure was performed 
during day-care hospitalization and under lo-
cal anesthesia. In rare cases, general or spinal 
anesthesia was used upon patient request or 
based on a narrow vaginal access. Intravenous 
prophylaxis, Cefazolin 2gr, was given preopera-
tively. There was no routine Foley catheteriza-
tion during or after the procedure. Local anes-
thesia included the injection of 2 Ampules of 
Lidocaine 1% to the para-urethral space, from 
the vagina towards the obturator foramen on 
both sides. The vaginal wall was opened 1cm 
under the urethra and the para-urethral fossa 
was opened on both sides towards the obturator 
foramen with blunt scissors until the ramus of 
the pubic bone was felt. The sling was placed 
on a delivery needle, which was then inserted 
through the incision and into the obturator fo-
ramen, into the obturator internus muscle. This 
was repeated with the second sling tip on the 
contralateral side. Sling tension was controlled 
by the operator. Once the sling was deposited, 
the delivery device was removed and the inci-
sion was closed. Women were discharged after 
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spontaneous urination without urinary reten-
tion and residua.

Outcome measures included SUI cure rate 
in the entire group and in the MUI group, UUI 
cure rate in the MUI group, intra-and post-ope-
rative complications, and patient satisfaction.

REsuLTs

Ninety-three women who underwent 
placement of the MiniArc without POP repair 
during the study period were included. One 
surgeon (NMB) operated all cases. Mean patient 
age was 53 years (range 33-75), mean BMI was 
28 (range 16.8-41.9), and mean parity was 3.3 
(range 0-8). Mean follow-up at the clinic was 
23 months (range 12-48). Forty-seven out of 93 
patients (50%) had MUI with predominant com-
ponent of SUI. Seventy-eight patients (84%) 
were operated under local anesthesia. One pa-
tient (1%) was switched from local to general 
anesthesia during the procedure because of 
pain. No intra-operative complications were re-
ported, and the majority of patients (92%) were 
discharged after three hours on average. Three 
patients stayed overnight because of a transient 
urinary retention, which was resolved after 12h 

with the use of a Foley catheter. The overall 
cure rate of SUI (objective and subjective) was 
89% (83 patients) (Figure-1). Of the remaining 
ten patients, two cases were considered as fai-
lure and required a second procedure. In both 
cases urodynamic test was performed prior to 
the second procedure to exclude other patholo-
gy. The second procedure used was retro-pubic 
MUS and was successful in both cases. Eight 
patients reported partial relief. There were no 
major long-term complications (Table-1).

Twenty-three out of 47 patients (49%) 
with MUI, experienced complete disappearance 
of urgency and UUI after 6 months of follow-
-up, decreasing to 19 out of 47 patients (40%) 
after 12 months, without further deterioration 
in the long term (Figure-1).

The telephone interview was conduc-
ted 26 months on average after the procedure. 
Eighty out of 93 women (86%) answered the 
questionnaire, and their responses are summa-
rized in Table-2. There was an overall high sa-
tisfaction with the procedure (8.8 out of 10), 
and VAS ranking was low during and after the 
procedure (2.38 and 2.69 respectively). Most 
patients (90%) were happy with the local anes-
thesia, and only 10% would have preferred to 

figure 1 - stress urinary incontinence, urgency, and urgency urinary incontinence preoperatively, 6 months, and 1 year after 
MiniArc procedure. suI – stress urinary Incontinence; uuI – urgency urinary Incontinence.
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Table 1 - Long-term complications and treatment.

Complication N (%) Detection Treatment

Small mid-line erosion 2 (2%) During first year Removed under local anesthesia

Mesh penetrating the vagina (Unilateral) 2 
(2%)

First follow-up Mesh removed in ORa

Voiding dysfunction 1 (1%) Immediate post-opb Resolved spontaneously after 1 month

Groin pain – right due to hematoma 1 (1%) Immediate post-op Resolved spontaneously after 6 weeks

de novo UUIc 2 (2%) First follow-up Successfully treated with anti-cholinergic drugs

ORa = Operation room; POb post-operative; UUIc = Urgency urinary incontinence

Table 2 - Results of the telephone survey.

Average (range) Range

1. What was the level of pain during surgery? 2.38 (0-10) 0-10 VAS

2. What was the level of pain after surgery? 2.69 (0-8) 0-10 VAS

3. How long did the pain last (in days)? 4.96 (0-90)

4. How satisfied are you with the procedure? 8.82 (1-10) 0-10

5. Did surgery solve the problem?
Solved 68 (85%)

Partial 10 (12.5%)
Failed 2 (2.5%)

6. Would you prefer a different kind of anesthesia 
for the operation you had?

No 72 (90%)

Yes 8 (10%)

7. Are you satisfied with the explanation about the 
procedure provided to you before the operation?

No 1

Yes 79

undergo the procedure under general anesthe-
sia because of pain.

DISCUSSION

Mid-urethral slings altered dramatically 
the treatment for SUI since they have been in-
troduced by Ulmsten and Petros in 1995 (4). 
Complications of the retro-pubic MUS, such as 
vascular and bowel injuries, as well as blad-
der perforation and voiding dysfunction, led to 
the introduction of the transobturator MUS in 
order to decrease complication rates. Although 

the transobturator route reduced complications, 
it was associated with other complications such 
as vaginal penetration, de novo urgency, and 
persistent groin pain. Groin pain can be caused 
either by the passage of the mesh inside the 
obturator muscle or by contact with of the ob-
turator nerve or even injury to it (6).

The aim of the SIMS procedure, first in-
troduced in 2007 with the TVT-S, was to redu-
ce MUS-related complications by obviating the 
need for the blind passage with trocars through 
the Retzius space or the transobturator foramen, 
and achieving the same success rate as other MUS 
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procedures. TVT-S did not stand up to expecta-
tions, and success rate was around 60%, as repor-
ted in many studies (19, 20). Other SIMSs appea-
red in the course of 2008 and thereafter, providing 
better results than the TVT-S did, and reducing 
complication rates (9-14). In 2011, TVT-S was 
still dominant in the market; therefore the meta-
-analyses that compared the transobturator and 
the retro-pubic MUS with SIMS included mainly 
studies involving TVT-S, and concluded that SI-
MSs are inferior to other MUSs (7). But recent me-
ta-analyses that compare the results achieved with 
SIMS to those achieved with other MUS showed 
SIMSs to be highly promising, if studies with TVT-
-S are excluded from the sample (21). Therefore, 
we can conclude that not all SIMSs are the same, 
and that currently there are quite a few SIMS (Mi-
niArc among them) that provide high success rate 
and few complications. However, more prospective 
randomize trials should be performed to compare 
between MUS and SIMS before final conclusion.

Performing the procedure under local 
anesthesia in an ambulatory setup has many ad-
vantages: significantly reducing the high cost of 
inpatient hospitalization and patient recovery 
(15), reducing anesthesia-related complications, 
and achieving high patient satisfaction with the 
procedure. In our study we found that patient sa-
tisfaction was very high (8.8 out of 10), and the 
majority of interviewers answered that they did 
not regret undergoing the procedure in this form. 
The process of administering local anesthesia in-
volves certain difficulties, because the surgeon 
must rely on patient’s cooperation. We assume 
that the lack of such cooperation was the reason 
for vaginal penetration in the first two cases. Ca-
reful examination at the end of the procedure can 
prevent this outcome. Although the procedure un-
der local anesthesia can be technically somewhat 
more challenging, the present study demonstrated 
a high long-term success rate.

SUI is the most common form of urinary 
incontinence, occurring in pure or mixed forms 
in nearly 80% of women with incontinence (22). 
Patient history, symptoms, and physical exami-
nation (including positive CST) can identify most 
patients with a significant stress incontinence 
component. Urodynamic tests are controversial in 

cases of pure SUI, when urethral hypermobility is 
present. According to the studies by Nager and the 
Urinary Incontinence Treatment Network (23), a 
basic assessment for women with uncomplicated 
predominant SUI, who show stress incontinence 
on outpatient evaluation, is not inferior to a preo-
perative evaluation that also includes urodynamic 
testing. That routine urodynamic tests are unne-
cessary in relation to post-operative complications 
was also demonstrated by a recent meta-analysis, 
where the authors concluded that “In women un-
dergoing primary surgery for SUI or stress-predo-
minant MUI without voiding difficulties, urody-
namics does not improve outcomes-as long as the 
women undergo careful office evaluation” (24). 
In the Ob/Gyn Department at Ziv Medical Center, 
urodynamic tests are not performed routinely in 
cases of predominant SUI without POP and before 
the primary operation. Although almost 50% of 
patients had MUI, all cases undergoing primary 
surgery had predominant SUI.

The telephone interview, conducted 26 
months on average after the procedure, demons-
trated a high satisfaction rate with the entire pro-
cess and with the local anesthesia. Eighty-five 
percent reported complete cure, 12.5% partial 
cure, and only 2.5% reported that the procedure 
has failed. These numbers are somewhat diffe-
rent from the results in the clinic (89% complete 
cure), which may be explained by the nature of 
question 5 (Table-2), which asked whether the 
operation resolved the problem without addres-
sing the SUI symptoms specifically, therefore wo-
men still suffering from UUI may have reported 
“partial relief.”

The present study has some limitations be-
cause of its retrospective nature, therefore interpre-
tation of the data may be biased. Since there are 
no validated questionnaires in Hebrew regarding 
satisfaction, we used a built questionnaire which is 
a drawback. Moreover, the questionnaire includes 
questions about the pain experienced during and 
after surgery, the answers to which may be less than 
accurate, because of the time elapsed after surgery.

The strength of this study lies in the fact that 
it reports on a one-center experience, with procedu-
res performed by the same surgeon, therefore the-
re were no differences in surgical technique and 
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protocol. All the patients in this group underwent 
surgery for SUI without concomitant prolaps re-
pairs, therefore without any undesirable effect on 
functional or anatomical results. Finally, data col-
lection from patient files was done by a medical 
student who was not involved in the surgeries. 
The telephone interview was conducted by an in-
vestigator who was blind to the data collection 
results, represented by a combination of questions 
about stress and urge incontinence.

CONCLUSIONS

We found that the SIMS procedure with 
the MiniArc system is safe and highly effective 
for SUI. The procedure can be performed in an 
ambulatory setup and under local anesthesia, with 
excellent results and patients’ satisfaction.
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ABSTRACT									         ARTICLE INFO______________________________________________________________     ______________________

Objectives: To understand the clinical relationship between lower limbs functions and 
the recovery of spontaneous voiding after an acute urinary retention (AUR) in older 
patients admitted to hospitals for non-urological causes using clinical parameters.
Materials and Methods: 56 adult patients (32 men; mean age: 77.9 ± 8.3 and 24 
women; mean age 82.1 ± 4.6) with AUR were prospectively followed with validated 
Physical Performance Mobility Exam (PPME) instrument to evaluate the relationship 
between the recovery of mobility capacity and spontaneous voiding. After a short 
period of permanent bladder drainage patients started CIC along evaluation by PPME 
during hospitalization and at 7, 15, 30 60, 90, and 180 days of discharge. Mann-
Whitney U, chi-square test and ANOVA tests were used.
Results: All patients were hospitalized for at least 15 days (Median 26.3 ± 4.1 days). 
Progressive improvement on mobility scale measured by PPME was observed after 
leaving ICU and along the initial 7 days of hospitalization but with a deterioration 
if hospitalization extends beyond 15 days (p<0.03). Prolonged hospital stay impairs 
mobility in all domains (p<0.05) except step-up and transfer skills (p<0.02) although a 
recovery rate on spontaneous voiding persistented. Restoration of spontaneous voiding 
was accompanied by improvement on mobility scale (p<0.02). Recovery of spontane-
ous voiding was markedly observed after discharging the hospital. All patients recov-
ered spontaneous voiding until 6 months of follow-up.
Conclusions: Recovery to spontaneous voiding after acute urinary retention in the 
hospital setting may be anticipated by evaluation of lower limbs function measured by 
validated instruments.
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INTRODUCTION

Diminished independence of hospitalized 
older people is associated with an increased risk of 
transfer to nursing homes, mortality and health-
care costs after hospital discharge (1).

Patients resting or immobilized in hospital 
beds are a common clinical situation in different 
disease states. Frail older patients more common-
ly experience bed restriction during their recov-
ery from the primary disease due to established 
generalized weakness or loss of consciousness (2). 
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In many circumstances, comorbidities are the de-
cisive contributors to frailty and the inability to 
void, leading to secondary acute urinary retention 
(AUR) and permanent bladder drainage. Restora-
tion of spontaneous voiding is a stressful event in 
the hospital setting because it can hardly be pre-
dicted, extending the period of undesired hospi-
talization even after general clinical improvement.

We hypothesized that diminished leg ac-
tivity due to bed restriction secondarily predis-
poses patients to AUR resulting from the impaired 
neurogenic input from the neural sacral roots and 
poorly understood neurotrophic factors. There-
fore, restoration of spontaneous voiding after a 
period of bed rest may be parallel to the functional 
recovery of the lower limbs.

MATERIAL AND METHODS

During an 11-year period (1999 to 2010), 
63 consecutive patients were prospectively en-
rolled from a general internal medicine ward after 
a urological evaluation was requested by the ad-
mitting Intensive Care Unit (ICU) team due to a 
palpable suprapubic mass and/or pain, absence of 
urine output or paradoxical incontinence. Seven 
cases were unsuitable for completion of the entire 
study period (3 cases died during hospitalization; 
3 cases decided to have permanent urethral cath-
eterization and 1 case was permanently disabled), 
leaving 56 consecutive patients (32 men; mean 
age: 77.9±8.3 and 24 women; mean age 82.1±4.6) 
that were closely followed according to the estab-
lished protocol after an urological evaluation was 
requested due to AUR in an adult general hospital.

Patients with chronic neurological condi-
tions such as brain or spinal cord injuries, periph-
eral or post-operative neurological diseases, end-
stage oncological disease, alcoholism, psychiatric 
disorders or drug abuse as well as acute or chronic 
use of cholinergic or anticholinergic agents were 
not accrued for the study.

Patients were also excluded if they could 
not follow simple commands and cooperate with 
the protocol, were delirious, had unstable frac-
tures, had unstable cardio-respiratory status; had 
paraplegia or a major limb amputation, were de-
mented or presented an impaired Folstein Mini-

Mental State Examination (MMSE - score <24).
All patients or their responsible party re-

ported they were able to walk across a small room 
without the assistance of another person prior to 
the hospital admission and were able to void nor-
mally with no previous urological evaluation or 
surgery to treat any dysfunctional voiding.

The inability to void was observed by the 
initial attending physician who requested a uro-
logical evaluation after hospital admission for 
various clinical reasons, none of them primarily 
related to urological problems (Table-1).

After careful urological evaluation, if the 
patient was unconscious or impaired to initiate a 
clean intermittent catheterization (CIC) regimen, 
they were spared from the study until they recov-
ered and cooperated with the maneuvers described 
below to try to reestablish spontaneous voiding.

Patients first admitted to the ICU and who 
developed AUR received permanent urethral cath-
eter until they could understand, cooperate and 
leave the bed. If the patient stayed in the ICU but 
was restricted to the bed, the protocol was post-
poned until they were discharged to the ward 
where the spontaneous voiding trial could be 
initiated, based on improvements in the general 
clinical condition as well as on consciousness and 
the ability to leave the bed.

