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 Combination-material method for nephrectomy defect closure (Page 416)
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Reconstruction Technique after Partial Nephrectomy
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Figure 1 – Mono-material method (Gore-tex® only). A) The renal tumor was resected with a 1 cm margin. B) The exposed collecting 
system and vessels were repaired. C) Both ends of the resection margin were sutured with prepared 2-0 absorbable suture materials, 

Figure 2 – Combination-material method (Gore-tex® & Hem-O-Lok®). A) The renal tumor was resected with a 1 cm or adequate 
available margin. B) The exposed collecting system and vessels were repaired. C) Both ends of the resection margin were sutured with 

advance at distal one third of the suture material. Several Hem-O-Lok® clips were applied just proximally to knots and outside of the 
strips, preventing suture material from slipping and the renal parenchyma was cinched followed by tying of the suture materials.
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EDITOR’S COMMENT

International Braz J Urol

New Video Section

It is my great pleasure to announce that with this issue we are launching a Video Section. Doctor 
Philippe E. Spiess, from H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL, USA, will be the 
Video Section Editor. I am confident that this new section, that will publish peer-reviewed videos, will be a 
big success. 

The July – August 2009 issue of the International Braz J Urol presents important contributions from 
different countries, and as usual, the editor’s comment highlights some papers. 

Doctor Miyaoka and Monga, from University of Minnesota, Minneapolis, USA, assessed on page 
396 the evidence-based literature supporting the use of traditional Chinese medicine Kampo herbal and 
Acupuncture in stone disease management. Herbal medicine has been proven to be free from side effects and 
therefore suitable for long term use therapy. Its antilithic beneficial effects include increased urinary volume, 
increased magnesium excretion (Takusya), inhibitory activity on calcium oxalate aggregation (Takusya, 
Wulingsan and Desmodyum styracyfolium), inhibition of calcium oxalate nucleation and hydroxyapatite 
internalization (Wulingsan). In contrast, acupuncture, has shown to be effective as a pre-treatment anxiolytic 
and analgesic during colic pain and extracorporeal shock wave lithotripsy treatment, reducing the need for 
complementary sedative drugs. Doctor Dr. Margaret S. Pearle, from University of Texas, Dallas, TX, USA, 
provided an important Editorial Comment on this review.

Doctor Park and Jang, from Pochon CHA University, Sungnam, Korea, presented on page 416 their 
experience using expanded polytetrafluoroethylene (Gore-Tex®) and Hem-O-Lok® (Weck® Clip) as hemostatic 
agents during open partial nephrectomy (OPN) to perform nephron-sparing surgery for large renal masses. 
After studying 26 patients with tumors ≥ 2.5 cm in size who underwent OPN with the use of those hemostatic 
agents, they found no major complications, such as urine leakage or delayed bleeding. They conclude that 
nephron-sparing surgery using Gore-Tex® alone or a Gore-Tex® and Hem-O-Lok® combination was safe 
without high-priced hemostatic agents because the tensile strength was sufficient to maintain firmness in the 
repaired parenchyma. In addition, the procedure is easy to perform and takes less time to complete. Dr. Jose 
M. Cabello & Dr. Sam B. Bhayani, from Washington University School of Medicine, St Louis, MO, USA 
and Dr. Reinhold Zimmermann, from Elisabethinen Hospital, University affiliated Hospital, Linz, Austria, 
provided important balanced comments on this manuscript.

 Doctor Srougi and collaborators from University of Sao Paulo Medical School, SP, Brazil, evaluated 
on page 427 the incidence of benign lesions in solid renal masses according to tumor size. The authors retro-
spectively reviewed the records of 305 patients with 328 renal solid masses treated by surgery. The frequency 
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EDITOR’S COMMENT - continued

of renal cell carcinoma and benign renal lesions was evaluated and a correlation between tumor size and 
pathological features of the masses was observed. They found that the frequency of malignant lesions in the 
328 renal masses was 83.2%. When lesions were stratified into groups with diameters ≤ 3 cm or > 3 cm, the 
incidence of benign histology was 22.9% and 13.3%, respectively (p = 0.026). The authors concluded that 
the incidence of benign lesions is significantly higher in renal masses smaller than 3 cm in diameter, which 
should be taken in account when the treatment of renal solid masses is planned.

 Doctor Elgammal, from, Assiut University Hospital, Egypt, described on page 450 his experience 
with blunt injuries to the bulbar urethra and late sequelae to identify factors that may affect patient outcome. 
After analyzing retrospectively 53 male patients, they found stricture formation in 19 of 22 patients (86%) 
with complete urethral rupture and in 10 of 31 patients (32%) with partial rupture (p < 0.001). Strictures oc-
curred in 11 of 31 (35%) patients treated initially with suprapubic cystostomy and in 18 of 22 (82%) treated 
with primary urethral realignment (p < 0.001). The success rate after visual internal urethrotomy was 15% 
(4 of 26 patients) and after urethroplasty was 96% (24 of 25 patients) (p < 0.001). The author concluded that 
suprapubic cystostomy is better than urethral realignment and catheterization as primary management after 
straddle injury to the bulbar urethra. Dr. Christiaan F. Heyns, from University of Stellenbosch & Tygerberg 
Hospital, South Africa, Dr. Bahaa Malaeb & Dr. Sean P. Elliott, from University of Minnesota, USA and Dr. 
Bradley A. Erickson & Dr. Christopher M. Gonzalez, from Northwestern University, Chicago, Illinois, USA, 
well-recognized international experts in urethral stricture disease, provided important editorial comments on 
this paper.

 Doctor Valentini and colleagues, from Université Pierre et Marie Curie, Paris, France, searched 
on page 475 for an association of rhythmic rectal contractions (RRCs) with a specific lower urinary 
tract symptom or/and an urodynamic diagnosis. They analyzed 534 consecutive women with lower 
urinary tract symptoms and without specific gastro-intestinal disease referred for urodynamics, be-
ing 382 with no history of neurological disease and 152 with history of neurological disease. RRCs 
were observed in 69 patients, with no difference in neurological status or age. Patients with RRCs 
were significantly older than the negative population (p = 0.0002). RRCs were associated with 
urgency (35 patients) whatever the neurological status and with detrusor overactivity only in the 
neurological patients. The authors concluded that RRCs cannot be considered as artefactual events 
during cystometry in women, occur in the older population, are frequently associated with urgency 
but not with detrusor overactivity or neurological disease. Occurrence of RRCs should prompt the 
physician to look at the possible causes of urgency (colonic or bladder). Dr. Michael B. Chancellor, 
from William Beaumont Hospital, Royal Oak, Michigan, USA, and Dr. Hann-Chorng Kuo, from 
Tzu Chi University, Hualien, Taiwan, worldwide recognized experts in the field, provided editorial 
comments on this research.

Francisco J.B. Sampaio, M.D.
Editor-in-Chief
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Chinese Medicine and Stone Disease
International Braz J Urol Vol. 35 (4): 396-405, July - August, 2009

Use of Traditional Chinese Medicine in the Management of Urinary 
Stone Disease

Ricardo Miyaoka, Manoj Monga

Department of Urologic Surgery, University of Minnesota, Minneapolis, Minnesota, USA

ABSTRACT

Objective: To assess the evidence-based literature supporting the use of traditional Chinese medicine Kampo herbal and 
Acupuncture in stone disease management.
Materials and Methods: Four of the most commonly used herbal components of Kampo medicine in the treatment of stone 
disease are described according to their in vitro and in vivo effects. We also reviewed the role of Acupuncture in urologic 
clinical setting as well as its proposed mechanisms of action and results. Medline database was assessed using isolated and 
conjugated key words (Chinese Medicine, Kampo, Chinese Herbal, Calculi, Stone Disease, Kidney, Acupuncture, Herbal 
Medicine). Articles were reviewed and summarized.
Results: Herbal medicine has been proven to be free from side-effects and therefore suitable for long term use therapy. 
Its antilithic beneficial effects include increased urinary volume, increased magnesium excretion (Takusya), inhibitory 
activity on calcium oxalate aggregation (Takusya, Wulingsan and Desmodyum styracyfolium), inhibition of calcium 
oxalate nucleation and hydroxyapatite internalization (Wulingsan). In contrast, acupuncture, has shown to be effective as 
a pre-treatment anxiolytic and analgesic during colic pain and extracorporeal shock wave lithotripsy treatment, reducing 
the need for complementary sedative drugs.
Conclusion: Chinese traditional medicine is promising as regards its role in stone prevention. An effort must be made in 
order to standardize study protocols to better assess acupuncture results since each procedure differs in regards to selected 
acupoints, electrostimulation technique and adjunct anesthetics. Similarly, standardization of Kampo formulations and 
acceptable clinical endpoints (imaging vs. symptomatic events) is needed.

Key words: urolithiasis; medicine, Chinese traditional; medicine, Kampo; acupuncture
Int Braz J Urol.  2009; 35: 396-405

INTRODUCTION

 Urolithiasis is known to be an affliction 
to mankind from ancient eras (1) and remains a 
major issue regarding health and well being today. 
Stone disease affects 10 to 12% of the population 
in industrialized countries with a peak incidence 
between 20 and 40 years of age (2) and is associ-
ated with a significant medical expenditure that 
exceeds 1.5 billion dollars annually in the United 

 Review Article

States (3). An additional concern is the high recur-
rence rate, which is more than 50% after 10 years 
(4).
 Therefore, great interest has arisen among 
both physicians and patients towards identifying ef-
fective measures to achieve analgesia during renal 
colic, promote stone passage or stone dissolution 
and prevent stone recurrence (5). It is of critical im-
portance to consider treatments that may be comple-
mentary to conventional Western therapies such as 
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Traditional Chinese Medicine (TCM) that have been 
practiced for over 3000 years (6).
 Historically, TCM makes reference to stone 
disease as “stone urinate”. Symptoms of this disease 
include stone in urine, painful urination, and lower 
abdominal pain with radiation to the umbilical region 
(7). According to TCM criteria, renal stone diseases 
belong to the “sha-lin” (strangury from urolithiasis), 
“shi-lin” (strangury caused by urinary calculus) and 
“xue-lin” (strangury complicated by hematuria) (8). 
TCM treatment encompasses the urinary system and 
balances the mineral electrolytes as well as the en-
tire endocrine system including prostaglandins and 
the various neuro-transmitters (9,10). It focuses on 
reestablishing system balance before stone formation 
instead of only treating it (6).
 We present a literature review of two main 
fields of Chinese Medicine in stone disease manage-
ment: Kampo medicine and Acupuncture and the 
currently existing supporting evidence regarding these 
types of treatment.

KAMPO MEDICINE

 Kampo medicine is a traditional Japanese 
herbal therapeutic system that originated in China 
(Kampo means “medicine from China”). Kampo 
medicine formed the basis of Chinese and then Japa-
nese medicine for at least 10 centuries until it was 
superseded by Western medicine around the 1870s 
(11). The long-term use of Kampo medicine has been 
reported to be associated with little or no side effects 
(12) and therefore seems suitable for long term stone 
disease treatment in contrast to some oral medications 
which have shown positive effects but in long term 
use it is associated with significant drop outs and side 
effects (13,14).
 Theoretically, an effective herbal medicine 
for stone disease may inhibit nucleation, growth or 
aggregation of crystals, or might help with expulsion 
of small crystals through an effect on urothelial adher-
ence or by a diuretic mechanism of action (6).
 Kampo medicines are usually a mixture of 
two or more kinds of herbs, and studies of individual 
components are uncommon. Its use against kidney 
stone disease has been described in humans and other 

animals (15). This review will present the most cited 
and objectively investigated substances in literature 
utilized by this system.

Chorei-to

 Chorei-to consists of a mixture of herbs 
believed to be beneficial for curing nephritis and 
nephrolithiasis (16). Chorei-to extract has had no 
inhibitory effect on the formation of amorphous cal-
cium phosphate but did show significant inhibitory 
effects on the transformation to hydroxyapatite in vitro 
(16). Another in vitro study analyzed separately two 
Chorei-to components; Takusya (Alismatis Rhizoma) 
and Kagosou (Purunellae Spica). Both were proven 
to strongly inhibit calcium oxalate crystal growth and 
aggregation in a synthetic urine model (11).
 In vivo experiments have shown a weaker 
effect for Kagosou compared to Takusya. Wistar rats 
were given 0.5 µg ethylene glycol 5% daily through 
a feeding tube for 4 weeks. Takusya was able to sig-
nificantly decrease the tissue calcium concentration 
in the kidney compared to controls when given in low 
doses (correspondent to human daily dosage per unit 
body weight) and reduce calcium oxalate deposits, 
most notably inside the tubular lumen (11).
 Takusya was also shown to reduce tissue 
calcium oxalate deposits in the kidney of rats treated 
with stone forming substances ethylene glycol and 
vitamin D3 (17). Additionally, it has been shown to 
decrease osteopontin (OPN) expression; the secretion 
of OPN and its subsequent incorporation into stone 
matrix may influence the nucleation and aggregative 
growth of stones (18).
 In vivo results suggested that although 
Chorei-to extract reduced urinary citrate concentra-
tion (11,16,19,20) and enhanced calcium excretion 
(17,19), beneficial changes including increased 
urinary volume, increased magnesium excretion 
(19) and potent inhibitory activity on aggregation 
and kidney deposition identified in Takusya lead to 
improved supersaturation for calcium oxalate (11). 
Another in vivo study, however, did not corroborate 
a diuretic mechanism of action, but also showed that 
Chorei-to does not promote urinary oxalate excre-
tion as one would expect from tea-like preparations 
(19,21).
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Wullingsan (WLS)