If they were initially evaluated at the ward 
due to AUR and were not cognitively impaired or 
restricted to the bed, they had a permanent urethral 
catheter for 3 days after restoration of spontaneous 
voiding was attempted. If spontaneous voiding was 
restored post-void, residual and AUR were ascer-
tained for 2 days before the patient was discharged. 
If the patient could not void after 3 days on a per-
manent urethral catheter, then the CIC regimen was 
initiated on the 4th day every 4-6 hours or on de-
mand until the patient could void spontaneously, 
maintaining CIC for an additional 2 days after re-
establishing spontaneous voiding to ascertain that 
post-void residue was consistently <100mL. If the 
patient was discharged from the hospital during 
this period, instructions were maintained for fur-
ther urological follow-up. An auto-catheterization 
regimen was strongly stimulated, but a third-person 
caregiver was also instructed on the urethral cath-
eterization in case of necessity or lack of autonomy.
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At the time of catheterization and inclu-
sion in the study, the Physical Performance Mobility 
Exam (PPME) was scored as zero. Subsequent PPME 
evaluations were performed during periodical uro-
logical office or home visits at 7, 15, 30 60, 90, and 
180 days after discharge (Figure-1).

PPME was used by assistant personnel as a 
tool to objectively characterize the mobility scale (3) 
on a weekly basis until hospital discharge and on 
programmed domiciliary or office visits as described 
and graphed. PPME was also applied in a retrospec-

tive manner by the familiar or third-party caregiver 
if the patient was admitted unconsciously.

The standard of care for the physical reha-
bilitation program included respiratory exercises and 
motor activities coached by a licensed physiothera-
pist twice a day during the hospitalization period 
(morning and evening).

Upon hospital discharge, patients were re-
quired to be able to stand and walk independently. 
No further coached physical therapy by a physio-
therapist was carried out at home, although basic 

Table 1 - Demographics of patients and main clinical reason for the admittance to the hospital before having urological 
evaluation and diagnosed as acute urinary retention after hospitalization.

Reason for Hospitalization Men Women

Age (±SD) 77.9 ± 8.3 82.1 ± 4.6

Protracted abdominal operation 7 9

Diabetes mellitus decompensation 6 4

Myocardial infarction 6 2

Pneumonia 4 3

Hip fracture 4 3

Diminished consciousness at home (mainly dehydration) 2 3

Acute Stroke 2 1

Figure 1 - Period of hospitalization and discharge rate of 56 patients admitted for acute conditions.

At UCI

Flowchart of Acute Urinary Retention (AUR) diagnosed

Acute Urinary Retention (AUR) diagnosed

Not restricted to bed

Consciousness reestablished + clinical condition
improved + go to ward with urethral catheter 3 days of permanent urethral catheterization

CICregimen CICregimen

PPME
applied

PPME=0

At Ward

Urethral catheter inserted
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Figure 2 - Flowchart of Acute Urinary Retention in 56 patients admitted to hospital due to other than urological condition.

exercises and walking at home at least 4 times a 
day was strongly reinforced.

Differences among the assessments of the 
physical domains throughout the study were per-
formed using multivariate analysis of variance 
(ANOVA). Univariate analyses from the general 
linear model were also reported. Between groups 
of physical domains of PPME and in comparison 
to the rate of recovery of spontaneous voiding, 
factorial ANOVA for continuous measures, Mann-
Whitney U and chi-square tests were used.

Medians were used to construct the pre-
sented graphics with standard deviation removed 
to facilitate graphical viewing. The IRB of the two 
involved hospitals approved the study.

RESULTS

A total of 48 cases were evaluated at the 
ward, whereas 8 were evaluated at ICU. Four pa-
tients were not unconscious, but they were cog-
nitively impaired, impeding any prompt attempt 
to restore spontaneous voiding or start CIC. These 
cases were kept on permanent urethral Foley cath-
eter until they could cope with the maneuvers (7, 
7, 9 and 12 days, respectively).

Four patients presented overflow incon-
tinence.

All 56 studied patients were hospitalized 
for at least 15 days with a decreasing number of 
cases, extending the hospitalization period beyond 
30 days, as depicted in Figure-2. The median time 
of hospitalization was 26.3 days (SD±4.1 days).

Four patients promptly reestablished spon-
taneous voiding after the catheter was removed, 
but recurred on the AUR during their stay at the 
hospital. They were recorded as initiating the pro-
tocol from the point at which they started CIC.

Figure-3 shows that there were 3 points of 
inflexion regarding the evolution of mobility. The 
first inflexion concerns the significant improvement 
in the mobility scores at 7 days of hospitalization, 
possibly paralleling clinical improvement (p<0.002).

However, additional time in the hospital 
further impaired the mobility index when mea-
sured as the capacity to move on the bed, stand 
from a chair, equilibrate and walk (p<0.03). It is 
remarkable that those parameters worsened fur-
ther until 30 days of hospitalization when the pa-
tient remained in the hospital (p<0.02).

Seven days after hospital discharge, a 
continuous trend of improvement in the mobility 
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indexes was followed by a steady recovery in the 
capacity to void spontaneously (p<0.03).

Figure-3 also showed that some physical 
capacities improved faster than others with some 
improvement in a steady fashion, whereas others, 
such as bed mobility, standing balance and ambu-
lation, obeyed the previously mentioned impair-
ment if hospitalization extended beyond 7 days, 
further improving after hospital discharge (p<0.05).

Notably, after urinary retention was es-
tablished and diagnosed, spontaneous voiding 
was recovered and paralleled the improvement of 
the PPME index, although an initial decrease in 
the average physical ability was measured in the 
initial 15 days of hospitalization, which did not 
impact the recovery of voiding (Figure-4).

It was also noted that 4 patients died during 
the 180-day follow-up period, although all patients 
were spontaneously voiding 90 days after hospital 
discharge. The causes of death were not studied.

DISCUSSION

Half of all hospital beds are occupied by 
people >65 years of age, and it is expected that 

this demand will increase to 70% by 2050 (4).
Geriatric syndromes, including demen-

tia, polypharmacy, falls, incontinence, pressure 
ulcers, sensory impairment, and malnutrition 
(5), are clinical representations of multifactorial 
etiologies and are associated with an increased 
risk for adverse outcomes. Functional limitations 
limit survival and decisively contribute to frailty 
(6).

Frail individuals often have immobility, 
gait abnormalities, muscle weakness and poor 
balance (7). They may have difficulty performing 
activities of daily living (ADL) and instrumental 
activities of daily living (IADLs), which are criti-
cal to maintaining function.

The functional independence of older 
people is an indicator of their health status, and 
diminished independence in hospitalized older 
people is associated with an increased risk of 
care burden, mortality and healthcare costs after 
discharge (1, 8). Whatever the cause, any hospi-
talization event increases morbidity due to nec-
essary or circumstantial immobilization in bed, 
promoting patient functional decline during the 
hospitalization period (9).

Figure 3 - Evolution of PPME by each domain along 180 days of study.

Period of hospitalization and discharge rate of 56 patients admitted for 
acute clinical conditions

PP
M

E 
Es

co
re

 - 
m

ax
 - 

2;
 m

in
-0

fo
r e

ac
h 

do
m

ai
n

Bed mobility

Transfer skills

Multiple stands
from chair

Standing
balance

Step-up

Ambulation

2

1.5

1

0.5

0



ibju | Spontaneous voiding recovery

1207

Among the problems acquired during 
immobilization, urinary retention is an undesir-
able side effect. It is difficult to manage and 
shows an unpredictable pattern of recovery, fre-
quently extending the period of hospitalization 
and secondarily aggravating frailty.

Furthermore, the prolonged or necessary 
use of a urethral catheter reflects the need for 
third-party assistance, increased costs or the 
family’s insecurity in taking the patient home.

Validated instruments for the measure-
ment of the clinometric properties of mobility 
in hospitalized older acute medical patients may 
present floor or ceiling effects.

In this regard, Timed Up and Go (TUG) 
(10), Functional Ambulation Classification (FAC) 
(11) and the Barthel Index (BI) (12) were focused 
on mobility, but they presented limitations in 
acutely hospitalized patients.

Although PPME was not tested in older 
acute medical patients, it captured a minimal 
clinically important difference, presented none 
of the previously mentioned restrictions, was 
not greatly influenced by mood or mental sta-
tus, reflected only the patient’s dependency on 

mobility, and was performed easily and quickly 
by staff with no special training (13).

The reasons that urinary retention devel-
oped in frail older adults cannot be ascertained 
for certain as it may result from a wide range 
of physical and cognitive abilities (14, 15). As 
we often observe AUR in the hospital setting 
with no urological cause, we hypothesized that 
resting in bed might result in low neuronal out-
put activities from the same sacral roots as the 
bladder and lower limbs, which can be clinically 
measured with tasks for the lower limbs.

Transtibial Electrical Nerve Stimulation 
(TENS) produced an inhibitory effect on over-
active bladder, revealing the linkage between 
lower limb nerves and pelvic functions (16). 
Therefore, resuming spontaneous voiding could 
be measured by lower limb refunctionalization, 
which may reflect the functionality of the in-
ternal pelvis. Our study confirms this assertion, 
showing a clear relationship between both func-
tions. The empirical observation of AUR as a 
frequent but transient complication after her-
nioplasty with no clear reason reinforces this 
assumption (17).

Figure 4 - Evolution of recovery for spontaneous voiding matched to PPME index.
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Hip fracture surgery is a comparable clini-
cal situation. Patients with bed rest present a high-
er incidence of AUR, which can be reversed by 
earlier patient mobilization and intermittent cath-
eterization with a return to spontaneous voiding 
in 5.1 days compared to 9.4 if an indwelling cath-
eter was inserted (18); all patient’s voiding was 
fully restored within 3 months (19).

This may explain why after 7 days of hos-
pitalization, patients are impaired in their mobility 
scale, although the rate of recovery of spontane-
ous voiding improves, revealing that the CIC regi-
men is a powerful stimulus in restoring bladder 
function.

We assumed that voiding and PPME was 
normal based on retrospective interviews with the 
patient or their caregiver as the PPME score was 
at its maximum before hospitalization. Although 
we recognize that this could be a flaw in our as-
sumptions, Covinsky et al. (20) also observed that 
retrospective evaluation is reliable. The main factor 
evaluated in this study was secondary AUR and its 
evolution as it relates to the mobility index ranked 
by PPME.

As previously studied, interventional mea-
sures in acutely ill patients to improve mobility 
scale reduce the length of the hospital stay (12), 
and all domains of these parameters were clearly 
improved in staggered fashion after the patients 
were discharged home.

One limitation may be the fact that urinary 
residual volume was not measured, but some au-
thors demonstrated no relationship between PVR 
and improvement in mobility in a rehabilitation 
ward for older adults (21).

As previously mentioned, hospitalization 
may decrease lower body function as early as the 
second day (1), which could also be seen in our 
population from the severe decrease in mobiliza-
tion and voiding capacity measured by PPME.

The recovery of lower limb function as 
measured by the various domains of PPME re-
turned staggeringly and progressively on the days 
immediately after departure from the ICU, but with 
recognized impairment if the hospitalization ex-
tended beyond 7 days. This is in accordance with 
the results of studies showing lower body func-
tion as a basic indicator of health and recovery 

in older people (22), which tends to normalize by 
discharge (23), as was observed at home.

Patients were discharged into the commu-
nity, abiding by the country’s cultural and socio-
economic realities. We do recognize that discharged 
patients who require care-givers are frequently sent 
to nursing homes, but one of the strengths of our 
study is the observational nature of spontaneous 
recovery in home settings with few interventions 
because discharge from hospitals rarely involves 
nursing homes as it does in the United States. In 
this regard, our study showed new improvement in 
mobility indexes after 7 days at home in a contin-
uum of the recovery of spontaneous voiding, pos-
sibly suggesting that aside from the greater clinical 
improvement in the primary disease, returning to 
the familiar environment may contribute to more 
frequent and a wider amplitude of movements than 
those of the restrictive hospital environment. We 
also observed only a partial recovery of the lower 
limbs, confirming the results of other studies in 
which 30% of patients treated for acute illness lost 
the ability to perform ADL compared to pre-admis-
sion levels (8). This observation highlights frailty, 
as demonstrated by the death rate over 180 days, 
reaffirming that lower mobility scores at baseline 
tests predict further aggravation of disability (24). 
The major finding of this study was that leg power 
measured by a validated instrument is a significant 
predictor of physical performance (25).

Despite the importance of our results, our 
study has limitations worthy of discussion as the 
relative heterogeneity of the studied population 
limits the generalizability of the results.

CONCLUSIONS

Measuring the recovery of leg function by a 
simple validated instrument can reflect the recov-
ery rate of spontaneous voiding after AUR due to 
non-urological causes. We hypothesize that there 
may be an overlap between the neural sacral roots 
responsible for bladder function and lower limb 
functions.
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The amount of spermatic cord rotation magnifies the time-
related orchidectomy risk in Intravaginal testicular torsion
_______________________________________________
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ABSTRACT									         ARTICLE INFO______________________________________________________________     ______________________

Purpose: To investigate the roles of age, testicular rotation and time in the surgical 
outcome of intravaginal testicular torsion (iTT).
Patients and Methods: We retrieved the records of all iTT patients treated in our unit 
from January 2012 to January 2014. Explanatory variables were: age (years); presenta-
tion delay (PrD, time between symptoms and hospitalization); surgical delay (SurgD, 
time between hospitalization and surgery) and testicular rotation (rotation), with sur-
gical outcome (orchidopexy, orchidectomy) as response variable. Differences in PrD, 
SurgD, age and rotation by surgical outcome were evaluated non-parametrically. Step-
down logistic regression included age, PrD, SurgD and rotation as predictors. Statisti-
cal significance and confidence intervals (CI) were set at p<0.05 and 0.95. Odds ratios 
(OR) were computed from the model’s coefficients.
Results: Complete variable information was available for 117 patients, and most (61, 
52.1%) underwent orchidectomy. Ages were similar between orchidectomy and orchi-
dopexy patients (median 15.8 vs. 16.0 years, p=0.78). In contrast, PrD (85.0 vs. 8.4 
hours, p<0.001), SurgD (3.0 vs. 16.0 hours, p<0.001) were different between orchidec-
tomy and orchidopexy patients. SurgD was similar with PrD<24 hours (4.0 vs. 2.8, 
p=0.1). Orchidectomy patients had greater rotation (3.0π vs. 2.0π radians, p<0.001). 
Logistic regression revealed that PrD (OR 0.94; 0.92–0.97; p<0.001) and rotation (OR 
0.43; 0.27–0.70; p<0.001) were inversely associated with orchidopexy.
Conclusion: Testicular rotation exerts a multiplicative effect on PrD, so time should not 
be regarded as the sole predictor of surgical outcome in iTT.
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INTRODUCTION

Intravaginal testicular torsion (iTT) is a ge-
nuine surgical emergency, affecting mainly adoles-
cents and young adults. After a few hours, ischemic 
injury leads to testicular necrosis or atrophy. In order 
to reduce organ loss, the time between the begin-
ning of symptoms and treatment must be reduced.

The importance of swift treatment for iTT 
has been recognized for more than a century. Nash, 
in 1893, was able to salvage a testicle by timely 
intervention (1). Three decades later, Thorek (2) 
noted that, in both of his cases, the organ would 
have been saved had immediate surgery been 
undertaken. Fortunately, testicular salvage rates 
have been improving, although not everywhere 
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(3, 4). Moreover, it is not unusual to see testicular 
necrosis with short duration of symptoms, sug-
gesting that the outcome of iTT is not exclusively 
governed by the duration of ischemia.

One candidate risk factor is the testicular 
rotation, i.e., the number of turns of the spermatic 
cord, that appears to damage the organ in a dose-
-dependent manner: more turns, more vascular 
occlusion, more ischemia (5, 6). Age is also cited 
as another risk factor, but reports diverge as to 
which ages are at increased risk. A worse progno-
sis associated with younger ages has been attri-
buted to difficulties in communicating symptoms, 
and to reliance in potentially misleading clinical 
diagnosis (7–9). On the other hand, older patients 
were reported to have worse outcomes by holding 
up to seek medical attention, as well as to diag-
nostic delays due to the perception that iTT is rare 
in older adults (10–12).

We found ourselves in a favorable posi-
tion to investigate the influence of these additio-
nal risk factors on the outcome of iTT. Our case 
load is maximized by the referral of all patients 
suspected of iTT in our region, a result of the con-
tinuous presence of an urologist in our emergency 
department. Hence, we expect to, with the use of 
multivariate logistic regression, understand the 
relationship between ischemia time, testicular ro-
tation and age in the surgical outcome of iTT.

PATIENTS AND METHODS

Data collection and definition of variables
Following institutional review board ap-

proval, we retrieved the medical records of all pa-
tients surgically treated for iTT from January 1, 
2012 to January 31, 2014. Recovered data inclu-
ded: the patient’s ages; date and time of symptoms, 
as well as date and time of urological examination 
and operation, as date-time variables; the number 
of turns (rotation) taken by the testicle, as quan-
tified by the surgeon at operation, in π radians 
(1.0π radian=180o); and surgical outcome (binary: 
orchidectomy or orchidopexy). The decision to re-
move the organ was taken by the surgeon if, after 
surgical detorsion and placement of the organ at 
a saline bath at 37oC for at least 20 minutes, no 
bright red arterial parenchymal bleeding was seen 

following a stab incision of the tunica albuginea. 
Only intravaginal torsion cases were included.

Presentation delay (PrD) was calculated 
subtracting date and time of surgery from date 
and time of symptom’s onset. Surgical waiting 
times, or surgical delay (SurgD) was calculated as 
the difference between date and time of hospita-
lization and date and time of surgery. Treatment 
delay (TrD) equaled the arithmetic sum of pre-
sentation and surgical delays. All variables were 
included in an electronic spreadsheet for statis-
tical analysis.

Statistical analysis

We first tested for differences in the expla-
natory variables according to surgical outcome: 
orchidectomy or orchidopexy. The second stage 
of the analysis involved multivariate logistic re-
gression. We also studied SurgD in the subset of 
patients with PrD less than 24 hours, as, by our 
unit’s treatment algorithm, patients examined wi-
thin 24 hours are offered immediate surgery, whe-
reas those with later presentation are first exami-
ned with Doppler ultrasound, and offered surgery 
if results indicate iTT. All analysis was conducted 
with the R Statistical Language, version 3.2.3 (13) 
and its package rms (14). Statistical significance 
was established at p<0.05 and confidence inter-
vals (CI) at 0.95.

Non-parametric analysis
The explanatory variables age, TrD, PrD, 

SurgD, and rotation did not distribute normally, so 
differences were evaluated with the Mann–Whit-
ney test. Also, because of non-normalcy of distri-
butions, the relationship between age and PrD was 
studied with Kendall’s rank-based correlation test.

Logistic regression
Backwards step-down logistic regression, 

removing all cases with missing values, included, 
initially, the main effects of the predictor varia-
bles: Age, PrD, SurgD and rotation, as well as the 
2–way interactions: PrD x rotation and SurgD x 
rotation. We did not include TrD in the initial mo-
del, since it is the linear combination of PrD and 
SurgD. The minimal adequate model was selected 
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with Akaike’s Information Criteria (AIC). Proba-
bilities, odds ratios (OR) and relative odds ratios 
(ROR) were computed from the final model’s co-
efficients. Confidence intervals and statistical 
significance for model parameters, probabilities, 
OR and ROR were also established at 0.95 and at 
p<0.05.

RESULTS

We identified a total of 142 iTT patients, 
most of them adolescents (median age 15.8 ye-
ars, IQR 4.7 years). Median SurgD equaled 5.0 
hours, contrasting with a median PrD of 24.5 
hours (Table-1). In 25 cases we could not re-
cover information on rotation, so analysis in-
volving this variable was performed on the re-
maining 117 cases. Overall, 75 patients (52.8%) 
underwent orchidectomy.

BIVARIATE ANALYSIS

Age
Age was not significantly different between 

patients with patients undergoing orchidectomy or 
orchidopexy (15.7 vs. 15.8 years, p=0.89, Figure-1, 
Table-2). Also, there was no correlation between 
age and PrD (Kendall’s tau=-0.02, p=0.76).

Treatment delay
TrD was significantly longer in patients 

that underwent orchidectomy (median 101.5 vs. 
10.5 hours, p < 0.001). Both components of TrD: 
PrD (median 79.5 vs. 8.0 hours, p < 0.001, Figure-2) 

and SurgD (median 14.0 vs. 2.7 hours, p < 0.001), 
were also significantly longer in patients with lost 
testicles. SurgD was significantly different between 
patients with PrD shorter or longer than 24 hours 
(median 2.7 vs 19.0 hours, p < 0.001). However, 
among patients presenting before 24 hours of 
symptoms, SurgD was not significantly different 
between orchidectomy and orchidopexy cases 
(median 4.0 vs 2.5 hours, p = 0.1; Figure-3). Twelve 
patients presenting before 24 hours underwent 
orchidectomy, including a case with PrD shorter 
than 4 hours. In contrast, 10 patients with PrD 
longer than 24 hours had their testicles preserved, 
including a patient symptomatic for 100 hours.

Rotation
Among the 117 patients analyzed, 61 

(52.1%) underwent orchidectomy and 56 (47.9%) 
orchidopexy. Ages, PrD and SurgD had a similar 

distribution when compared with the full dataset 
(Table-2), but rotation was significantly different 
between patients submitted to orchidectomy or 
orchidopexy (median 3.0π vs. 2.0π radians, p < 
0.001, Figure-4). All patients with rotation greater 
than 5.0π radians underwent orchidectomy, whe-
reas all patients with less than 2.0π radians had 
their testicles surgically salvaged.

Logistic regression
The minimal adequate model included 

only PrD (z = -4.64, p < 0.001) and rotation (z = 
- 3.41, p < 0.001) as adverse predictors of surgical 
outcome (Table-3, Figure-4). Rotation decreased 

Table 1 - Overall results. 

N = 142 Median Range IQR
Age (years) 15.8 8.1 – 42.3 4.7
PrD (hours) 24.5 1.1 – 609.0 77.0
SurgD (hours) 5.4 0.5 – 145.5 18.0
TrD (hours) 30.0 2.83 – 681.0 101.5
N = 117
Rotation (π radians) 2.0 0.0 – 6.0 1.0

PrD = presentation delay; SurgD = surgical delay; TrD = treatment delay; Rotation = testicular rotation; IQR = interquartile range
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Figure 1 - Age distribution of patients either submitted to orchidopexy or orchidectomy.

the likelihood of orchidopexy after controlling for 
PrD. The ROR for orchidectomy with an increasing 
rotation of 1.0π to 2.0π radians, with PrD fixed at 6 
hours, equaled 2.30 (CI 1.42 – 3.10), whereas the ROR 
increasing PrD from 6 to 12 hours with a 2.0π radians 
rotation was computed at 1.43 (1.23 – 1.66). Table-4 
contains the probabilities of orchidopexy according 
to PrD and rotation, computed from the fitted model.

DISCUSSION

We observed an overall low surgical salvage 
rate (47.2%) with rather long TrD and PrD, reitera-
ting that time is key when treating testicular torsion, 
for prolonged ischemia times are unequivocally as-
sociated with disappointing salvage rates (3, 15, 
16). Limited knowledge of this fact may partially 
explain the 10% salvage rate often seen until 40 
years ago (17), and, thankfully, there has been a 
trend towards better salvage rates in the last de-
cades. Williams (18), in 1979, salvaged 69% of his 
cases, and Jones (7), in 1986, 75%. The best salva-
ge rate so far recorded, 97.6%, comes from Ireland 
(19), even though at a cost of a 52.9% false-po-
sitive rate. A noteworthy example of diagnostic 

shrewdness can be seen in the work of Sparks (20), 
from Rugby, England, presenting a 96% salvage 
rate as early as 1972.

Delays in treating testicular torsion are 
sometimes attributed to the lack of diagnostic 
acumen of emergency department staff, which 
can lead to medico-legal consequences. Howe-
ver, such argumentation overlooks the fact that 
treatment delays have two main components: the 
time interval between the beginning of symptoms 
and evaluation by the final assistant physician, 
and the interval between clinical evaluation and 
treatment itself. We were able to see that, in our 
population, the time before urological evaluation 
(presentation delay, PrD) was the dominant com-
ponent of the delay in treatment. Elsewhere, there 
are examples that the responsibility for treatment 
delay may not lie solely with the emergency de-
partment staff, which can, point-of-fact, attain 
high diagnostic accuracy (6, 7, 21). Investigators 
from California noted that patients’ transfers from 
primary and secondary to tertiary facilities was an 
independent risk factor for orchidectomy (22). In 
addition, an English study (15) revealed that ca-
regivers waited in average 32 hours (range 3–240 
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Table 2 - Bivariate analysis. 

Overall Orchidectomy Orchidopexy P (MW)

N 142 75 (52,8%) 67 (47,2%)

Age (years) Range 8.0 – 42.3 8.0 – 42.3 8.8 – 34.6 0.965

Median (IQR) 15.8 (4.7) 15.7 (4.6) 15.8 (5.9)

PrD (hours) Range 1.1 – 609 3.2 – 609.0 1.1 – 100.0 <0.001

Median (IQR) 24.5 (77.0) 79.5 (110.8) 8.0 (8.4)

SurgD (hours) Range 0.5 – 146.0 0.5 – 146.0 0.5 – 51.0 <0.001

Median (IQR) 5.3 (18.0) 14.0 (24.5) 2.7 (3.0)

SurgD with PrD < 24 hours Range 1.0 – 15.5 1.0 – 15.5 1.0 – 10.5 0.176

Median (IQR) 2.7 (2.5) 4.0 (2.2) 2.5 (2.5)

N 117 61 56

Rotation (π radians) Range 0.0 – 6.0 1.0 – 6.0 0.0 – 5.0 <0.001

Median (IQR) 2.0 (1.0) 3.0 (2.0) 2.0 (1.0)

Age (years) Range 8.1 – 42.3 8.1 – 42.3 8.9 – 34.6 0.773

Median (IQR) 15.9 (5.6) 15.8 (4.4) 16.0 (5.8)

PrD (hours) Range 1.1 – 609.0 3.2 – 609.0 1.1 – 100.0 <0.001

Median (IQR) 25.8 (80.9) 85.0 (113.0) 8.4 (10.5)

SurgD (hours) Range 0.5 – 114.0 0.5 – 114.0 0.5 – 51.0 <0.001

Median (IQR) 5.8 (19.3) 16.0 (25.0) 3.0 (3.2)

SurgD with PrD < 24 hours Range 1.0 – 10.5 1.0 – 5.7 1.0 – 10.5 0.688

Median (IQR) 2.9 (2.9) 4.0 (2.0) 2.8 (2.5)

Upper part of the table with N = 142, full dataset; lower part of the table with N = 117, dataset with complete variable information. 
IQR = interquartile range; PrD = presentation delay; SurgD = surgical delay; Rotation = testicular rotation; MW = Mann–Whitney’s test.

hours) to bring a patient with acute scrotum to 
medical attention. This extended time was claimed 
to be responsible for their 45% salvage rate.

There is disagreement about the role of age 
in the prognosis of testicular torsion. One can find 
evidence attributing worse prognosis to younger 
(7–9, 23), older (10–12), as well as to patients at 
extremes of age, i.e., younger than 10 and older 
than 40 years (22). We, however, were unable to 
find any relationship between surgical testicular 
salvage and age, in both bivariate and logistic re-

gression analysis. Therefore, among the subjects 
of our study, age did not influence surgical ou-
tcome.

In contrast, testicular rotation appears 
to play an important role in surgical outcome. 
The existence of some relationship between the 
amount of rotation, duration of ischemia and sur-
gical outcome has been known for almost a cen-
tury (2). There is experimental evidence (24) that 3 
or 4 complete turns produce irreversible ischemic 
changes as early as 2 hours, whereas one turn can 
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be tolerated for 12 hours, even though infarction 
inevitably occurs after 24 hours. Williamson as-
serted that there is no absolute time beyond which 
one can assume that infarction is inevitable (6). In 
his study, one organ was found necrotic after only 
4 hours’ ischemia, and 2 testicles were viable after 
25 days of symptoms. In an analysis of 186 tes-
ticular torsion cases, Sessions (25) observed that 

salvaged testis twisted less than lost organs (360o 
vs. 540o). Despite the impressive number of cases, 
the data was not submitted to multivariate analy-
sis, so the relative prognostic significance of time 
and magnitude of torsion was not investigated. A 
similar relationship was found by Cummings, that 
observed that mean rotation in salvaged cases was 
412o, contrasting with 630o in non-viable testicles 

Figure 2 - Distribution of presentation delay between patients either submitted to orchidectomy or orchidopexy.

Figure 3 - A: Distribution of treatment, presentation and surgical delay among all patients; B: Distribution of surgical delay 
between patients either submitted to orchidectomy or orchidopexy, with presentation delay < 24 hours

A B
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(11). From Kuwait, Al-Hunayan (26) was able to 
salvage 2 organs after 48 hours of ischemia, and 
noted that both had less one turn. Tryfonas (27), 
following 25 of his 75 treated cases, noticed that 
if rotation was greater than 360o, atrophy ensued 
after only 4 hours, in a manner similar to what oc-
curred in all cases with ischemia lasting for more 
than 24 hours. He also noticed no later atrophy 
between 12 and 24 hours with rotations betwe-

Figure 4 - Differences in the magnitude of torsion (Rotation, in π radian) between patients either submitted to orchidectomy 
or orchidopexy.

Table 3 - Results of multivariate logistic regression.

Parameter Estimate (CI) SE OR (CI) P

1 4.19 (2.57,  5.82) 0.83 - <0.001

PrD (hour) -0.06 (-0.08, -0.03) 0.01 0.94 (0.92, 0.97) <0.001

Rotation (π radian) -0.83 (-1.31, -0.35) 0.24 0.43 (0.27, 0.70) <0.001

SE = standard error; CI95 = 0.95 confidence interval; OR = odds ratio for testicular salvage, by increasing the explanatory variables by one unit; PrD = presentation delay in 
hours; rotation, magnitude of rotation, in complete turns.

en 180o and 360o. In a study from China (4), me-
dian rotation in salvaged organs was significantly 
less than in lost organs: 360o (90o–540o) vs. 540o 
(90o – 960o) (r = - 0.953, p = 0.011). These inves-
tigators called attention to 4 orchidectomy cases 
with less than 6 hours of symptoms, all of which 
had greater then 720o rotation. In our analysis, 
both presentation delay and rotation were signifi-
cantly and independently associated with greater 
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orchidectomy rates in iTT. Rotation had a crucial 
influence in surgical outcome, lowering the proba-
bility of orchidopexy even with very short treat-
ment delays, in a dose–dependent manner.

The first consequence of our findings is 
that one has to deal with greater uncertainty 
in forecasting surgical testicular salvage in iTT, 
even with short treatment delays, since it is im-
possible to know the cord’s rotation beforehand. 
Therefore, diagnostic imaging may not be affor-
dable, for even minimal increases in treatment 
delay can cost dearly. One might, nevertheless, 
institute measures to reduce testicular ischemia, 
such as manual detorsion: manual detorsion can 
be successful even when converting a 4.0π ra-
dian to a 2.0π radian torsion, which could allow 
some testicular perfusion. Furthermore, there is 
some experimental evidence that ischemic injury 
can be reduced with local hypothermia (28, 29), 
a very simple measure. There is ongoing research 
on pharmacological therapy to reduce ischemic 
injury (30), but the possibility of serious adverse 
effects requires careful clinical consideration.

The second consequence is that surgical tre-
atment should not be withheld with the argument 
that the testicle is all but lost, even in patients with 
long delays in presentation (>24 hours). Ten of our 
patients (7%) in such situation had their testicles 
surgically salvaged, including one with 100 hours 
of symptoms. One should keep in mind that pa-
tients with a single twist of the spermatic cord mi-
ght preserve some testicular irrigation, and have a 
viable testis at surgical exploration. Moreover, the 
patient might be suffering from intermittent tor-
sion, which explains finding a non-rotated testicle, 
even if typical symptoms are present.