 Wullingsan is a combination of 5 dried herbs: 
Alisma orientalis (which provides the Alisma Rhi-
zoma or Takusya, previously mentioned), Polyporus 
umbellatus, Poria cocos, and Cinnamomon cassia. 
Indications for WLS administration have varied over 
the centuries, but originally were used for symptoms 
of headache, fever, irritability, strong thirst with vom-
iting immediately after drinking, urinary difficulty and 
a “floating pulse”. Its formula was first mentioned 
in the TCM book Shang han lun in the third century 
(7).
 WLS has been reported to be a diuretic, and 
to be able to drain dampness, strengthen the spleen, 
warm the Yin (“cold nature”) and promote Qi trans-
formation (7,22).
 WLS properties were assessed both in vitro 
and in vivo by Vietnamese researchers (22). They 
evaluated the pharmacological effects of WLS on 
calcium oxalate nucleation, crystal growth and aggre-
gation. They reported that WLS extract is capable of 
inhibiting nucleation by prolonging the induction time 
(p < 0.001) in a dose dependent fashion. WLS also 
led to inhibition of growth by 28.8% and 16.46% in 
3.125 and 6.25 mg/mL respectively, although not sta-
tistically significant. At a higher dose (12.5 mg/mL) it 
paradoxically promoted the growth of calcium oxalate 
(CaOx) crystallization by 371%. WLS significantly 
inhibited CaOx aggregation in a dose dependent man-
ner (up to 92.49% at a concentration of 50 mg/mL 
WLS extract). In conclusion, WLS extract may inhibit 
the crystallization of CaOx by blocking the formation 
of the crystal nucleus and macrocrystal agglomeration 
with a potential to prevent stone formation (22).
 WLS was tested by Tsai et al. in a Sprague-
Dawley rat model of ethylene glycol-induced (EG) 
nephrocalcinosis in both low and high dosage and 
compared to placebo. Histologically, EG-fed rats 
treated with WLS developed lower crystal deposit 
scores (p = 0.035) [Tsai]. This was also observed in 
another rat model for nephrocalcinosis where animals 
were fed with a high phosphorus diet (20). In this 
study, the individual components failed to provide the 
same result when tested alone, suggesting a synergy 
by the presence of complementary components in 
WLS (16).

 In addition to the properties of Takusya dis-
cussed in the preceding section, it has been suggested 
that WLS decreases the concentration of PO4 ions in 
the fluid in the tubules and inhibits the internalization 
of hydroxyapatite into the cells (7,20).

Jin Qian Cao (Desmodium styracifolium 
Merr)

 This herb is believed to act as a diuretic, to 
promote urine acidification, reduce “heat” and swell-
ing (6). Its extract has been demonstrated in vitro to 
inhibit crystal growth and aggregation, though it did 
promote nucleation of crystals. No dissolution of 
pure monohydrate calcium oxalate crystal mass was 
observed (6).
 Hirayama et al. studied the anti-lithogenic 
properties of the main component of Desmodium, 
which is called Desmodium styracyfolium-triterpe-
noide (Ds-t) in rats. They used an ethylene glycol and 
1-alpha(OH)D3 induced oxalate stone animal model. 
Ds-t fed group demonstrated significantly lower Cal-
cium/Creatinine and Phosphorus/Cr excretion after 3 
weeks when compared to control (p < 0.05). Citrate/Cr 
excretion was increased (p < 0.05) and so was the 24-
hours creatinine clearance (p < 0.01). No change in 
pH was noted. A 52% in stone burden was observed 
in Ds-t fed rats compared to control group animals. 
This data suggests that Ds-t reduces stone formation 
of pure Ca oxalate crystals in the rat kidney (23).
 Ds-t is believed to block urinary calcium ex-
cretion by either inhibiting the endogenous synthesis 
of 1-25(OH)2D from 1-alphaD3 in the kidney or by 
inhibiting the action of 1-25(OH)2D on increased 
intestinal absorption of Ca. Higher serum calcium 
levels in Ds-t group also suggests Ca reabsorption 
in the renal tubules but further studies are needed to 
clarify this mechanism (23).

Niao Shi Mixture (NSM)

 NSM is a mixture of several different herbs: 
Squama Manitis, Spina Gleditsiae, Resina Olibani, 
Resina Myrrhae, Radix Achyranthis Bidentatae, Radix 
Angelicae Dahuricae, Pericarpium Citri Reticulatae 
Viride, Semen Coicis, Cortex Magnoliae Officinalis, 
Fructus Aurantii, Semen Persicae, Rhizoma Sparga-
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nii, Rhizoma Zedoariae, Semen Plantaginis, Radix 
Paeoniae Rubra and Herba Lysimachiae (24).
 For more than 30 years, NSM has been used 
clinically at Guanganmen Hospital (Beijing, China) to 
treat urinary calculus disease (24). NSM effects were 
assessed in four experimental animal models of hy-
peroxaluric urolithiasis (4-hydroxy-L-proline (HyP), 
glycoxylic acid, oxalic acid and sodium oxalate). It 
was quite effective in preventing HyP-induced stones, 
but had no influence on the other animal models, 
suggesting its blocking effect to occur prior to the 
metabolism of HyP glyoxylic acid. NSM was also 
demonstrated to decrease serum calcium and urinary 
acid urate although this decrease was not statistically 
significant (24).
 In summary, though in vitro and animal stud-
ies suggest a potential therapeutic effect for herbal 
approaches to stone disease, clinical trials are lack-
ing and as such, claims of effectiveness in humans 
remains unsubstantiated (Table-1).

ACUPUNCTURE

Historical Considerations

 Acupuncture is an ancient traditional Chinese 
method of medical treatment involving the insertion 

of fine single-use sterile needles in determined points 
of the body according to a system of channels and 
meridians developed by early practitioners of TCM 
over 2000 years ago (25). Needles can be stimulated 
by manual manipulation, electrical stimulation or 
heat (26). Approximately 1 million patients visited 
an acupuncture professional in the United States in 
1994 (27).
 Its use has been focused on the management 
of acute and chronic neuromuscular pain, anesthesia 
for minor operation and pain control in malignant 
disease (28). It has been proposed as an alternative 
and effective analgesic with few side effects (29), 
rapid recovery to work (30) and rare complications 
(31-34).
 Acupuncture inclusion along with other 
Complementary and Alternative Medicine (CAM) 
has been increasing in Urology. Many groups such 
as the Committee of Complementary and Alternative 
Medicine within the American Urological Association 
(AUA) recognize the integration of non-conventional 
therapies into urological clinical practice. Addition-
ally, both public demand for CAM therapies and 
their testing and validation under modern scientific 
research patterns methodology has increased (35,36). 
In the literature, acupuncture has been described to aid 
in the management of chronic prostatitis, chronic pel-
vic pain as well as nocturnal enuresis (29,36-38).

Table 1 – Herbal medicines (Kampo) overview.

Herb Mechanism of Action Study Type

Chorei-to Inhibits calcium phosphate transformation into hydroxyapatite In vitro
Inhibits calcium oxalation, aggregation and crystal growth In vitro
Decreases tissue calcium concentration in kidney and calcium 
    oxalate deposits in tubular lumen

In vivo (Rat)

Improves supersaturation for calcium oxalate 
    (increases urine volume, magnesium excretion)

In vivo (Rat)

Wullingsan Inhibits calcium oxalate nucleation, crystal growth and aggregation In vitro and in vivo (Rat)
 Lower crystal deposits in nephrocalcinosis rat model In vivo (Rat)
Jin Qian Cao Lower calcium excretion and increases urine citrate and 24-hours  

    creatinine excretion in oxalate stone model
In vivo (Rat)

Niao Shi Mixture Prevents 4-hydroxy-L-proline (HyP) induced stones In vivo (Rat)
Decreases serum calcium and urate acid In vivo (Rat)
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 In stone disease field, acupuncture has been 
used for treating renal colic (28) and for extracorpo-
real shock wave lithotripsy (SWL) - related pain and 
anxiety (30,37,39-42).

Supporting Objective Evidence

 Lee et al. conducted a prospective randomized 
study to compare the effect of acupuncture and intra-
muscular analgesic AvafortanTM (Asta-Werke Degussa 
PharmaGruppe, West Germany) in the treatment of 
renal colic. Acupuncture was applied in 4 to 6 points 
in the hand (loin and leg, EX-UE 7) or on the back 
(points UB-21 through UB-25, UB-45 through UB-
47 or Yao-Yen EX-B7) according to the main site of 
pain and electrically stimulated (3 Hz) in more than 
half of the cases (68.2%). No statistically significant 
difference was noted regarding pain scores. Onset of 
analgesic effect occurred more rapidly in acupuncture 
patients than for AvafortanTM (3.1 ± 2.9 vs. 15.4 ± 7.6 
minutes; p < 0.05). Acupuncture had no reported side 
effects. Forty-three percent of patients in AvafortanTM 
group reported minor side effects, such as skin rash, 
drowsiness, tachycardia and facial flush. Neither 
treatment had any immediate effect on stone location. 
The authors emphasized that acupuncture may be 
particularly helpful in some selected situations such 
as drug allergy or fear of drug addiction, or pregnancy 
(28).
 Mora et al. evaluated the use of auricular 
acupressure as a treatment for anxiety in elderly in-
dividuals who are transported by ambulance before 
receiving SWL in an Italian medical facility. One 
hundred patients were prospectively enrolled in a 
randomized, double-blind sham-controlled study. 
A self-assessment Visual Analog Scale (VAS) was 
completed before and after intervention and rated 
the level of anxiety experienced by each individual. 
Auricular acupressure (AA) was administered with 
a plastic ball 1 mm in diameter, which was pressed 
on the relaxation point and fixed with an ear patch. 
This point is located at the superior lateral wall of the 
triangular fossa [41]. The sham group received AA at 
a sham point with no relaxing or anxiolytic effect in 
acupuncture (39). Individuals who received acupres-
sure at the relaxation point had significantly decreased 
anxiety and pain scores and were also more optimistic 

towards their treatment  upon arrival at the hospital 
than individuals who underwent sham intervention (p 
= 0.001). Therefore, acupressure proved to be a useful 
measure for decreasing anxiety in the pre-interven-
tional urological setting. The authors proposed that 
minimal equipment and training is required, making 
it a technique applicable to any physician, nurse, 
paramedic or medical technician (40).
 Similarly, Wang et al. conducted a double-
blind randomized sham-controlled study to evaluate 
acupuncture use as an adjunct for the preprocedural 
anxiety and pain management in 48 patients under-
going lithotripsy procedures. Patients completed a 
baseline State-Trait Anxiety Inventory (STAI), which 
is a 40-item self-report measure of anxiety status. An 
experienced acupuncturist performed auricular acu-
puncture intervention ipsilateral to patient’s dominant 
hand at the Relaxation, Master Cerebral, and Valium 
points of the Ear and patients in the sham group re-
ceived auricular acupuncture at the wrist, shoulder, 
and extra-auricular sham points of the ear. Thirty min-
utes after initiation of the acupuncture procedure, all 
patients completed a second STAI. Patients were then 
sent to SWL procedure, before which they received 
a pre-anesthetic cocktail containing midazolam, al-
fentanil and metoclopramide. During the procedure, 
they could also self-administer alfentanil through a 
patient-controlled analgesia (PCA) pump as needed.
 During the SWL treatment, the Acupuncture 
group received body acupuncture at bilateral Liver 
3 and Large Intestine 4 points. Liver 3 is located on 
the dorsum of the foot in the depression distal to the 
junctions of the first and second metatarsals, and Large 
Intestinal 4 is located on the radial side of the middle 
of the second metacarpal (38). Needles were electri-
cally stimulated under 2 Hz and 25 V. Sham group 
received only a very superficial insertion (1-2 mm 
deep). Standardized SWL procedure was carried out, 
using 2500 shocks for renal calculi and 3000 shocks 
for ureteral calculi.
 Alfentanil consumption was significantly 
lower in Acupuncture Group (p = 0.040). Pain scores 
assessed by VAS and at discharge (assessed by short-
form McGill questionnaires) (43) were also signifi-
cantly lower (p = 0.014 and 0.047 respectively). The 
authors concluded that a combination of auricular 
and body acupuncture decrease preprocedural anxiety 
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and intraprocedural alfentanil requirements during 
lithotripsy (38).
 Rogenhofer et al. also evaluated the role of 
acupuncture for pain control during SWL. Their non-
randomized study prospectively enrolled 90 patients 
with a median age of 51.7 years. They received acu-
puncture immediately prior to ESWL treatment. Nee-
dles were inserted 1 to 2 cm deep until the “De Qi”, a 
feeling of numbness and tingling within the range of 
the acupoint, was achieved. Acupoints comprised a 
total of 9 traditional points generally considered either 
for analgesia, especially of the lower back (Large In-
testine 4, Governing Vessel 20, Urinary Bladder 23, 
Urinary Bladder 52, Kidney 3) or for anxiety related 
disorders (Spleen 6). Additional analgesic medication 
was given as needed to address break-through pain 
(piritramide and midazolam). ESWL was performed 
using a Siemens Lithostar lithotripter, (Erlanger, 
Germany) in a standardized fashion (renal stones and 
stones in proximal ureter received 4000 shocks at a 
maximum of 18.2 kV; middle and distal ureteral stones 
received 5000 impulses of up to 21kV). Ninety-three 
percent of patients expressed willingness to undergo 
any necessary repeated ESWL under acupuncture 
analgesia; and 87.5% considered their pain control to 
be good or very good. Average pain intensity reported 
was similar to the ones described for drug combination 
(1.5 to 2.5 on a 10- point VAS) (41).
 In small case series, Quatan et al. also re-
ported success in treating three SWL patients with 
acupuncture, who had not tolerated conventional 
analgesic medications (acetaminophen, piroxicam, 
midazolam, pethidine). Acupuncture was performed 
half an hour prior to commencing ESWL and needles 
underwent electrical stimulation using a pulse genera-
tor set to 4 Hz. Acupoints were CV4, ST25, BL23 and 
BL25 (37). They reported satisfactory analgesia and 
no side effects concluding that acupuncture should be 
offered to people who would not otherwise be suitable 
for outpatient SWL services or those who request it 
(37).
 Finally, Karamarz et al. performed a prospec-
tive, randomized, sham-controlled study to evaluate 
the efficacy of transcutaneous electrical nerve stimula-
tion (TENS) versus conventional-like acupuncture as 
an adjunct for analgesia in patients undergoing SWL 
treatment. Each group comprised 22 patients. A 2Hz 

stimulation frequency was used in acupuncture and 
control groups with a difference in shock intensity 
above 15mA and below 10mA, respectively. Eighty 
hertz were used in TENS group. Shockwave energy 
was estimated by an index described by Schelling 
et al., which considers both voltage and number of 
shocks (44). During the operation, patients were ori-
ented to utilize the PCA button whenever the VAS > 
3. VAS pain scores and alfentanil consumption were 
lower in TENS group comparing to the other two 
groups (p < 0.001 and p < 0.05). The authors suggest 
conventional TENS use during ESWL to shorten re-
covery time and reduce alfentanil consumption and 
side-effects (42).
 Resim et al. performed a similar prospec-
tive, randomized study of 35 patients, comparing 
electroacupuncture (EA) to conventional anesthetic 
agents during SWL. Midazolam (1.5 mg/Kg) and 
tramadol (0.06mg/Kg) were used for sedation and 
analgesia versus electroacupuncture delivered to 
urinary bladder points 20,21,22,23 and 52. Needles 
were stimulated manually until the patient felt the 
sensation as Qi numbness in that region. Electrical 
stimulation with 2-4 Hz frequency with an intensity 
up to the tolerance level of each patient was given. 
Achieved energy levels were statistically comparable 
between the two groups, although SWL protocols 
were not standardized. VAS scores were consistently 
lower in the EA group, but with no statistical signifi-
cance (p = 0.245). No difference in stone-free rates 
was found either. Both treatment regimens offered 
satisfactory sedation and analgesia and allowed the 
maximum number shockwaves to be given. No side 
effects were seen in any patients who received EA 
treatment. Therefore, EA was proven to be an effective 
alternative to other forms of anesthesia and analgesia 
during SWL procedures (30).