This study has several drawbacks worth 
mentioning. The response variable of our analysis 
was surgical outcome, which is not the same as tre-
atment outcome. Treatment outcomes will be most 
likely worse than surgical outcomes, since some 
surgically salvaged organs will eventually atrophy. 
Thus, even with our low surgical salvage rates, our 
results might have represented an optimistic scena-
rio. Regarding our logistic model, we included ro-
tation as a continuous variable, even though it was 
recorded at discrete intervals. On the other hand, 
the rotation of the cord must occur continuously: 
a 4.0π radian rotation has necessarily gone throu-
gh lesser degrees, and, indeed, can be medically or 
spontaneously converted to a lesser degree. Fur-
thermore, we also acknowledge the possibility of 
a non-linear effect of rotation on testicular per-
fusion, and recommend additional caution in the 
interpretation of the regression results. Lastly, we 
also did not have access to data on patient refer-
rals and prior treatments, e.g., manual detorsion, so 
the use of treatment delay and its components as 
a surrogate for the duration of ischemia might be 
negatively biased. 

CONCLUSIONS

We have demonstrated, with non-parame-
tric and multivariate logistic regression analysis, 
that both presentation delay, the dominant com-
ponent of treatment delay for testicular torsion in 
our population, and testicular rotation were inde-
pendently and inversely associated with surgical 
salvage in intravaginal testicular torsion. Most im-
portantly, that testicular rotation exerts a multipli-
cative effect on ischemia time.

Table 4 - Probabilities of testicular salvage, computed from the model.

PrD (hours)

Rotation (π radians) 6 12 24

1 0.953 (0.718, 0.995) 0.934 (0.605, 0.994) 0.874 (0.358, 0.990)

2 0.898 (0.450, 0.993) 0.860 (0.331, 0.991) 0.751 (0.152, 0.986)

4 0.624 (0.078, 0.995) 0.538 (0.049, 0.982) 0.363 (0.018, 0.973)

Probability (with 0.95 confidence intervals).
PrD = presentation delay; Rotation, magnitude of rotation of the spermatic cord.
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The exclusion of other causes of acute 
scrotum by imaging studies is currently accepted 
practice, provided surgery is not postponed. Ho-
wever, our results demonstrate that this might be 
a dangerous path, for there seems to be no safe 
period in intravaginal testicular torsion.

ABBREVIATIONS

TrD = Treatment Delay
PrD = Presentation Delay
SurgD = Surgical Delay
iTT = Intravaginal Testicular Torsion
CI = 0.95 Confidence Interval
OR = Odds Ratio
ROR = Relative Odds Ratio
IQR = Interquartile Range
AIC = Akaike’s Information Criterion
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ABSTRACT									         ARTICLE INFO______________________________________________________________     ______________________

Purpose: This study was to confirm the safety and efficacy of BC dressing when used 
in surgical male wound healing at the urogenital area.
Methods: Open, non-controlled clinical study of phase II. A total of 141 patients, 
among those children, adolescents and adults with hypospadias (112), epispadias (04), 
phymosis (13) and Peyronie’s disease (12) that had a BC dressing applied over the oper-
ated area after surgery. A written informed consent was obtained from all participants. 
Study exclusion criteria were patients with other alternative treatment indications due 
to the severity, extent of the injury or the underlying disease. The outcomes evaluated 
were efficacy, safe and complete healing. The costs were discussed.
Results: In 68% patients, the BC dressing fell off spontaneously. The BC was removed 
without complications in 13% of patients at the outpatient clinic during the follow-up 
visit and 17% not reported the time of removal. In 3% of the cases, the dressing fell off 
early. Complete healing was observed between 8th and 10th days after surgery. The BC 
dressings have shown a good tolerance by all the patients and there were no reports 
of serious adverse events.
Conclusion: The bacterial cellulose dressings have shown efficacy, safety and that can 
be considered as a satisfactory alternative for postoperative wound healing in urogeni-
tal area and with low cost.
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INTRODUCTION

Surgical correction of genitalia anomalies 
has evolved recently with the use of new techniques, 
instruments and sutures, which have contributed to 
better results. In spite of this, the correct choice of 
dressing is still challenging, because wound hea-

ling is a dynamic and complex phenomenon and its 
phase duration in the urogenital area is longer when 
compared to dermatological healing. A number of 
materials have been used with different results, but 
there is no consensus about their use (1-7). Thus, the 
question remains regarding which dressing is the 
best for postoperative male wound healing.
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The clinical indication of a specific dres-
sing is based upon the protective function and 
mechanical barrier of the tissues against conta-
mination and reduction of edema caused by the 
surgical trauma. The material to be used should 
have physical features including elasticity, resis-
tance and flexibility and must adjust tightly to the 
tissue surface. The chosen dressing must present 
minimal adverse reactions when in contact with 
living tissues or organic fluids and must be easily 
removable (8, 9).

A bacterial cellulose (BC) dressing is being 
studied as a viable alternative. Previous studies, 
phase I, have shown its effectiveness as a mecha-
nical barrier and a safe adjuvant in the treatment 
of a surgical wound after hypospadias correction. 
This material showed the following characteristics 
for an ideal dressing: it removed exudates, crea-
ted a moist environment, offered protection from 
foreign substances and promoted tissue regenera-
tion (9).

The objective of this study was to confirm 
the safety and efficacy of the BC dressing when 
used in surgical male wound healing in the uro-
genital area.

MATERIALS AND METHODS

Sample
This was an open, non-controlled clinical 

trial (Non-Randomized Controlled Trial, NRCT), 
phase II study, to assess the BC dressing efficacy 
and safety. Both efficiency and safety were de-
monstrated in a preview study, phase I (Randomi-
zed Controlled Trial, RCT). The phase I study, using 
polyurethane and BC dressings enabled compari-
son and exclusion of the polyurethane group, due 
to better results obtained from the BC dressing in 
cases of hypospadias repair (9).

The phase ll population study included 
children, adolescents and adults with hypospadias 
(112-40% proximal and 60% distal), epispadias 
[04], phymosis [13] and Peyronie’s disease [12]. 
The patients and their relatives were formally in-
formed about the study and were invited to join 
it. One hundred and forty-one [141] patients were 
included in the study after a written informed 
consent.

Patients were submitted to anamnesis, in-
cluding questions about previous surgeries, and 
physical and urological examinations. The exclu-
sion criteria were patients with other alternative 
treatment indications due to the severity, extent of 
the injury or due to underlying disease.

Technique of BC dressing application
A physician, with residents participating 

as assistants, operated on the patients. Immedia-
tely after the end of the surgery the BC dressing 
was applied. To make sure that all procedures were 
carried out properly, all patients were hospitalized 
in a public teaching hospital for 10 days for hy-
pospadias or epispadias and 2 days for Peyronie 
disease. Circumcision patients left the hospital on 
the same day. The BC dressing, sized 8.0×15.0cm, 
could be cut according to patient surgical wound 
size. The BC dressings had been previously sterili-
zed using 25kGy of gamma irradiation. After end 
of the surgical procedure, the area was washed out 
with saline and dried with gauze. The dressings 
were applied over the whole penile shaft excluding 
glands in all cases. No tension was applied to the 
wound area when the BC dressing was fixed (9). 
The BC dressings were donated by the Laboratory 
of Biopolymers at the Experimental Station of Su-
garcane, Federal Rural University of Pernambuco.

Outcomes evaluated
Safety was assessed by adverse event re-

ports, such as skin irritability next to the dressing 
area, categorized by feeling of warmth, itching, 
swelling, pain, and hyperemia.

Efficacy was classified according to the 
degree of adhesion to the wound area (fully adhe-
red, partially detached or without adhesiveness); 
discomfort (described during the questionnaire as 
“very uncomfortable”, “uncomfortable”, or “not a 
problem” during the BC dressing use); and tran-
sudation, evaluated by exudates drainage and the 
BC dressing ability to remain fixed when wet.

The primary endpoint was the time range 
needed for complete healing, measured by time 
at which the BC dressing spontaneously fell off. 
Other important outcomes such as pain, wound 
volume reduction, granulation, odor and scar qua-
lity were also monitored.
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In addition to these parameters, a compa-
rison with other dressings was made in order to 
estimated costs and relationship of BC to other 
dressing already available on the market. The 
comparisons ranged from individual sale price for 
each dressing to the required number of surgical 
wound manipulations required in the urogenital 
area, over the 14 days that the patient was being 
monitored.

Furthermore, the study also provides a 
descriptive analysis of phase II data. It compares 
statistical inference between phases I and II using 
the Fisher’s exact test, considering the nominal le-
vel of 0.05 to reject the null hypothesis.

Ethical Aspects
The study followed the ethical recommen-

dations of the National Council of Health, the Hel-
sinki Declaration and the Nuremberg Code for hu-
man experiment. The study is also listed on www.
clinicaltrials.gov, #NCT02531828, and was appro-
ved by the National Ethics Committee in Research 
(CONEP #676.414). The non-inclusion of a control 
group was discussed and accepted by the Ethical 
Committee of the Institution.

RESULTS

Table-1 summarizes the results. The groups 
ranged in ages from 2 to 12 years old (children), 

with an average of 5.4 years (hypospadias or epis-
padias); 12 to 16 years old (adolescents) with an 
average of 14.7 years (circumcision); and 50 to 60 
years old (adults), with an average of 53.6 years 
(Peyronie’s disease).

The follow-up evaluation was done by one 
of the team members on a daily basis during the 
time the patients were in hospital. The BC dressing 
removal was carried out considering the monito-
ring time previously defined for each case.

The patients and their parents were advi-
sed to keep the bandage in situ after hospital dis-
charge and to inform the researchers when the BC 
dressing fell off spontaneously.

In 66 cases, the dressing fell off sponta-
neously around the 9th or 10th day during the hos-
pital stay. These patients were part of the hypos-
padias correction group (Figure-1).

For twenty-nine patients the BC dressing 
fell off between 11 to 14 days post surgery, with 
the regular washing instructions having been 
followed properly. These patients underwent sur-
gery for hypospadias correction, epispadias or 
phimosis (Figure-2).

Six adult patients submitted to circumci-
sion and all patients treated for Peyronie’s disease 
[12] had their BC dressing removed at the clinic 
during the follow-up visit, between the 8th and 
10th days after surgery. In all cases [18] the ope-
rated area was perfectly healed.

Table 1 - Sample characterization and parameters evaluated.

Disease N Hospitalization
(N days)

Age
(average/ 

years)

Time to Dressing Removal
(day)

Fell off Spontaneously Removed Not Informed

1st* 9th - 10th 11th - 14th 8th – 10th

Hypospadias 112 10 5.4 2 66 25 0 19

Epispadias 4 0 0 3 0 1

Phymosis 13 0 14.7 2 0 1 6 4

Peyronie’s 12 2 53.6 0 0 0 12 0

Total 141 10 4 66 29 18 24

(%) 3% 47% 21% 13% 17%

Note: N = number. Values are average, total number or percentage (%).
* The dressing was reapplied and remained until 11th day.
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Figure 1 - BC dressing molded to the penile shaft, involving all surface.

Figure 2 - BC dressing fell off spontaneously, after complete healing.
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The exact time of spontaneous falling of 
the dressing was not reported for twenty four 
(17%) patients, but all of them were evaluated du-
ring the follow-up visit and a satisfactory outco-
me was observed.

In four patients (2 phymosis, 2 hypospa-
dias) the BC dressing fell off spontaneously on the 
first postoperative day without further complica-
tions except edema. In those cases, the dressing 
was reapplied and remained until the 11th day. The 
BC dressings were well tolerated by all patients. 
BC efficacy and safety in all cases are summarized 
in Table-2. Hyperemia limited to the dressing area, 
but without edema or other local irritation signs 
was observed in five patients.

Most of the patients suffered discomfort 
(62.4%); some of them (37.6%) said that the BC 
dressing presence even reduced the pain. Analge-
sic was prescribed to approximately 50% of the 
patients on the first day after surgery and this dro-
pped to 30% on the following days. Besides that, 
there was no analgesic indication for use during 
the BC dressing removal.

Clinical complications were not observed 
(such as ischemia, impeded voiding, penile chor-
dee and infection). The professionals who accom-
panied the BC dressing and the wound healing 
process classified the odor and exudate as sui ge-
neris.

DISCUSSION

Numerous variations in the type and style 
of dressings have been proposed (10-12). There is 
no consensus on the correct dressing material to 
be used during the post-operatory period of male 
patients with genital anomalies. However, an ideal 
wound dressing must be easily and quickly ap-
plied, it must effectively absorb the leakages of the 
wound, pressurize the flaps and grafts effectively, 
without damaging blood circulation, thus preven-
ting hematoma formation and helping wound he-
aling, it must protect against infections, and must 
be easily and painlessly removable (1, 12).

In the present study, there was no need for 
dressing exchange and it was possible to wash as 
many times as needed, including the daily bath. 
The BC dressing is multiperforated and transpa-

rent making it possible for caretakers and doctors 
to discern the existence of possible hematomas 
or necrosis areas which are very troublesome in 
male genitalia surgeries. The BC dressing adhe-
res naturally to the wound due to its hygroscopic 
characteristics, providing protection to the injured 
area. During the wound reepithelialization the BC 
dressing usually starts to come off after a couple 
of days and falls off spontaneously when comple-
te healing is achieved. This dressing is effective 
in odor control, in exudation capacity, in humidi-
ty and temperature maintenance, all required for 
surgical wound healing. These characteristics were 
similar to those in the Phase I study (9).

BC is a biomaterial, obtained by bacterial 
synthesis from sugarcane molasses (13), descri-
bed in previous studies as a safe dressing with 
low toxicity (14), biocompatible (15), promoting 
growth and cell differentiation (17) and, thus, 
contributing to the healing process (9, 16, 17) 
and epithelialization (18). Preclinical and clini-
cal studies have shown that this biomaterial is 
effective as a mechanical barrier and adjuvant 
in the treatment of surgical wounds (9) and in 
ulcerative injuries (17).

The BC dressing is easy to use (applied/re-
moved) and during the present study no difficul-
ty was reported in carrying out routine hygiene 
procedures. Caretakers, patients and doctors also 
described the BC as easy to remove after saline 
solution (0.9%) or water irrigation. On the other 
hand, in a previous study that had a control group 
using polyurethane as a dressing, three patients 
(10%) reported difficulty during dressing removal 
due to its strong adhesion, the process as being 
stressful and their need for analgesics (9).

In comparison, the polyurethane dressing 
is a plausible alternative, whereas the BC dressing 
can be named as intelligent (9). The dressing re-
ferred to as “intelligent” must be able to alter the 
wound microenvironment, inducing endogenous 
signaling and leading to a wound repair (19) such 
as cytokines and growth factors (20).

A slight hyperemia limited to the surgical 
scar area was observed during the first three days 
with no other local irritation signs. The pain and 
discomfort reported by most patients can be re-
garded as an individual response and is possibly 
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Table 2 - Outcomes evaluated in Phase II compared to Phase I Study (unpublished data).