Mechanisms of Action

 Acupuncture is believed to stimulate humoral 
factors and neurological pathways through a specific 
point with a needle or with pressure which activates 
small myelinated nerve fibers that send impulses 
into the spinal cord, mid brain, pituitary gland and 
hypothalamus (45), causing a measurable amount of 
endorphins to be released into the blood (46). Further-
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more, various neurotransmitters such as serotonin, 
norepinephrine and possibly gamma-amynobutyric 
acid are known to interrupt incoming stress signals 
in the central nervous system.
 Several studies have confirmed the ability of 
acupuncture to induce opiate-like peptides (beta-endor-
phin, dynorphin and met-enkephalin) in the cerebrospi-
nal fluid and to provide pain relief (28). The humoral 
mechanism can be inhibited by naloxone (47).
 Neural pathways can be addressed through 
segmental and nonsegmental routes. Segmental acu-
puncture analgesia is produced by short circuits and 
non segmental acupuncture analgesia is produced by 
afferent signals that synapse on spinal interneurons 
and then project to higher brain centers through the 
anterolateral tract (48,49).
 The addition of electrical stimulation during 
acupuncture induces endorphin release that generates 
a more potent effect on the concentration of neuropep-

tides in the animal hippocampus and occipital cortex 
than manual acupuncture (50) which can be noted as 
an enhancement in signal magnitude in MRI imaging. 
An autonomic response also occurs as evidenced by 
significant reduction in average heart rate during treat-
ment (51). Some studies also suggest that acupuncture 
treatment can decrease inflammation and relieve pain 
(52,53).
 Locally, intramuscular movements of the 
needle cause insertional activity, or depolarization of 
innervated single or grouped muscle fibers. These are 
micro-twitches that produce micro-stretch effects on 
the muscle fibers nearby, thus reducing the local pres-
sure on pain-sensitive structures such as intramuscular 
nerves and blood vessels (54).
 The effect of acupuncture as analgesia de-
pends also on the placebo effect and suggestion ef-
fect (“physician as a drug”) that takes place in every 
treatment and medication (41).

Table 2 – Acupuncture article reviews.

Author Study Design Conclusion Level of 
Evidence

Grade of 
Recommendation

Wang et al. (2001) RCT with 48 
pts undergoing 

SWL

Acupuncture decreases preprocedural 
anxiety and alfentanil requirement 

during SWL

1b A

Karamarz et al. (2004) RCT with 44 
pts undergoing 

SWL

TENS reduces recovery time and 
alfentanil requirement during SWL 

compared to acupuncture

1b A

Mora et al. (2007) RCT with 100 
pts undergoing 

SWL

Auricular acupuncture decreases 
anxiety in the preinterventional urolo-

gical setting

2b B

Lee et al. (1992) RCT with 38 
pts for renal 

colic

Same pain score, analgesia onset 
more rapid with Avafortan than acu-

puncture

3b B

Quatan et al. (2003) Case series of 
3 pts for SWL

Satisfying analgesia, should be an 
option for pts intolerant to conventio-

nal analgesics

4 C

Rogenhofer et al. (2004) Case series of 
90 pts for SWL

Satisfying analgesia, no
side-effects

4 C

1. Canadian Task Force on the Periodic Health Examination: The periodic health examination. CMAJ 1979; 121: 1193-254.
2. Sackett DL: Rules of evidence and clinical recommendations on use of antithrombotic agents. Chest. 1986; 89 (2 suppl): 2S-3S.
3. Cook DJ, Guyatt GH, Laupacis A, Sackett DL, Goldberg RJ: Clinical recommendations using levels of evidence for antithrombotic 

agents. Chest. 1995; 108 (4 Suppl): 227S-230S.
4. Yusuf S, Cairns JA, Camm AJ, Fallen EL, Gersh BJ. Evidence-Based Cardiology. London: BMJ Publishing Group. 1998.
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CONCLUSION

 Chinese Traditional Medicine holds promise 
for its role in stone prevention through the use of 
Kampo herbal compound, though no evidence of 
dissolution properties exist. Acupuncture has been 
demonstrated to be an effective adjunct in stone 
disease treatment both as an analgesic during renal 
colic or SWL therapy and for reducing pre-treatment 
anxiety (Table-2).
 An effort must be made in order to standard-
ize study protocols to better assess acupuncture results 
since each one differs in regards to selected acupoints, 
electrostimulation technique and adjunct anesthetics. 
Similarly, standardization of Kampo formulations and 
acceptable clinical endpoints (imaging vs. symptom-
atic events) are needed.
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EDITORIAL COMMENT

 Dietary measures and pharmacologic therapy 
constitute the mainstay of stone metaphylactic pro-
grams. Despite proven efficacy in preventing stone 
recurrence, however, compliance with drug and 
dietary therapy historically remains poor because of 
cost, side effects, inconvenience and lifestyle changes 
necessitated by incorporating these regimens. An ef-
fective, low cost, well-tolerated alternative therapy 
might improve compliance and reduce the morbidity 
of stone recurrence. Herbal medicines, particularly 
traditional Chinese medicines, have been promoted 
as potential alternatives to established treatments in 
preventing stone formation. Miyaoka and Monga offer 
a comprehensive and balanced review of published 
scientific studies that address the effectiveness of 
traditional Chinese medicines in reducing stone-
forming potential. While some of these agents have 
demonstrated promising effects in vitro or in stone-
producing animal models with regard to inhibiting 
specific steps in the crystallization or stone forming 
process, no clinical trials support the benefit of these 
medicines in reducing actual stone recurrence, and 
further study is necessary before they can be widely 
recommended.
 Like medical therapy for stone prevention, 
effective treatments to alleviate the pain of renal colic 

and the discomfort of shock wave lithotripsy are also 
readily available with narcotic analgesics and non-
steroidal anti-inflammatory agents. However, these 
medications too are associated with side effects, such 
as nausea, constipation, gastrointestinal effects and 
cognitive dysfunction that in some cases counterbal-
ance the benefit of pain control. Some alternative 
therapies, such as acupuncture and transcutaneous 
electrical nerve stimulation reviewed here, have been 
subjected to randomized, controlled trials that have 
confirmed their effectiveness in alleviating renal pain. 
While these treatments have not become mainstream, 
primarily due to lack of experience or exposure for 
most physicians, it behooves practitioners to keep an 
open mind and consider these measures as options, 
perhaps at least in patients not effectively treated with 
traditional measures.
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ABSTRACT

Purpose: The management of penile cancer has evolved as less invasive techniques are applied in the treatment of the 
primary tumor and inguinal lymph nodes.
Materials and Methods: Herein we review the literature focusing on advances in the preservation of the phallus as well 
as less morbid procedures to evaluate and treat the groins.
Results: Promising imaging modalities for staging are discussed. New techniques are described and tables provided for 
penile preservation. We also review the contemporary morbidity of modified surgical forms for evaluation of the inguinal 
nodes.
Conclusions: Advances in surgical technique have made phallic preservation possible in a greater number of primary penile 
cancers. The groins can be evaluated for metastasis with greater accuracy through new radiologic means as well as with 
less morbid modified surgical techniques.

Key words: penile cancer; staging; treatment; lymphadenectomy
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INTRODUCTION

 In the United States squamous cell carci-
noma of the penis is a rarely diagnosed malignancy 
with an incidence of 0.58 cases per 100,000 (1). 
This rate has been in gradual decline over the last 
thirty years (1). In developing countries, the inci-
dence is more considerable, due in part to cultural 
and hygienic differences (2,3). Several etiologic 
risk factors have been recognized in the develop-
ment of this malignancy. Exposure to the human 
papillomavirus, lack of neonatal circumcision 
(especially when associated with phimosis), and 
exposure to tobacco, among other causes, have 
been implicated (2-5).
 In this article, we review the current man-
agement of penile carcinoma. An overview of newer 
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phallic preservation techniques, as well as the stag-
ing of the inguinal nodes with minimally invasive 
and non-invasive methods, will be provided.

STAGING

 Staging is usually accomplished via the 1987 
TNM classification, most recently released in 2002 
(6). It has been criticized for prognostic inadequa-
cies as well as for the difficulty of properly assess-
ing clinical stage using only the physical exam and 
imaging (7). Indeed, some authors choose to report 
contemporary series according to the 1978 classifica-
tion (8,9), due in part to a belief that therapy should be 
determined only by the prior assignment of a clinical 
stage (10,11).
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 With regards to the primary tumor, the initial 
assessment should be made by physical examination. 
It has been shown that in experienced hands, its cor-
relation with the histopathologic examination after 
surgery is superior to that which can be derived from 
magnetic resonance imaging (MRI) or ultrasound (US) 
(12). These modalities would be reserved for lesions 
in which an adequate exam could not be performed, 
such as in the morbidly obese patient. However, the 
use of an intracavernosal injection of prostaglandin 
E1 as an adjunct prior to MRI scan has shown promise 
in some series by improving its accuracy in assessing 
the clinical stage of the primary tumor (13,14). The 
sensitivities and specificities, respectively, for this 
modality in correctly assessing clinical T1 tumors are 
85% and 83%, for T2 tumors 75% and 89%, and for 
T3 tumors 88% and 98% (14). Additionally, a biopsy 
of the lesion is necessary to confirm the diagnosis. 
The clinician must be wary, however, as prognostic 
pathological clues are not always apparent on super-
ficial biopsy, and the grade and stage may differ from 
that of the final specimen (15). This latter point is 
especially important as penile conservation therapies 
become increasingly promoted, thereby eliminating 
the chance for more complete pathologic review from 
an amputation specimen.
 Equally problematic is the staging of nodal 
disease. Here again, the initial assessment is made 
by physical examination, through palpation of the 
bilateral inguinal region. If the nodes are non-palpable 
after an adequate physical exam, there is generally no 
indication for imaging (16). However, new technolo-
gies such as lymphotropic nanoparticle enhanced MRI 
may enhance or replace the palpated findings. In a 
series of seven patients a total of 113 lymph nodes 
were evaluated and 13 found to be malignant on node 
dissection. The calculated sensitivity was 100% and 
negative predictive value also 100% (17). A specificity 
of 97% and positive predictive value of 81% was at-
tributed to false positives secondary to fibrotic nodes 
(17). This technique not only indicated for which 
patients should undergo lymphadenectomy, but also 
specified laterality. High-resolution transducer US, 
which relies on several morphologic characteristics 
of malignant nodes (such as shape, echogenicity, and 
internal structures, among others) may also have a role 
in identifying patients with metastases (18). These 

methods should be differentiated from traditional 
computed axial tomography (CT), MRI, and US im-
aging, which use size criteria to identify suspicious 
nodes and are therefore associated with a higher rate 
of false positives.
 When the nodes are palpable, management 
usually consists of 4-6 weeks of antibiotics com-
mencing after the primary lesion has been treated 
(19). Almost half of suspicious lymph nodes palpated 
during the initial presentation are enlarged due to 
inflammatory changes; however, those that become 
palpable during later surveillance are malignant in 
70 to 100% of cases (16,20). If the inguinal lymph 
nodes are positive for cancer, evaluation of the pelvic 
nodes should be carried out with a CT (16) or MRI. 
The imaging field may be extended to the abdomen if 
disease is present in the pelvis, and all patients with 
node positive disease should also undergo a chest 
X-ray (16). A chest X-ray may also be considered in 
all newly diagnosed patients, with chest CT follow-
up for suspicious findings. Although not standard, 
positron emission tomography alone or in conjunction 
with CT has shown promise in detecting metastatic 
lesions (21,22). In one study of thirteen patients, five 
of whom had histopathologically proven lymph node 
metastasis, 15 of 16 lymph nodes were identified as 
true positives, while 1 of 9 lymph nodes was a false 
negative (22).

SURGERY OF THE PRIMARY TUMOR

 The obvious psychological toll associated 
with genital disfigurement has prompted the devel-
opment of organ sparing techniques. Carcinoma in 
situ has been successfully treated with photodynamic 
therapy (PDT) and topical agents. In the largest re-
ported series of PDT ten patients-three of which had 
bowenoid papulosis- received therapy with an aver-
age of 4.5 treatments in those who were completely 
cleared (23). 5-fluorouracil and more recently the 
immune response modifier imiquimod 5% cream have 
been used with biopsy proven eradication of the lesion 
(24-26). Cryosurgery with liquid nitrogen has been 
reported in superficial, low grade tumors (27).
 Mohs microsurgery has had good results in 
tumors that are not excessively large, deeply invasive, 
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or involving the urethral meatus (28). Radiation, both 
by brachytherapy and external beam radiotherapy, 
preserves function and establishes cancer control in 
select patients (29-31). Phallic preservation is possible 
in over half to three-quarters of those treated in this 
manner. It is likely best utilized in tumors smaller 
than 4 cm with less than 1 cm of invasion (29). Neo-
dymium: yttrium-aluminum-garnet (Nd: Yag) and 
CO2 lasers have been used primarily in early stage 
penile cancers, and may be particularly effective for 
carcinoma in situ or for T1 and T2 lesions that are 3 
cm or smaller (8,32-34). Some no longer apply this 
technology to T2 tumors as there may be a higher 
risk for nodal metastasis (35). Neoadjuvant reduc-
tive chemotherapy using vincristine, bleomycin and 
methotrexate with peniscopy in concert with CO2 
laser has been reported with favorable results (36).
 In a recent large, retrospective multi-institu-
tional series laser therapy, local excision, and radio-
therapy were compared to partial or total penectomy. 
Local recurrence rates were higher with penile preser-
vation compared to partial or total amputation (27.7% 
versus 5.3%) (34). Five year disease specific survival 
in those who locally recurred was 92%, however, 
prompting the authors to conclude that there is little 
impact on survival from utilizing phallic preservation 
techniques (34).
 Modified surgical methods that avoid total or 
traditional partial penile amputations and remove min-
imal tissue are also being employed for select tumors. 
Glans resurfacing has been performed for carcinoma 
in situ and involves removing all superficial glans 
and coronal tissue down to the corpus spongiosum. A 
partial thickness skin graft is then harvested to cover 
the defect (37,38). “Conservative surgical techniques” 
consisting of completely removing a tumor guided 
by preoperative mapping and with frozen section ex-
amination of margins preserve uninvolved structures 
(39). With extended follow-up, the results have been 
promising (39). Glansectomy has been reported with 
no local recurrences in select cases (38,40,41). Others 
have performed partial glansectomy and partial pe-
nectomy with reconstruction of the glans (38,41,42). 
For results of select studies, please see Table-1.
 For grade 3 and deeply invasive tumors, par-
ticularly those not on the prepuce or glans, partial or 
total penectomy is the standard therapy (16). Classic 