Outcomes Phase I Study

(Hypospadias)

Phase II Study

(Hypospadias, Epispadias, Phymosis and 

Peyronie’s Disease)

Polyurethane BC BC p-value RR IC 95%

N° of patients 30 30 141 - - -

SAFETY Adverse events:

Hyperemia 0 1 (3.3%) 5 (3.6%) 0.6120a 1.556 0.8304-2.914

Hyperemia/Edema 2 (6.7%) 0 0 0.1471b 2.264 0.8678-5.906

Edema 1 (3.3%) 0 0 1.0000c 0.9483 0.1537-5.852

EFFICACY Adherence degree:

Fully adhered 30 (100%) 28 

(93.3%)

137 (97.2%) - - -

Partially detached 0 2 (6.7%) 2 (1.4%) 0.4915a - -

1.0000b - -

0.1453c 0.3394 0.1204-0.9571

Difficulty removed 3 (10%) 0 0 0.2373a 2.111 1.606-2.776

0.0050b* 6.222 4.404-8.791

- -

Early dressing fall 0 2 (6.7%) 4 (2.8%) 0.4915a - -

1.0000b - -

0.3105c 0.5419 0.1664-1.765

Pain and discomfort:

Uncomfortable 23  (76.7%) 24 (80%) 88 (62.4%) 1.0000a 0.9088 0.5078-1.626

Not a problem 7 (23.3%) 6 (20%) 53 (37.6%) 0.2054b 1.776 0.8095-3.897

0.0898c 2.107 0.9120-4.868

Use of analgesic:

In the 1st p.o. 20 (66.7%) 21 (70%) 70 (49.6%) 1.0000a 0.9268 0.5458-1.574

0.1086b 1.800 0.8962-3.615

0.0463c* 2.051 0.9975-4.218

After 1st p.o. 8 (26.7%) 6 (20%) 20 (14.2%) 0.7611a

0.1062b

1.195

1.857

0.6928-2.061

0.9216-3.742

0.4095c 1.394 0.6319-3.076

At dressing removal 3 (10%) 0 0 0.2373a 2.111 1.606-2.776

0.0050b* 6.222 4.404-8.791

- - -

Healing (time)

8th-10th 9 (30%) 22 

(73.3%)

84 (59.6%) 0.0017a* 0.4009 0.2212-0.7266

11th-14th 21 (70%) 8 

(26.7%)

33 (23.4%) <0.0001b* 0.2488 0.1229-0.5038

1.0000c 1.064 0.5153-2.195

Notes: p.o = postoperative; BC = Bacterial Cellulose; RR = Relative Risk; IC = confidence interval. Values are total number or percentage (%).* Statistical significance 
if p<0.05, to a: Polyurethane≠BC phase I; b: Polyurethane≠BC phase II; c: BC phase I≠BC phase II, by the Fisher's exact test. 
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related to the surgical trauma. However, some pa-
tients reported pain relief using the BC dressing 
(37.6%). There were no reports of any adverse 
events. Similar BC dressing outcomes data were 
observed in phase I (9).

The potential disadvantages (such as ische-
mia, infection and pain during dressing removal) 
identified in another study (12) were not observed 
when the BC dressing was used.

This dressing provided effective pressure 
in hypospadias or epispadias surgery; it was effec-
tive in preventing mucosal bleeding after circum-
cision and provided a perfect healing in Peyronie’s 
disease patients. In most patients, the BC dressing 
spontaneously fell off (71%) and the healing pro-
cess was accomplished between 8th and 10th posto-
perative day (60%).

Although there is still controversy about 
the need for a post-operative dressing, mainly re-
garding hypospadias repair (13, 21), in the present 
study the BC proved to be a satisfactory wound 
dressing because it removes exudate material, cre-
ates a moist environment, offers protection from 
foreign substances and promotes tissue regenera-
tion (Table-2).

The estimated cost of the BC dressing 
(US$4 per patient) is low when compared to simi-
lar materials (ranging from US$17 to US$25) or 
others, such as polyurethane (ranging from US$5 
to US$7).

CONCLUSIONS

The absence of adverse events confirms 
BC dressing safety and its efficacy can be valida-
ted by the suitable healing time, adhesiveness in 
the wound area, retention of the moisture, tran-
sudation capacity and pain and discomfort relief. 
The biomaterial is a highly satisfactory alterna-
tive, since it is a natural product obtained from 
renewable source, low cost and its use is adequate 
for postoperative wound healing in the urogenital 
area.
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Purpose: To develop a rabbit experimental study to test the hypothesis that surgical 
repair of hypospadias with severe ventral curvatures might be completed in one stage, 
if a graft, such as buccal mucosa, could be placed over the tunica vaginalis flap used 
in corporoplasty for ventral lengthening, with the addition of an onlay preputial island 
flap to complete the urethroplasty.
Materials and methods: The experimental procedure with rabbits included a tunica 
vaginalis flap for reconstruction of the corpora after corporotomy, simulating a ventral 
lengthening operation. A buccal mucosa graft was placed directly on top of the flap, 
and the urethroplasty was completed with an onlay preputial island flap. Eight rab-
bits were divided into 4 groups, sacrificed at 2, 4, 8 and 12 weeks postoperatively, and 
submitted to histological evaluation.
Results: We observed a large number of complications, such as fistula (75%), urinary 
retention (50%) and stenosis (50%). There were two deaths related to the procedure. 
Histological evaluation demonstrated a severe and persistent inflammatory reaction. 
No viable tunica vaginalis or buccal mucosa was identified.
Conclusions: In this animal model, the association of a buccal mucosa graft over the 
tunica vaginalis flap was not successful, and resulted in complete loss of both tissues.
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INTRODUCTION

Hypospadia is one of the most common con-
genital deformities in humans. Its incidence varies 
between 1:1000 and 1:100 births (1, 2). The etiol-
ogy is not fully understood, but there are theories 
involving testosterone deficiency, multifactorial 
causes, genetic predisposition, tissue remodeling and 
others (3). The recommended treatment is surgery at 
between six and twelve months of age (4).

The choice of optimal method depends on 
anatomical factors, one of the main challenges in 

surgery for severe hypospadias is the correction 
of severe ventral curvatures, especially in cases 
where only a dorsal plication is not sufficient to 
straighten the penis shaft, and ventral lengthening 
of the corpus cavernosum is necessary. A number 
of tissues have been used as grafts to restore cor-
pora integrity after corporotomy; the main ones 
are the tunica vaginalis flap, the dermal allograft 
and the porcine intestinal submucosa (5).

We aimed to evaluate histologically in an 
animal model the hypothesis that surgical repair 
of hypospadias with severe ventral curvatures 
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might be completed in one stage, if a graft, such 
as buccal mucosa, could be placed over the tunica 
vaginalis flap used in corporoplasty for ventral 
lengthening, with the addition of an onlay prepu-
tial island flap to complete the urethroplasty. The 
study focuses on assessing the dogma if grafting 
over a flap tissue is feasible.

MATERIALS AND METHODS

We designed an experimental study ap-
proved by the institutional ethical review board. 
We treated 8 male rabbits of the species Oryctola-
gus cuniculus from a New Zealand strain, weigh-
ing between 2.0kg and 2.5kg. The sample was di-
vided into 4 groups of 2 of animals, according to 
the date of euthanasia: sacrificed after 2, 4, 6 and 
12 weeks.

Surgical technique
We obtained a 1.0 x 0.5cm buccal mucosa 

graft from the donor jugal area. Using sterile te-
chniques and a 3.5 x optical magnifying glass, the 
penis was freed by incising the fold between the 
ventral penile portion and the anus, facilitating 
access to the urethra. After exposing the urethra, 
the penile portion of it was completely separated 
from the corpus cavernosum, exposing the tuni-
ca albuginea. The urethra was entirely sectioned 
transversally, and the urethral stumps were fixed 
to the corpus cavernosum with 6.0 PDS suture 
thread, maintaining a distance of 1cm.

The left hemiscrotum (rabbits have two 
independent hemi scrotum) was incised and the 
tunica vaginalis separated from the testicle to ob-
tain a flap that could reach the urethra. A subcu-
taneous tunnel was then created, so that the flap 
obtained could pass through the tunnel and reach 
the urethra. The corpus cavernosum exposed by 
the incision of the urethra was repaired with PDS 
suture 6.0, to enable repair of a defect in it, by 
sectioning the tunica albuginea of the corpus ca-
vernosum over an area of 0.5 x 0.5cm, simulating 
a corporotomy. At this point, there was intense 
bleeding which was controlled by suturing the tu-
nica vaginalis flap (visceral surface) to the edge of 
the defect of the corpus cavernosum with PDS 7.0, 
in continuous form, along three quadrants (upper, 

lower, and right side), keeping the pedicle of the 
tunica free (Figure-1). The buccal mucosa graft 
was then positioned over the tunica vaginalis and 
sutured with continuous PDS 7.0 stitches, connec-
ting the shorter edges of the graft to the back part 
of the urethral stumps, thereby reconstructing the 
urethral plate (Figure-1). A 1.0 x 0.4cm longitudi-
nal flap was then made out of the inner foreskin 
of the rabbit’s penis. For this, two anchor stitches 
were applied to the inner foreskin, on the ventral 
surface, 1cm from the boundary between the skin 
and the mucosa. Thus, the parietal surface of the 
foreskin was exposed, to comprise the lumen of 
the future neourethra when laid over the urethral 
anastomosis (Figure-1). We opted to use a flap of 
the ventral foreskin, avoiding transposition of the 
flap from the dorsal to the ventral surface, simpli-
fying and streamlining the procedure. In this way, 
after defining the flap, it was rotated from distal to 
proximal, thereby covering the urethral defect, to 
complete the neo urethroplasty. After rotating the 
flap, a continuous suture of the neourethra was 
made with PDS 7.0 thread. Following the urethro-
plasty, reconstruction of the penile skin was com-
pleted with the synthesis of subcutaneous tissue 
and genital skin, with separate stitches of catgut 
4.0. The urethral catheter was withdrawn at the 
end of the procedure. Neither drains nor cystos-
tomy were used postoperatively.

Gross histological analysis
A macroscopic analysis of the rabbit’s 

penis was conducted looking for scar healing, 
external appearance, and the presence of compli-
cations such as fistula or diverticulum. To evalu-
ate the presence of stenosis, the urethra of each 
animal was catheterized with a urethral tube. The 
penis was sectioned at its base, preserving the 
corpora cavernosa and corpus spongiosum, and 
immediately fixed in 10% formaldehyde for a pe-
riod up to 20 days.

Microscopic analysis
The pieces were sectioned transversally 

in 3mm slices, allowing the inclusion of 4 trans-
versal segments of the same penis in each block, 
which were processed using the normal technique 
for embedding in paraffin. Slices of whole penis 
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Figure 1 - Step-by-step description of the technique consisting of a tunica vaginalis flap for reconstruction of the corpora 
after corporotomy. A buccal mucosa graft was placed directly on top of the flap, and the urethroplasty was completed with 
an onlay preputial island flap.

were included, from the glans, passing through 
the region that was operated on, to the base, and 
analyses at 40, 100, and 400 x magnification 
were performed with an optical microscope (Ni-
kon Eclipse E 600). The paraffin blocks were cut 
to a thickness of 5 microns, with a rotary paraffin 
microtome, and stained with hematoxylin eosin 
(HE) and Masson (TM). A histological evaluation 
was conducted with an optical microscope by a 
single pathologist, specialized in the urogenital 
tract and experienced in the analysis of rabbit 
urethra (SRRA). The pathologist had no know-
ledge of the date of euthanasia of each case, and 
analyzed all the slides on the same day at the end 
of the study (Figure-2).

The predominant inflammatory pheno-
mena (intensity of acute and chronic inflamma-
tion), the presence and intensity of fibrosis, the 
type of revetment epithelium of the neourethra, 
and especially, any epithelial changes that oc-
curred postoperatively were evaluated, as well as 
any complications. An acute inflammatory re-

action was defined as the predominant presence 
of polymorphonuclear leukocytes, and a chronic 
inflammatory reaction was defined by the predo-
minant presence of lymphoplasmacytic infiltrate. 
Semiquantitative analysis of the inflammatory re-
action was based on the following criteria: a score 
of zero for the absence of an inflammatory re-
action, a score of 1 for minimal inflammation, 2 
for moderate inflammation, and 3 for extensive 
inflammation characterized by abscesses or mi-
croabscesses for the acute type, and the presence 
of aggregations of lymphocytes for the chronic 
type. Fibrosis was characterized by the presence 
of fibroblasts replacing normal tissue with colla-
gen deposits, and calculated by the distance be-
tween the urethral lumen and the beginning of 
the corpus cavernosum, using scores of 1 (mini-
mal fibrosis), 2 (moderate), and 3 (maximum). The 
types of epithelia considered were transitional cell 
epithelium (urothelium), non-keratinized stratified 
epithelium (buccal mucosa), and keratinized stra-
tified epithelium (lining of the inner foreskin). The 

BA
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complications looked for were fistulas, diverticula, 
stenosis, and dehiscence. The results of the histo-
logical analysis of the eight animals are shown as 
descriptive values and frequencies, and no statisti-
cal analysis was performed. There were no missing 
values to deal with.

RESULTS

In the first postoperative week, intense 
hyperemia of the surgical wound and scrotal ede-
ma were observed in all eight animals. In the pair 
of animals sacrificed at two weeks, an increase 
in scrotal edema was noted, with one rabbit pre-
senting necrosis of the scrotal skin, as well as an 
urethro-cutaneous fistula and inflammation of the 
surgical site, leading to death. The outcome of the 
other animal was satisfactory, and euthanasia was 
performed at 14 days. In the animals in Group 2 
(four weeks), the presence of urethra-cutaneous fis-
tula was noted from the second week and persisted 
until the time of euthanasia. However, an apparent 
improvement of the scrotal edema was observed.

The presence of fistula was confirmed in 
both rabbits in Group 3 (eight weeks). One rabbit 
made good initial progress, but evolved with a 
voluminous urethra-cutaneous fistula and died 
at 53 days. The animals in Group 4 (sacrificed at 
12 weeks) had good postoperative evolution. One 
of the animals presented leakage of urine from 
the proximal edge of the wound during the first 
week, which stopped spontaneously. The other 
animal did not have fistula. Catheterization was 
not possible in four of the six animals with fis-
tula. We consider only two of the animals, one 
from the 2 week group and one from the 12 week 
group, to have evolved without complications 
(Table-1). These animals were evaluated within 
six hours following the lethal event. Both had 
moisture in the genital region, indicating the 
presence of urethra-cutaneous fistula and diffi-
culty inserting the tube. After removing the tube, 
drainage of a large amount of urine was obser-
ved, characteristic of urinary retention caused by 
stenosis. In the other animals, there were no di-
fficulties with tube insertion.

Figure 2 - Histological aspect of the reconstructed urethra in which dorsal component consisted of a transitional urothelium 
and ventral component of a stratified scamous epithelium (group 8 weeks, HE x 40).
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Microscopic results
For a better evaluation of microscopic 

phenomena, the inflammatory findings, fibrosis, 
characteristics of the epithelium, and characteris-
tics of the chorion are shown in Table-2.

DISCUSSION

Hypospadias repair is a challenging topic 
of urogenital reconstructive surgery, and many 
different techniques are currently being used (6). 
Around 10% of patients with proximal hypospa-
dias have true chordees (7). In our study, we made 
an ambitious three concept proposal to correct 
complex hypospadias with: 1) dorsal buccal mu-
cosa graft for replacement urethroplasty, ventral 
flap of foreskin for the ventral region of the pe-
nis and tunica vaginalis flap for corporoplasty; 
2) the tunica vaginalis flap overlaying the onlay 
buccal mucosa graft for the urethroplasty; and 
3) all this in a one-stage procedure. Two stage 
repair is the most commonly used technique in 
proximal hypospadias or in hypospadias with se-
vere chordee, where it is necessary to section the 
urethral plate for correction (6, 8, 9). In fact, in 
cases where it is necessary to perform corporo-
plasty in addition to plate sectioning, there ap-
pears to be a consensus that two stage repair is 
preferable, with a variety of techniques used for 
corporoplasty (6). However, the development of a 
one stage procedure for complex hypospadias is 
still being investigated (10).

Substitution tissues possibly used in uro-
logical surgery are the arteries, veins, the ureter, 
the cecal appendix, the skin, bladder and buccal 
mucosa. Tunica vaginalis has been used exten-
sively in surgery for the treatment of Peyronie’s 
disease and chordee (11, 12), in the prevention of 
fistula and to cover suture stitches. Clinical (13) 
and experimental studies support the use of tunica 
vaginalis as a flap for ventral corporoplasty (11, 
13) and urethral reconstructions, with one dorsal 
and one ventral “onlay” flap (14). An experimen-
tal study with rabbits comparing the tunica vagi-
nalis as a flap with the same tissue as the graft 
found that the flap had good integration, but the 
same was not true for the graft (11). In an experi-
mental study with rabbits in our university (15), 
the buccal mucosa showed good integration re-
sults. Histological results showed no fibrosis, re-
traction or necrosis in 12 rabbits after 6 weeks. 
That study inspired us to use buccal mucosa in 
our experiment. However, while in that study only 
moderate, acute inflammation was seen, we ob-
served intense inflammation in the whole sample, 
with ulceration and neutrophil collections in two 
to four weeks. We attribute this inflammation to 
the surgical procedure as a whole. In 2007, Leslie 
et al. analyzed the use of the tunica vaginalis as 
a dorsal graft associated with an onlay island flap 
of the foreskin in urethral reconstruction surgery 
in rabbits, through a histopathological analysis. 
Histological evaluation demonstrated good in-
corporation of the tissues. The authors concluded 

Table 1 - Description of surgical complications.

Group Animal Complications

Group 1 (2 weeks) Animal 1A Necrosis of the scrotal skin/ urethrocutaneous fistula/ Death

Animal 1B Normal

Group 2 (4 weeks) Animal 2A Urethrocutaneous fistula

Animal 2B Urethrocutaneous fistula

Group 3 (8 weeks) Animal 3A Urethrocutaneous fistula / Death

Animal 3B Urethrocutaneous fistula

Group 4 (12 weeks) Animal 4A Urethrocutaneous fistula (spontaneous resolution)

Animal 4B Normal
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that in rabbits, the histological evaluation of a 
tunica vaginalis graft, applied dorsally over the 
corpora cavernosa, combined with an onlay flap 
of the inner foreskin, presented total integration 
with the adjacent urothelium, good tolerance, 
and a low level of complications (fistula and di-
verticulum) (14).

The study by Leslie et al. is similar to ours 
in its creation of a complex surgical procedure 
that evaluated a dorsally applied tunica vaginalis 
graft, as in the analogous three-in-one technique 
(16). Once again it is worth noticing that even in 
a complex procedure, also involving a flap and 
a graft to perform replacement urethroplasty, we 
observed far fewer complications. In the animals 
euthanized at 12 weeks (Group 4), there was a 
reduction in polymorphonuclear cells and an in-
crease in lymphoplasmacytic infiltrate. We also 
noted that the characteristics of the epithelium 
of these rabbits were entirely different from the 
other groups, in which acute inflammation pre-
dominated and the squamous epithelium present-
ed ulcerations even to the point of necrosis, prob-
ably attributable to the surgical trauma as a whole 
(Figure-3). In 2001, Hafez et al. compared the ap-
plication of the tunica vaginalis as a flap versus 
a graft for the correction of a defect of the tunica 
albuginea. In this evaluation, the flap showed evi-
dence of an intact blood supply, viability of the 
cremasteric musculature without necrosis, and 
collagen remodeling at 12 weeks (11). In contrast, 
our study did not identify the tunica vaginalis in 

the histological analysis. We were not able to con-
firm the presence of the tunica vaginalis meso-
thelium in our slides. Thus, despite having used 
a technique similar to theirs, our results regard-
ing the tunica vaginalis did not concur (11). There 
was no viability of the tunica vaginalis. We sug-
gest that this must be related to the buccal mucosa 
graft that did not consolidate, leading to intense 
inflammation and loss of the flap. This study was 
proposed with the purpose of developing, in an 
animal model, a surgical technique that enabled a 
corporoplasty to be performed with a tunica vagi-
nalis flap and urethroplasty with a buccal mucosa 
graft in a single surgery. However, we are faced 
with a belief in reconstructive surgery: to apply 
a graft directly over a flap. We did not find any 
studies testing this approach, and so we decided 
to test it.

Previous studies on hypospadias repair in 
our university presented very good results, with 
no natural deaths and two cases of fistula in the 
16 rabbits in one study (14) and no complications 
in the other two (15, 17). In contrast, we observed 
two deaths (at two and eight weeks) and six ani-
mals with fistula, four of which presented urinary 
retention and urethra stenosis. Our complications 
were, therefore, more frequent and more severe. 
Our results were very heterogeneous among the 
rabbits, in terms of both clinical evolution and 
histological results, which we must interpret care-
fully. We observed unfavorable clinical outcomes 
overall, with all animals showing scrotal edema 

Table 2 - Microscopic findings of four groups in regards to inflammatory cells, fibrosis, epithelium and complications.

2 weeks 4 weeks 8 weeks 12 weeks

Polymorphonuclear Infiltrate 2+ 1 to 2+ 1 to3+ 1+

Fibrosis 1 to 2+ 1 to 3+ 2+ 1+

Urethral epithelium Stratified Stratified Stratified Stratified

Transition Transition Transition Transition

Epithelium Epithelium Epithelium Epithelium

Complications Pyocytes Pyocytes Fibrin crust leukocyte Foreign body 
reaction

Foreign body reaction Granulation 
tissue

Ulcerations
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and intense wound hyperemia, progressing to a 
large number of complications. In the first week, 
we observed fistula in six animals (75%), three 
with a high volume of urine release. These data 
conflict with those from previous studies that in-
volved only one tissue replacement. Histological 
findings confirm the unfavorable clinical find-
ings, with a pattern of large structural changes, 
highlighting the absence of epithelialization and 
tissue regeneration, as well as intense inflamma-
tion and architectural lesions, producing fistula 
(Figure-4), and complicating the repair process. 
We also observed the formation of abscesses in 
four animals, with necrosis and a large amount of 
pyocites, mainly in the urethral lumen. The tech-
nique seemed inadequate, considering the high 
number of complications and unfavorable clinical 
outcomes. We believe that there is a multifacto-
rial explanation for the failure of the procedure. 
We understand the complicating factors to be: the 
complexity of the surgical procedure, the exten-
sive tissue manipulation, with prolonged surgical 
time, the combined use of dorsal flap and graft, 
the experimental defect produced in the corpus 

cavernosum, and the corporoplasty with urethro-
plasty. Which of these factors contributed to the 
failure of the procedure failure is something to be 
investigated in larger samples, with more control 
groups. Therefore, we recommend performing the 
surgery for the correction of complex hypospadias 
in two stages, and discourage the use of graft over 
flap in clinical series.

CONCLUSIONS

The experimental model of complex hy-
pospadias corrected with dorsal buccal mucosa 
graft for replacement urethroplasty, ventral flap 
of foreskin for the ventral region of the penis, and 
tunica vaginalis flap for corporoplasty; with the 
tunica vaginalis flap overlaying the onlay buccal 
mucosa graft for the urethroplasty; and one stage 
procedure, has resulted in a high number of com-
plications, observed both histologically and in the 
clinical evolution of the experimental animals. It 
is not recommended that this procedure for com-
plex hypospadias be reproduced, until the reasons 
for the failure have been identified.

Figure 3 - Histological representation of epithelial erosion and presence of necrotic tissue in the luminal area of the 
urethra (group 2 weeks, HE x 40).



ibju | Complex hypospadias surgery: graft on flap

1235

Funding

This study received funding from CAPES 
(Coordenação de Aperfeiçoamento de Pessoal de 
Nível Superior – Coordination for the Improve-
ment of Higher Education Personnel).

CONFLICT OF INTEREST

None declared.
 
REFERENCES

1.	 Baran CN, Tiftikcioglu YO, Ozdemir R, Baran NK. What is 
new in the treatment of hypospadias? Plast Reconstr Surg. 
2004;114:743-52.

2.	 Kalfa N, Sultan C, Baskin LS. Hypospadias: etiology and 
current research. Urol Clin North Am. 2010;37:159-66.

3.	 Baskin LS, Ebbers MB. Hypospadias: anatomy, etiology, and 
technique. J Pediatr Surg. 2006;41:463-72.

4.	 [No Authors] Timing of elective surgery on the genitalia of 
male children with particular reference to the risks, benefits, 
and psychological effects of surgery and anesthesia. 
American Academy of Pediatrics. Pediatrics. 1996;97:590-4.

Figure 4 - Histological aspect of urethral ulceration and fistula formation with marked inflammatory process (group 
2 weeks, HE x 40).

5.	 Leslie JA, Cain MP, Kaefer M, Meldrum KK, Misseri R, 
Rink RC. Corporeal grafting for severe hypospadias: a 
single institution experience with 3 techniques. J Urol. 
2008;180:1749-52.

6.	 Springer A, Krois W, Horcher E. Trends in hypospadias 
surgery: results of a worldwide survey. Eur Urol. 
2011;60:1184-9.

7.	 Orkiszewski M. A standardized classification of hypospadias. 
J Pediatr Urol. 2012;8:410-4.

8.	 Cook A, Khoury AE, Neville C, Bagli DJ, Farhat WA, Pippi 
Salle JL. A multicenter evaluation of technical preferences 
for primary hypospadias repair. J Urol. 2005;174:2354-7.

9.	 Springer A, Subramaniam R. Split dorsal dartos 
flap transposed ventrally as a bed for preputial skin 
graft in primary staged hypospadias repair. Urology. 
2012;79:939-42.

10.	 Hadidi AT. Lateral-based flap: a single stage urethral 
reconstruction for proximal hypospadias. J Pediatr Surg. 
2009;44:797-801.

11.	 Hafez AT, Smith CR, McLorie GA, El-Ghoneimi A, Herz DB, 
Bägli DJ, et al. Tunica vaginalis for correcting penile chordee 
in a rabbit model: is there a difference in flap versus graft? J 
Urol. 2001;166:1429-32.

12.	 Das S. Peyronie’s disease: excision and autografting with 
tunica vaginalis. J Urol. 1980;124:818-9.



ibju | Complex hypospadias surgery: graft on flap

1236

13.	 Braga LH, Pippi Salle JL, Dave S, Bagli DJ, Lorenzo 
AJ, Khoury AE. Outcome analysis of severe chordee 
correction using tunica vaginalis as a flap in boys with 
proximal hypospadias. J Urol. 2007;178:1693-7.

14.	 Leslie B, Barboza LL, Souza PO, Silva PS, Delcelo R, Ortiz 
V, et al. Dorsal tunica vaginalis graft plus onlay preputial 
island flap urethroplasty: experimental study in rabbits. J 
Pediatr Urol. 2009;5:93-9.

15.	 Souza GF, Calado AA, Delcelo R, Ortiz V, Macedo A Jr. 
Histopathological evaluation of urethroplasty with dorsal 
buccal mucosa: an experimental study in rabbits. Int Braz 
J Urol. 2008;34:345-51.

16.	 Macedo A Jr, Srougi M. Onlay urethroplasty after sectioning 
of the urethral plate: early clinical experience with a 
new approach - the ‘three-in-one’ technique. BJU Int. 
2004;93:1107-9.

17.	 Calado AA, Macedo A Jr, Delcelo R, de Figueiredo LF, Ortiz 
V, Srougi M. The tunica vaginalis dorsal graft urethroplasty: 
experimental study in rabbits. J Urol. 2005;174:765-70.

_______________________
Correspondence address:

João Luiz Gomes Parizi, MD
Rua Maestro Cardim, 560/215

São Paulo, SP, 01323-000, Brasil
Fax: + 55 11 3287-3954

E-mail: joaoparizi@yahoo.com.br



Challenging Clinical Cases

1237

Persistent Mullerian Duct Syndrome: a rare entity with a 
rare presentation in need of multidisciplinary management
_______________________________________________
Lin Da Aw 1,2, Murizah M. Zain 1, Sandro C. Esteves 3, Peter Humaidan 2,4

1 Department of Obstetrics & Gynaecology, Hospital Sultanah Bahiyah, Kedah Darul Aman, Malaysia; 
2 Fertility Clinic, Skive Regional Hospital, Denmark; 3Androfert, Andrology & Human Reproduction 
Clinic, Referral Center for Male Reproduction, Campinas, Brazil; 4 Faculty of Health, Aarhus 
University, Denmark

ABSTRACT									         ARTICLE INFO______________________________________________________________     ______________________

Main findings: A typical male looking adolescent with a legal female gender assign-
ment presented with haematuria. Investigations led to the diagnosis of Persistent Mul-
lerian Duct Syndrome. The condition is indeed a rare entity that needs a multidisci-
plinary team management.
Case hypothesis: A case of Persistent Mullerian Duct Syndrome undiagnosed at birth 
because karyotyping was defaulted, thus resulting in a significant impact on the legal 
gender assignment and psychosocial aspects.
Promising future implications: The reporting of this case is important to create aware-
ness due to its rarity coupled with the rare presentation with hematuria as a possible 
masquerade to menstruation. There were not only medical implications, but also psy-
chosocial and legal connotations requiring a holistic multidisciplinary management.
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INTRODUCTION

Persistent Mullerian Duct Syndrome (PMDS) 
is a very rare condition with less than 300 cases des-
cribed in the literature (1, 2). This rare entity show-
cases adolescents who are phenotypically males with 
46,XY karyotypes. However, such individuals har-
bor internal female reproductive organs which are 
Mullerian derivatives, rendered by a defect in either 
genes coding for the Mullerian inhibiting substance 
(MIS) / anti-Mullerian Hormone (AMH) or the AMH 
receptor (2), ultimately leading to failure of regres-
sion of Mullerian ducts (3).

Scenario

A 14-year-old adolescent with typical male 
physical appearance, legal gender assigned as fe-
male, presented to the emergency department with 
hematuria. Abdominal ultrasound showed normal 
sized kidneys with a few small nephrolithiasis of 
3-4mm in size. There was no hydronephrosis and 
the urinary bladder looked normal. However, there 
was a cystic lesion located postero-superior to the 
urinary bladder, suspected to be a hydrocolpos. By 
definition, hydrocolpos refers to the distension of 
the vagina caused by accumulation of fluid due 
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to congenital vaginal obstruction. The patient was 
subsequently referred to the gynecology depart-
ment for assessment of hydrocolpos.

On further questioning, the patient had 
intermittent hematuria, however, denied cyclical 
abdominal pain or backache. The history from 
the mother revealed a patient who was born 
prematurely at 32 week’s gestation from a non-
-consanguineous union and who had ambiguous 
genitalia at birth with the absence of both testes. 
The patient was referred to a university hospital 
for further investigation, from which ultrasound 
of the pelvis detected a uterus-like structure. The 
baby was given appointment to have karyoty-
ping performed, however the mother had defaul-
ted the investigation as the child’s father was 
terminally ill. With financial restriction, logistic 
problems, raising the child single-handedly and 
without any ill intention, the mother had gender 
assigned this child as a female with the finding 
of a uterus-like structure.

The child was initially placed in a normal 
primary school but was unable to follow scho-
ol routine in view of his mental capacity that is 
below the average required by normal school; it 
was advised for her to be admitted to a school for 
children with special needs. The patient excelled 
in sports and had the strength of a male–even 
preferred male peer groups and male attire.

A physical examination revealed an ado-
lescent with a typical male phenotype, height wi-
thin 50th centile of boys in accordance to race, 
age and measured height. The patient had facial 
acne vulgaris, a coarse voice and male pattern 
hair distribution. Further examination revealed a 
normal abdomen and inguinal region. An exami-
nation of the genitals showed a well-formed pe-
nis, with a urethral opening at the ventral aspect 
of the penile root. There was absence of testes 
bilaterally in the scrotum; however, no vaginal 
opening was seen.