teaching holds that the primary penile tumor should 
be excised with a 2 cm margin (19); however, this 
has more recently been called into question.  In a 
prospective study grade 1 and 2 tumors were found 
histologically to extend less than 1 cm and grade 3 
tumors less than 1.5 cm from the gross margin (43). 
It would therefore appear that the limits of resection 
should be based on the grade of the tumor as deter-
mined on biopsy. This has implications for conserva-
tive surgery, and indeed in one study where organ 
sparing techniques were used histopathologic margins 
were within 1 cm in about half and less than 2 cm in 
90% of the resection specimens (44). In light of these 
findings, some authors have advocated removing a 
1 cm margin from the “palpable” (as opposed to the 
visible) edge of the tumor (45). Only one patient out 
of thirty-nine experienced a recurrence using this limit 
(45).
 Partial penectomies should leave a 2.5-3 cm 
penile stump for minimal functionality (19). Large or 
advanced stage lesions, particularly those at the base 
of the penis, may be best treated by total penectomy 
with perineal urethrostomy (19).

ASSESSMENT OF THE INGUINAL 
NODES

 Close to 25% of patients with non-palpable 
lymph nodes on presentation harbor metastatic disease 
(46). The staging modalities previously mentioned 
offer hope that this subgroup may be identified in a 
non-invasive manner in the near future. Identifying 
patients with occult metastases is important because 
it has been shown that immediate lymphadenectomy 
confers a survival advantage over surgery deferred 
until palpable disease develops (47,48). In a recent 
series of forty patients, the 3-year disease-specific 
survival of patients with metastatic nodes detected 
on surveillance was 35% versus 84% in those who 
underwent early resection (48). These numbers are 
very similar to those that have been reported with 
more extensive (6-7 year) follow-up (47).
 Several risk factors for nodal metastases have 
been identified, and may be used to direct surgical 
intercession. A direct correlation between tumor grade 
and the likelihood of the inguinal metastases was first 
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established (49). In one study in which prophylac-
tic lymphadenectomies were performed, clinically 
negative groins with grade 1 or 2 tumors with no or 
minimal invasion were cancer free whereas tumors, 
which invaded the corpora or were poorly differenti-
ated had microscopic cancer in 78% of the removed 
lymph nodes (50). In a subsequent study tumor stage, 
vascular invasion, and a proportion of greater than 

Table 1 – Results of select contemporary penis conservation therapies.

Study Year # Pts Stage Technique
Local 

Recurrence
Follow-up
 in Months

Van Bezooijen (32) 2001 19 Tis Laser (Nd:YAG, CO2) 26% Mn 32 (1-95)

Windhal (33) 2003 67 Tis-T2 Laser (Nd:YAG, CO2) 19% Md 42 (12-186)

Lont (8) 2005 104 T1, T2 Excision, Laser (Nd:YAG, 
CO2) 37.50% Md 106 (16-543)1

Meijer (35) 2007 44 Tis-T2 Excision, Laser (Nd:YAG) 48% Mn 53.2 (+/- 43.3)

Bandieramonte (36) 2008 224 Tis-T1 Excision, Laser (CO2),
 Chemotherapy 17.5% Md 66 (35-132)2

Leijte (34) 2008
289

Tis-T2
Laser (Nd:YAG, CO2)

27.7% Md 60.6 (3-358)1105 Local excision
21 Radiation therapy

Ozsahin (31) 2006
21

T1-T3
External RT

61%3 Md 62 (6-454)7 External RT, brachytherapy
1 Brachytherapy

Minstry (30) 2007 17 TX, Tis-T3 External RT 37% NA

Crook (29) 2008 67 TX, Tis-T3 Brachytherapy 13% Md 48 (4-194)

Shindel (28) 2007 33 Tis-T3 Mohs micrographic surgery 32% Md 37 (0.5-214)

Bissada (39) 2003 30 NS Conservative surgical 
excision 8% 12-360

Pietrzak (41) 2004 39 Ta-T3 Partial GS up to partial 
penectomy 3% Mn 16

McDougal (42) 2005
5

T1, T2
Partial GS

13% 12-60
2 Excision of shaft skin

Hadway (37) 2006 8 Tis Glans resurfacing 0% Md 30 (7-45)

Palminteri (38) 2007
1 Tis Glans resurfacing

0% Mn 32 (12-60)
11 T1, T2 GS up to partial penectomy

# = number; Pts = patients; NA = not available; RT = radiation therapy; GS = glansectomy; Mn = mean; Md = median
1 includes patients treated by other means; 2 interquartile range; 3 includes 4 patients who had excisional biopsy but refused definitive 
radiotherapy.

50% poorly differentiated cancer were shown to be 
independent prognostic factors for lymph node me-
tastasis (46). More recently a nomogram has been 
developed which incorporates stage, grade, tumor 
thickness, histologic growth pattern, vascular/lym-
phatic embolization, and clinical node status in order 
to calculate the probability of the inguinal area being 
pathologically positive (51).
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 A less morbid approach to early, complete 
inguinal lymphadenectomy involves staging the 
groins by first sampling the sentinel lymph node or 
nodes. This was first performed in a static, anatomi-
cal fashion with favorable results (52) which were 
unfortunately not duplicated in later series (53). The 
technique is no longer recommended (16,53). Instead 
dynamic sentinel node biopsy (DSNB) has been ad-
opted. Although there is variability between surgical 
groups in the exact technique, usually some time prior 
to the scheduled surgery a radiotracer is injected into 
the remnant portion of the penis closest to where the 
primary tumor had been resected. On the day of sur-
gery, dye may also be injected. The sentinel lymph 
node(s) is thus located visually and with a probe. This 
has been accomplished via an open technique through 
skin flaps (54) or by first marking the overlying skin 
after detection of radioactivity (55-57). A criticism of 
DSNB is that the false negative rate is a relatively high 
15-16% (56,58) with a consequently low sensitivity 
that has deemed the technique insufficient by some 
researchers (54). This remains true in cases where the 
nodes are palpable (59).
 Alternatively high resolution US with fine 
needle aspiration of suspicious nodes may be used 
to identify occult metastasis and those patients who 
require complete lymphadenectomy. Criteria for sus-
picious nodes include a length to width ratio less than 
2, a concentrically or eccentrically wide cortex, and 
a narrow to absent hilum (60). Compared to DSNB, 
at median follow-up of 18 months the sensitivity per 
groin was only 39% with a specificity of 100% (60). 
The authors concluded that the technique is useful 
in screening patients and avoiding DSNB when the 
aspirate is positive for cancer (60). These two modali-
ties were used in a complementary fashion in a more 
recent paper. Sonographic criteria included increased 
size, abnormal shape, absence of echogenicity in the 
hilum, hypoechogenicity of the node, necrosis, and 
abnormal vascularity (57). At a median follow up of 
11 months the respective sensitivity and specificity for 
US compared to DSNB were 74 and 77%; interest-
ingly, US identified two patients with metastasis who 
were originally considered negative by DSNB (57).
 Modification of the traditional inguinal lymph 
node dissection, popularized through the work of 
Catalona, is used to decrease the morbidity of inguinal 