Karyotyping showed – 46,XY with SRY 
gene present. Follicle Stimulating Hormone: 
44.09U/L (normal: 0.05-9.60U/L), Luteinizing 
Hormone: 15.19U/L (0.08-20.62U/L), Total Testos-
terone: 4.34nmol/L (normal: 10.07-38.76nmol/L), 
Estradiol: 24.5pmol/L (follicular: 77-921pmol/L, 
luteal: 77-1145 pmol/L), Aldosterone: 530pmol/L 

(>11 years old: <582.6pmol/L), Serum Dehydro-
epiandrosterone: 94ug/dL (20-49 years old, fe-
male: 32-380ug/dL, male: 94-640ug/L), Corti-
sol: 201nmol/L (normal, 9am: 64-536nmol/L), 
beta HCG: 6.5IU (<5.0IU), alfa fetoprotein 
0.9IU/mL (normal: 0-5.8IU/mL), Free Thyroxi-
ne: 14.71pmol/L (9.14-23.8pmol/L), Thyroid Sti-
mulating Hormone: 1.66mIU/L (0.27-4.2mIU/L), 
Insulin-like Growth Factor-1: 403ug/L (normal 
for 13-15 years old: 142-525ug/L).

MRI of the abdomen and pelvis showed 
a single cervix, uterus and hydrocolpos (Figures 
1 and 2). The uterus had two horns with a flat 
fundus. There were no definite structures to 
suggest ovaries. However, there was an oval 
structure at the left hemi pelvis, medial to the 
external iliac vessels, suggestive of a testis, 
measuring 1.2x1.2x2.3cc. A cysto-genitoscopy 
noted an opening at the posterior and distal 

Figure 1 - MRI of the pelvis and abdomen of the patient, 
showing the bladder (B), a single cervix and uterus (U), 
and two tubular structures at the usual place of corpus 
cavernosum (P). Structures suggesting the ovaries are not 
seen. The uterus has two horns, however it has flat fundus 
which is in favor of incomplete septate uterus. An oval 
intermediate signal intensity at left hemipelvis, medial to 
external iliac vessels, is suggestive of a testes. It measured 
1.2cm x 1.2cm x 2.3cm.
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part of the bladder neck, enabling the scope 
to pass through, finding blood clots in a space 
possibly representing the vagina. A cervix was 
not identified. The urethra, bladder and urethral 
opening were otherwise normal.

Diagnostic abdominal laparoscopy reve-
aled a tubular structure in the left pelvic region, 
which might represent a streak gonad, with 
another tubular structure situated superiorly, a 
possible Wolffian remnant. A bicornuate uterus 
with a more prominent right horn was identified 
with a long tubular structure connected to the 
right uterine horn that represented a fallopian 
tube. No gonad was identified at the distal end 
of the fallopian tube. A rounded structure enlar-
ged to the superior of the uterus was characteri-
zed as a possible hydrocolpos.

A diagnosis of PMDS with one identified 
abdominal testis was made. Subsequently, the 
child and the mother requested for a legal change 
in gender assignment due to the problems faced. 
The patient was referred to joined management 
with a urologist, a pediatric surgeon and a pe-
diatric adolescent psychiatrist. An application for 
legal gender change was filed and the child was 
subsequently planned for hysterectomy with the 
excision of the hydrocolpos and the streak gonad.

DISCUSSION

The mechanism of PMDS is likely to be 
multi-factorial, although there have been reports 
of consanguinity. An autosomal recessive inheri-
tance seems to affect the majority (85%) of cases 
(2); however, the origin of the remaining 15% of 
cases remains unknown (3). Nonetheless, the case 
reported did not arrive from a consanguineous 
union (2).

The condition exhibits a wide variation in 
the age of presentation, being reported in a man 
with 77 years of age (1). It may also be undiagno-
sed, as in some cases the Mullerian derivatives do 
not give rise to any problems to the bearer. A list 
of the PMDS cases reported in the literature in the 
last five years is provided in Table-1 (4-26). And 
up to date, there are no reported cases of associa-
tion with mental abnormality with PMDS. There-
fore, we believe that the patient has coincidental 
mental handicap.

This child had previously presented with 
hematuria, without which he might have remained 
silent in his anguished female-assigned role. Ul-
trasound of kidney, ureter and urinary bladder was 
performed, from which hydrocolpos was detected. 
Hematuria, here, could be renal of origin or a mix-
ture of urine with menstrual blood from a possible 
functioning uterus. This patient, however, did not 
have other associated symptoms of colicky pain or 
dysuria to suggest renal origin. In a study invol-
ving 292 children, about 15% of the subjects with 
renal calyceal microlithiasis of <3mm presented 
with hematuria, suggesting the minute size of cal-
culi and their ability to pass through the urinary 
tract do not aggravate crystaluria (27). A previous 
review on nephrolithiasis in children revealed that 
about 30% of children present with gross hema-
turia; however, only 4 out of 50 children with the 
presence of an average of 2.3mm urolithiasis have 
clinical symptoms leading to diagnosis of distal 
ureteral stones (28).

The serum hormonal profile showed a corres-
ponding picture of testicular failure in which he had 
a high FSH level and a low testosterone level from 
the hypo-production of the streak male gonad. In the 
management of young children with undescended 
testes, serum AMH measurement can be beneficial 

Figure 2 - MRI of the pelvis, showing the uterus (U) and the 
hydrocolpos (V).
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Table 1 - Case reports of Persistent Mullerian Duct Syndrome (PMDS) in the last five years*

First author and year (ref. number) Country Patient characteristics

Tosur 2015 (4) United States A genetic male with PMDS and AMH deficiency associated with distal monosomy 10q.

Modi 2015 (5) India An adult male with bilateral cryptorchidism and a pelvic mass, who presented with acute urinary 

retention, and was diagnosed with a seminoma of the right testis, intratubular germ cell neoplasia of 

the left testis with the presence of Mullerian remnants.

Yamada 2015 (6) Japan A 42-year-old man with testicular seminoma and transverse testicular ectopia.

Kovachev 2014 (7) Bulgaria A 46-year-old man with a history of cryptorchidism and orchidopexy and father of two children 

presenting with an intra-abdominal mass.

Telli 2014 (8) Turkey A patient with testicular ectopia.

Morikawa 2014 (9) Japan A 1-year-old child presented with bilateral cryptorchidism and normal male external genitalia. A 

laparoscopic surgery revealed a uterus and fallopian tubes.

Wei 2014 (10) Taiwan Three patients with bilateral undescended testis and Mullerian duct remants.

Alp 2014 (11) Turkey A 28-year-old male diagnosed with undescended left testis and infertility (azoospermia).

Wu 2014 (12) United States An infant born with hypospadias and no palpable gonads was diagnosed with PMDS based 

on history, physical examination, laboratory testing, and radiologic imaging. A robot-assisted 

laparoscopic hysterectomy, right gonadal biopsy, and bilateral orchidopexy were performed.

Farag 2013 (13) United Kingdom A young male with a left sided inguinal hernia in which the sac contained both testes and uterus.

Beatty 2013 (14) United States A 50-year-old man with a history of hernia repair and vanished testes presenting with abdominal 

pain, who was diagnosed with an abdominal mass shown to be an uterus and ovary.

Gupta 2013 (15) India A 23-year-old man presented with a left-sided reducible inguinal hernia and undescended testis in 

an empty ill-developed right hemiscrotum. Semen analysis revealed azoospermia and laparoscopy 

demonstrated a uterus, fallopian tube and a testis.

Wongprasert 2013 (16) United States A 2-week-old newborn presented with bilateral cryptorchidism and normal male external 

genitalia. At age 1 year and 4 months, he underwent laparoscopic surgery, which revealed a 

uterus and fallopian tubes. A unique homozygous T to G base substitution was found at position 

2219, near the middle of the exon 5, changing codon CTG to CGG in anti-Mullerian hormone 

(AMH) gene.

Both parents are heterozygous for the mutation.

Østergren 2013 (17) Denmark One patient with unilateral undescended testes and PMSD found during laparoscopy.

Ju 2013 (18) China Three cases of Chinese patients with PMDS associated with testicular ectopia, which were 

subjected to orchidopexy.

Salehi 2012 (19) United States Description of 8 cases diagnosed in California.

Keukens 2012 (20) Netherlands A 12-year-old boy with cryptorchidism and PMSD diagnosed during laparoscopy.

van der Zwan 2012 (21) Netherlands A PMSD patient diagnosed with a novel homozygous missense mutation in the AMH gene 

(single nucleotide insertion (C) at position 208 Biopsy of both gonads revealed that germ cells 

were present in an irregular distribution, but the absence of OCT3/4, PLAP and c-KIT expression 

indicated physiological maturation.

Bassani 2012 (22) Italy A patient with PMDS and ITGCNU.

Farikullah 2012 (23) United Kingdom Eleven cases with PMDS and malignancy of the Müllerian remnants were reported: five males 

presented with bilateral undescended testes and three had unilateral undescended testis.

Chattopadhyay 2011 (24) India A phenotypically normal looking male presenting with irreducible left sided inguinal hernia, which 

on exploration revealed uterus, fallopian tubes and testis.

Demir 2011 (25) Turkey A 37-year-old man with history bilateral cryptorchidism, erectile dysfunction and infertility; 

diagnostic laparoscopy confirmed the presence of intra-abdominal testes and PMDS.

Kaul 2011 (26) United States An adult male who had a unique combination of both transverse testicular ectopia and PMDS 

presenting as an incarcerated inguinal hernia.

* Pubmed; articles in English. AMH = anti-Mullerian hormone; ITGCNU = intratubular germ-cell neoplasia of unclassified type.
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in assessing the gonadal function, reflecting 
the normal development of male genitals. A 
measurable AMH in a boy who presented with 
bilateral cryptorchidism is predictive of undes-
cended testes, while undetected AMH is sugges-
tive of anorchia or the presence of ovaries as 
in cases of pure gonadal dysgenesis or female 
pseudohermaphroditism (29, 30). Unfortunate-
ly, AMH was not measured due to unbearable 
cost to the family.

The testicular descent indeed is a very 
complex process influenced by different hormo-
nes. Insulin-like hormone 3 (INSL3) is a Leydig 
cell hormone, which controls the initial guber-
nacular enlargement (31). Androgens control 
the inguino-scrotal migration, possibly follo-
wing signaling from the mammary line and the 
genito-femoral nerve (31). Although the abnor-
mal long gubernacular cord in cases of PMDS 
remains unexplained, it is possible that this fea-
ture relates to lack of decrease in gubernaculum 
size that coincides with the complete descent of 
the testicle-a phenomenon that is androgen-de-
pendent (32). It has been shown that androgen 
deficiency is associated with failed regression 
of the gubernaculum and cryptorchidism (33). 
Despite recent discoveries concerning testicu-
lar migration, there are more complex proces-
ses that need further understanding. To some, 
orchidopexy is recommended in the first year 
of life in view of increasing reports on the for-
mation of stem cells for spermatogenesis to oc-
cur between 3 and 9 months of life. Although 
the aim of surgery is to restore this process and 
prevent abnormal gonocyte maturation, this is 
yet to be further confirmed. On the other hand, 
there is the acquired type of undescended tes-
tis, usually presenting later in childhood (34). 
It occurs when the spermatic cord elongation 
fails between birth and puberty, so that the ini-
tially descended testis is left behind as the scro-
tum moves further from the groin as the boy 
enlarges. The prognosis for this variant seems 
to be better than congenital undescended testis 
because gonocyte development in the first year 
should be normal while the testis is still in the 
scrotum. Currently, orchidopexy and hormonal 
treatment are valid treatment options for acqui-

red undescended testis; however, many prefer 
the scrotal surgery when the testis is not resi-
ding spontaneously in the scrotum (31).

Patients with PMDS and gonadal dysge-
nesis who have Y chromosome material are at 
increased risk for developing germ cell tumors 
such as gonadoblastoma or carcinoma in situ, 
with the potential for malignant transformation 
to dysgerminoma or seminoma, respectively. 
The prevalence of germ cell tumors in such pa-
tients varies from 15-40% (35). The evidence for 
routine screening with serum tumor markers is 
equivocal, albeit mandatory if the patient has 
a gonadal mass on pre-operative imaging (36). 
If tumor markers are positive, a staged surgical 
procedure (laparotomy instead of laparoscopy) 
is indicated. In patients with streak intra-abdo-
minal gonads, gonadal biopsy has no role, as 
these patients ultimately require gonadectomy 
to prevent development of a malignancy (36). 
Recent literature advocates simultaneous hys-
terectomy and orchidopexy (2), with the lapa-
roscopic approach gaining popularity in recent 
years (37, 38). The question of reversion of vi-
rilization after gonadectomy was not an option 
for our patient; hence, life-long testosterone re-
placement therapy was advised.

The request for legal change of gender 
assignment is valid; however, it might have 
been avoided if karyotyping had been perfor-
med earlier at birth, with the discovery of am-
biguous genitalia with bilateral undescended 
testes. Given the circumstances that surrounded 
the family’s condition at that particular moment, 
that is the serious illness of one parent, financial 
restrictions and logistic problems rendered the 
default to treatment. The failure to understand 
the seriousness of the problem and its future 
implications presumably has led to the patient’s 
mistaken identity. Therefore, it was crucial to 
involve a pediatric/adolescent psychiatrist for 
the evaluation of the psychological impact of 
being raised as a female and whether a gender 
re-assignment would have any significant nega-
tive impact on the patient.

Gender assignment is a controversial is-
sue in cases of disorders of sexual differentia-
tion (DSD). Based on no documented report of 
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malignant transformation in fully descended 
testes, some advocate male gender assignment 
to significantly virilized patients with comple-
tely bilateral descended testes. Another scho-
ol of experts prefers female gender assignment 
in patients who have a uterus and a vagina 
and who are under-virilized and are markedly 
short in height (39). In our case, however, it 
was interesting to find a completely virilized 
adolescent with low testosterone. Nevertheless, 
a possible explanation for this finding is that 
such patients grow up with lower than normal 
levels of testosterone and hence their threshold 
of normal testosterone required for virilization 
is lower, as seen in other genetic conditions in 
which virilization is achieved despite having 
low testosterone levels (e.g. Klinefelter syndro-
me and 46,XX DSD).

Importantly, there were many issues that 
needed to be addressed in this patient; hen-
ce, several experts from various fields, inclu-
ding urologists, gynecologists, geneticists and 
psychiatrists, were organized to evaluate the pa-
tient. Thus, a comprehensive multidisciplinary 
team management is the recommended method 
of managing similar cases with rare disorders of 
sexual differentiation of complicated nature in 
the future 5-6, (40).

CONCLUSIONS

A clinically challenging case of Persis-
tent Mullerian Duct Syndrome is discussed that 
required a multidisciplinary team approach, de-
lineating each and every problem with the aim 
to create awareness among health care provi-
ders of a rare entity.
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Introduction: Vena cava thrombus is an extremely rare complication of testicular tu-
mors. We report on an unusual case of testicular tumor presenting with inferior vena 
cava thrombus extending from the left spermatic and bilateral external iliac veins to 
the hepatic vein.
Case report: A-35-year old man presented with a 6-month history of left scrotal mass 
and a 1-day history of bilateral lower extremity edema. Computed tomography (CT) 
revealed the presence of thrombus extending from the left spermatic vein and bilateral 
external iliac veins to the hepatic vein, and multiple lymph node and lung metastases. 
3 cycles of chemotherapy were given after the left high inguinal orchiectomy. Patho-
logical examination demonstrated a pure yolk sac carcinoma with lymphovascular 
invasion and direct tumor extension into the left spermatic cord. CT and positron 
emission tompgraphy-CT obtained no findings of metastasis or recurrence at 3 months 
after the chemotherapy.
Conclusion: We review this seldom case and discuss the literature with regard to its 
diagnosis and treatment.
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INTRODUCTION

Inferior vena cava thrombus due to a testi-
cular tumor is an extremely rare condition. There 
have been a few reports of thrombus due to testi-
cular tumor extended to inferior vena cava in lite-
rature. Most of pathological examinations revealed 
mixed germ cell carcinoma which generally con-
sisted of embryonic carcinoma (1-3). We presented 
a case of pure yolk sac testicular tumor with the 
thrombus of inferior vena cava extended from the 
left spermatic and bilateral external iliac veins to 
the hepatic vein.

CASE REPORT

A 35-year-old man was admitted to the 
hospital complaining of bilateral lower extremity 
edema. He reported a six-month history of pain-
less mass in the left scrotum. Physical examina-
tion disclosed a 10 x 6cm firm non-tender left 
scrotal mass. A thorax computed tomography 
(CT) demonstrated multiple metastases in both 
lungs. Abdomen enhanced CT revealed retrope-
ritoneal multiple lymph node metastases, inferior 
vena cava thrombus extended from the left sper-
matic vein and bilateral external iliac veins to 
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the hepatic vein and a decrease in the function of 
the left kidney due to a thrombus of the left renal 
vein (Figure-1). Color Doppler ultrasound con-
firmed complete occlusion of the inferior vena 
cava, the left renal and bilateral common iliac 
veins. Serum tumor markers were high except 
beta human chorionic gonadotropin (ß-HCG): 
lactate dehydrogenase (LDH), 441U/L (120-246); 
alpha-fetoprotein (AFP), >1000ng/mL (<8); ß-
-HCG, 0.2mIU/mL (<1.0).

A left high inguinal orchiectomy was per-
formed and pathological diagnosis was pure yolk 
sac carcinoma with lymphovascular invasion and 
direct tumor extension into the left spermatic 
cord. Three cycles of bleomycin, etoposide, and 
cisplatin (BEP) were given. A nearly complete res-
ponse in the retroperitoneal and lung metastases 
was observed by thorax and abdominal CT (Figu-
re-2), tumor markers were normalized at 3 months 
after this chemotherapy. Although the patient did 
not have any several respiratory complaints, tho-
rax CT showed partial embolism in the right pul-
monary artery and bronchial mass. Anticoagulant 
treatment was begun and then bronchoscopy with 
biopsy was performed. Pathological and micro-
biological examination revealed mycobacterium 
tuberculosis. Anti-tuberculosis therapy was star-

ted and an inferior vena cava filter was implanted 
through the right internal jugular vein. The infe-
rior vena cava remained occluded, with evidence 
of collateralization such as the improvement of 
the left renal function. CT and positron emission 
tomography (PET-CT) showed no findings of me-
tastasis or local recurrence at 6 months after the 
surgery.

DISCUSSION

Thrombus of inferior vena cava due to 
testis tumor is an extremely seldom condition. In 
earlier cases (1-7), most of pathological exami-
nations revealed embryonic carcinoma or mixed 
non-seminomatous germ cell carcinoma that usu-
ally consisted of embryonic carcinoma. Kinebu-
chi et al. reported that the embryonic carcinoma 
component in the primary testicular tumor with 
inferior vena cava thrombosis was relatively high 
(7). This high rate may be due to the aggressive 
behavior of embryonic carcinoma. The presented 
case was the first patient who had inferior vena 
cava thrombus due to pure yolk sac testis tumor 
according to our knowledge of the literature. Al-
though yolk sac is a less aggressive tumor than 
embryonic carcinoma, it caused the inferior vena 

Figure 1 - Computerized tomography scan of the abdomen demonstrating the inferior vena cava thrombus extended from 
the left spermatic vein and bilateral external iliac veins to the hepatic vein, retroperitoneal multiple metastasis and the 
impairment of the left renal function.
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cava thrombosis of the present case. This may be 
due to the long term history (six months) of pain-
less testicular mass in the patient.

Since the inferior vena cava thrombus 
lengths of earlier cases had been generally short, 
these patients were treated with either chemothe-
rapy alone or surgery excision of thrombus after 
the chemotherapy (4-7). Only one case was re-
ported with inferior vena cava thrombus exten-
ded from the infrarenal level to the common iliac 
veins (8). This patient underwent high inguinal 
orchiectomy and chemotherapy. Since the radio-
logical imaging showed no evidence of metastasis 
at 4 months the treatment, additional therapy was 
not performed for this case. Surgery excision was 
not performed for the occluded inferior vena cava 
because of collateralization.

Our case had inferior vena cava thrombus 
extended from the left spermatic vein and bila-
teral external iliac veins to the hepatic vein. The 
radiological imaging (CT and PET-CT) indicated 
no evidence of metastasis or recurrence after or-
chiectomy and chemotherapy. Although the in-
ferior vena cava remained occluded completely, 
there were evidences of collateralization such as 

the improvement of the left renal function and 
disappearance of lower extremity edema. Overall, 
we discussed with the present patient and decided 
not to performed surgery excision of inferior vena 
cava thrombus.

Testicular tumor presenting with throm-
bosis of the inferior vena cava, with or without 
subsequent pulmonary embolism, can be mana-
ged with a combination of anticoagulation and/
or inferior vena cava filter placement. The present 
patient was begun anticoagulation therapy before 
the chemotherapy for the risk of pulmonary em-
bolism but a filter was not placed into the infe-
rior vena cava. After partial pulmonary embolism 
occurred, the filter was placed into inferior vena 
cava. We suggest that a filter should be placed 
and started anticoagulation therapy before the 
chemotherapy because of the risk of pulmonary 
embolism.

CONFLICT OF INTEREST

None declared.

REFERENCES

1.	 Masui S, Onishi T, Arima K, Sugimura Y. Successful 
management of inferior vena cava thrombus complicating 
advanced germ cell testicular tumor with temporary inferior 
vena cava filter. Int J Urol. 2005;12:513-5.

2.	 Savarese DM, Rohrer MJ, Pezzella AT, Davidoff A, Fraire 
AE, Menon M. Successful management of intracardiac 
extension of tumor thrombus in a patient with advanced 
nonseminomatous germ cell testicular cancer. Urology. 
1995;46:883-7.

3.	 Dusaud M, Bayoud Y, Desfemmes FR, Molimard B, Durand 
X. Unusual presentation of testicular cancer with tumor 
thrombus extending to the inferior vena cava. Case Rep Urol. 
2015;2015:160560.

4.	 Badawi JK, Kittner T, Manseck A, Wirth MW. Intraluminal 
tumour thrombus of a mixed non-seminomatous germ cell 
tumour of testis within the inferior vena cava. Onkologie. 
2005;28:98-100.

5.	 Adsan O, Müftüoglu YZ, Süzer O, Bedük Y. Thrombosis of the 
inferior vena cava by a testicular tumour. Int Urol Nephrol. 
1995;27:179-82.

6.	 Geffen DB, Kaneti J, Hendler N, Hertzanu Y. Testicular 
carcinoma with inferior vena cava thrombosis extending 
into the right atrium treated with chemotherapy and 
anticoagulation. Eur Urol. 1992;21:82-4.

Figure 2 - Computerized tomography scan of the abdomen 
demonstrating the inferior vena cava thrombus extended 
from the left spermatic vein and bilateral external iliac 
veins to the hepatic vein, no evidence of metastasis, and 
the improvement of the left renal function at 3 months after 
the treatment.



ibju | Pure Yolk sac with inferior vena cava thrombus

1247

7.	 Kinebuchi Y, Ogawa T, Kato H, Igawa Y, Nishizawa O, Miyagawa 
S. Testicular cancer with tumor thrombus extending to the 
inferior vena cava successfully removed using veno-venous 
bypass: a case report. Int J Urol. 2007;14:458-60.

8.	 Leslie JA, Stegemann L, Miller AR, Thompson IM. Metastatic 
seminoma presenting with pulmonary embolus, inferior vena 
caval thrombosis, and gastrointestinal bleeding. Urology. 
2003;62:144.   

_______________________
Correspondence address:

Celal Bayar University, MD
Department of Urology Faculty of Medicine, 

Manisa, Turkey
Telephone: + 90 505 211-4618

E-mail: uceroktay@yahoo.com



1248

Retroperitoneoscopic pyelolithotomy: a good alternative 
treatment for renal pelvic calculi in children
_______________________________________________
Bruno Nicolino Cezarino 1, Rubens Park 1, Paulo Renato Marcelo Moscardi 1, Roberto Iglesias Lopes 1, 
Francisco T. Denes 1, Miguel Srougi 1

1 Departamento de Urologia, Faculdade de Medicina da Universidade de São Paulo, SP, Brasil

ABSTRACT									        _______________________________________________________________________________________

Introduction: Nephrolitiasis, once considered an adult disease, has become increasingly prevalent in children, with an 
increase from 6% to 10 % annually in past 25 years. Kidney stones in pediatric population can result from metabolic dis-
eases in up to 50% of children affected. Other factors associated with litiasis are infection, dietary factors, and anatomic 
malformations of urinary tract.
Standard treatment procedures for pediatric population are similar to adult population. Extracorporeal shock wave litho-
tripsy (ESWL), ureterorenoscopy (URS), percutaneous nepfrolithotomy (PCNL), as well as laparoscopic and retroperitoneo-
scopic approaches can be indicated in selected cases.
The advantages of laparoscopic or retroperitoneoscopic approaches are shorter mean operation time, no trauma of renal 
parenchyma, lower bleeding risk, and higher stone-free rates, especially in pelvic calculi with extrarenal pelvis, where 
the stone is removed intact.
Patient and Methods: A 10 year-old girl presented with right abdominal flank pain, macroscopic hematuria,with previous 
history of urinary infections.. Further investigation showed an 1,5 centimeter calculi in right kidney pelvis. A previous 
ureterorenoscopy was tried with no success, and a double J catheter was placed.
After discussing options, a retroperitoneoscopic pielolithotomy was performed.
Results: The procedure occurred with no complications, and the calculi was completely removed. The foley catheter was 
removed in first postoperative day and she was discharged 2 days after surgery. Double J stent was removed after 2 weeks.
Conclusions: Retroperitoneoscopic pielolithotomy is a feasible and safe procedure in children, with same outcomes of the 
procedure for adult population.
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Editorial Coment: Retroperitoneoscopic pyelolithotomy: a good alternative treatment 
for renal pelvic calculi in children

Lucas Wiegand 1

1 University of South Florida Morsani College of Medicine, Tampa, FL, USA

This video Cezarino et al. (1) was very well about a retroperitoneal laparoscopic pyelolithotomy. 
While executed flawlessly, the applicability of this video to the average urologic practice is limited be-
cause of the other treatments readily available that are usually exhausted prior to laparoscopic stone 
surgery. Generally, open and robotic/laparoscopic approaches are used in combination with procedures 
for coexisting anatomic abnormalities. PCNL, ESWL, and ureteroscopy are safe, available at most insti-
tutions and should be utilized in the pediatric population as first-line therapy (2). Despite this, the video 
does add to the literature and will be needed as a guide for those rare cases when laparoscopic stone 
surgery is needed.
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Retzus-sparing robotic-assisted laparoscopic radical 
prostatectomy: a step–by-step technique description 
of this first brazilian experience
_______________________________________________
Marcos Tobias-Machado 1, Igor Nunes-Silva 1, Alexandre Kiyoshi Hidaka 1, Leticia Lumy Kanawa Sato 1, 
Roberto Almeida 1, Jose Roberto Colombo Jr. 2,3, Hamilton de Campos Zampolli 2, Antonio Carlos Lima 
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ABSTRACT									        _______________________________________________________________________________________

Introduction: Retzus-sparing robotic-assisted radical prostatectomy(RARP) is a newly approach that preserve the Retzus 
structures and provide better recovery of continence and erectile function. In Brazil, this approach has not yet been pre-
viously reported.
Objective: Our goal is to describe Step-by-Step the Retzus-sparing RARP surgical technique and report our first Brazilian 
experience.
Methods: We present a case of a 60-year-old white man with low risk prostate cancer. Surgical materials were four arms 
Da Vinci robotic platform system, six transperitoneal portals, two prolene wires and Polymer Clips. This surgical tech-
nique was step-by-step described according to Galfano et al. One additional step was added as a modification of Galfano 
et al. Primary technique description: The closure of the Denovellier fascia.
Results: We have operated one patient with this technique. The operative time was 180minutes, console time was135 
min, the blood loss was 150ml, none perioperative or postoperative complications was found, hospital stay of 01 day. 
The anatomopathological classification revealed a pT2aN0M0 specimen with free surgical margins. The patient achieved 
continence immediately after bladder stent retrieval. Full erection reported after 30 days of surgery.
Conclusion: Retzus-sparing RARP approach is feasible and reproducible. However, further comparative studies are neces-
sary to demonstrate potential benefits in continence and sexual outcomes over the standard approaches.
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RE: White blood cell counts and neutrophil to lymphocyte 
ratio in the diagnosis of testicular cancer: a simple secondary 
serum tumor marker
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To the editor,

We read the article by Yuksel et al. (1) entitled “White blood cell counts and neutrophil to 
lymphocyte ratio in the diagnosis of testicular cancer: a simple secondary serum tumor marker” 
published in your journal. This is a very interesting study which is very well-designed and presented. 
Yuksel and coworkers has evaluated the white blood cell (WBC) counts and neutrophil to lymphocyte 
ratio (NLR) as markers of systemic inflammation in the diagnosis of localized testicular cancer as a 
malignancy with initially low volume. They have shown that (WBC) counts and NLR were statisti-
cally significantly higher in patients with testicular cancer compared with the control group. They 
have defended that both (WBC) counts and NLR can be used as a simple test in the diagnosis of tes-
ticular cancer. We respectfully thank the authors for this contribution.

Testicular cancer is the most common cancer in young men. Commonly, most testicular 
cancers indicate with palpable mass and are malignant in 90-95% of all cases. Standard treatment 
for testicular cancer is radical orchiectomy (2-4). Preoperative exhaustive evaluation with physical 
examination, tumour markers, and ultrasonography, can lead to better diagnosis of testicular cancer. 
AFP, HCG and LDH were defined as tumor markers in testicular cancer (5). Serum tumour markers 
are prognostic factors and conduce to diagnosis and staging. Serum tumour markers should be de-
tected before, and 5-7 days after, orchiectomy (5). Tumour markers are of value for diagnosis (before 
orchiectomy) as well as for prognosis (after orchiectomy).

Routine peripheral blood counts may be beneficial in prognosis and diagnosis of many disor-
ders, involving testicular cancer (1, 6-13). NLR is measured by dividing the number of neutrophils by 
the number of lymphocytes. NLR is used as an inflammatory marker in the inflammatory disorders. 
Inflammation has an crucial role in the proliferation, angiogenesis, and metastasis of cancer cells and 
is substantial in the development and progression of the disease (14, 15).

NLR is easily measurable laboratory marker used to appraise systemic inflammation. These 
marker maybe related with many circumstances such as thyroid function abnormalities, renal and/or 
hepatic dysfunction, diabetes mellitus, hypertension, chronic obstructive respiratory disease, meta-

doi: 10.1590/S1677-5538.IBJU.2016.0319
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bolic syndrome, malignancy, B12 and folic acid deficiency, inflammatory diseases, local and/or 
systemic infection, smoking, alcohol consumption, anemia, and any use of medication (immunosup-
pressive agents corticosteroids and non-steroid anti-inflammatory drugs) related to inflammatory 
status of patients (6-13). In this study only excluded who patients with an evidence of concomitant 
infection or inflammation. The authors should have mentioned these factors.

In conclusion, we strongly believe the findings obtained from the current study will lead to 
further studies examining the WBC counts and NLR in the diagnosis of testicular cancer.
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To the editor,

Dear Editor, the recent report on “Dipstick Spot urine pH does not accurately represent 24-
hour urine pH measured by an electrode” is very interesting (1). Similar to the previous report by 
Kwong et al., the diagnostic property of urine dipstick is the issue for consideration. In fact, it is no 
doubt that the urine dip stick cannot be comparative to automated electrode urine chemistry ana-
lyzer. However, the usefulness of dipstick is still noted and should be mentioned. First, the use of 
dipstick is fit for field work where the advanced technology is not available. To help the accuracy, the 
use of semi-automated urine strip reader might be a solution for the problem of naked eye urine strip 
reading. Nevertheless, it should be noted that the urine dip stick can be only a screening tool. The 
confirmation is noted. As noted by Wockenfus et al. “therapy protocols should not alternate between 
dipstick and pH meter urine pH monitoring (3).”
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