lymphadenectomy (61,62). If cancer cells are found, 
a full template dissection is completed. Catalona’s 
modified boundary preserves the saphenous vein as 
well as the subcutaneous tissue superficial to Scarpa’s 
fascia; in addition fewer nodes are removed and the 
incision is shorter (62). The surgical boundaries are 
the external oblique aponeurosis and spermatic cord 
(superior), the fascia lata distal to the fossa ovalis (in-
ferior), the adductor longus (medial) and the femoral 
artery (lateral) (62). A locoregional recurrence rate 
of 15% (2/13 patients) was reported in a prospective 
study utilizing this template (63), similar to a more 
recent retrospective study where one out of eleven 
patients (9%) had an out of field recurrence at the 
base of the penis (64). Slightly different boundaries 
were proposed by Costa et al. setting the limits at the 
adductor longus (medial), the medial surface of the 
femoral and saphenous veins (lateral), and the inguinal 
arcade (superior), forming a triangle (65,66). With a 
mean follow-up greater than six years the reported 
loco-regional recurrence rate was 5.5% of negative 
groins (or 2 out of 18, or 11% of patients) (65). The 
possibility of leaving disease behind has dampened 
enthusiasm for the modified procedures. An interest-
ing study has recently been reported whereby hybrid 
single-photon emission CT lymphatic drainage pat-
terns were analyzed in a cohort of patients. In 10%, 
the sentinel nodes were located in the lateral superior 
zone (based on Daseler’s classification) which is not 
sampled with either modified dissection, providing a 
rationale for recurrences (67).
 Removing all superficial inguinal lymph node 
tissue for diagnosis provides a more complete assess-
ment for staging, but has traditionally been associated 
with high morbidity (68,69). However, certain modi-
fications have been introduced to lessen the chances 
of a severe complication. Many of the issues that arise 
are wound related complications; the use of a Gibson 
incision has been advocated by some authors to reduce 
them (10). Minimally invasive means of performing 
inguinal lymphadenectomy, via straight laparoscopy 
or with robotic assistance, have practically eliminated 
cutaneous complications (70-74). Prophylactic antibi-
otics, the appropriate use of drains, early ambulation, 
and modifications in surgical technique, among others, 
encompass some of the changes that have been ap-
plied with success in minimizing morbidity (68,69). 
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For a review of complication rates for recent series 
of modified, standard, and endoscopic inguinal lymph 
node dissections, please refer to Table-2.

CONCLUSIONS

 Penile cancer is a rare disease, which has 
been studied through relatively small case series 
from large academic centers.  Recently, several 
paradigms have been altered in the management of 
this cancer.  The drive for decreased morbidity with 
continued cancer control has lead to penile preser-
vation surgery, better staging modalities, and mini-
mally invasive techniques for the exploration of the 
inguinal nodes.  It is hoped these techniques prove 
to have equivalent or better oncologic outcomes in 
order to lessen the morbidity associated with the 
surgical therapy of this disease.
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ABSTRACT

Introduction: Nephron-sparing surgery for large renal masses is not considered a safe procedure because of high com-
®) and Hem-O-Lok® ®

masses.
Materials and Methods: 

®

® and Hem-O-Lok®

Results:

Conclusions: ® ® and Hem-O-Lok® combination was safe 

-

Key words: carcinoma, renal cell; nephrectomy; partial; surgical technique
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INTRODUCTION

has evolved in recent years with a trend toward paren-
chymal-sparing and minimally invasive approaches. 

-
mon and appropriate treatment for patients with small 

-

 Clinical UrologyClinical Urology

requires proper techniques. Despite various surgical 
techniques to prevent postoperative adverse events 

-

nephrectomy require further special secure techniques 
to prevent adverse events that should be comfortable 
to both surgeons and patients. Secure reconstruction 
technique is particularly needed in high risk patient 
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surgeons have become more comfortable with the 

improved renal imaging and the increased detection 
of small incidental masses have allowed widespread 
application of laparoscopy in renal cancer surgery. 

-

satisfactory caliceal and renal parenchymal repair. 

of cinching the suture down on the renal parenchyma 
is limited in traditional methods of closing the paren-
chymal defect because of the “cheese slicing” effect of 

developed several techniques to enhance coaptation 
strength using exogenous material or clip. Lapra-ty or 
weck clip are currently used. Clip should be absorb-
able when it is used to over seal collecting system 

the size and location of the defect.

MATERIALS AND METHODS

Retrospective data analysis was performed 
under the approval of the Institutional Review 

-
®) alone to bolster closure of the renal 

and Hem-O-Lok®

and blood sampling for the serum creatinine level. 
All patients also had repeat blood sampling to obtain 

delayed complications.

alone. After exposing the renal tumor with the over-

artery and/or vein are clamped to reduce bleeding and 
renal tissue turgor in all cases. It is especially helpful 
when repairing renal parenchyma after resecting large 
or embedded tumors. Ice slushing around the kidney 

and opened collecting system were repaired with 

needle was passed through one piece of the expanded 

in turn. After passing through the opposing renal 

together. Before cinching both sides of the resection 
®) was often 

used for plugging excessive defects after controlling 

-
®. - After resection 

including the renal cortex and the outer zone of the 

absorbable suture materials which were comprised of 
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cm in size) and a Hem-O-Lok® clipped outside. Knot 
was made in advance at the distal one third of suture 

-
roethylene and a Hem-O-Lok® clip from slipping off. 

renal parenchyma once on each side of the resection 

-
ethylene and a Hem-O-Lok®

sides of the resection margin were cinched and the 
-

cel®

Figure 1 – Mono-material method (Gore-tex® only). A) The renal tumor was resected with a 1 cm margin. B) The exposed collecting 
system and vessels were repaired. C) Both ends of the resection margin were sutured with prepared 2-0 absorbable suture materials, 

Figure 2 – Combination-material method (Gore-tex® & Hem-O-Lok®). A) The renal tumor was resected with a 1 cm or adequate 
available margin. B) The exposed collecting system and vessels were repaired. C) Both ends of the resection margin were sutured with 

advance at distal one third of the suture material. Several Hem-O-Lok® clips were applied just proximally to knots and outside of the 
strips, preventing suture material from slipping and the renal parenchyma was cinched followed by tying of the suture materials.

A B C

A B

C D
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RESULTS

-

was one case of bilateral angiomyolipoma and none 
of solitary kidney. Several presenting locations and 

-
ethylene and Hem-O-Lok® -
ing strict hemostasis of the surgical bed during surgery. 

delayed bleeding which required blood transfusion. 

follow-up evaluation. Our reconstruction technique 
did not require ureteral stent or catheter indwelling 

cell carcinoma patients from group 2 had metastatic 
lesions at liver at postoperative follow-up period. One 

-

Figure 3 – Firm renal parenchyma after the combination-mate-
rial method.

Table 1 –  Demographic and perioperative data.

Variables Group 1 Group 2

N patients 26

Male

Intraparenchymal 5
Mixed

Mean

+
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Figure 4 – Preoperative (upper) and postoperative (lower) CT or MR images of various tumor locations and shapes. A) Left renal 
upper pole mass and intraparechymal type presentation. B) Right renal midportion mass. C) Left renal lower pole mass. D) Left renal 
hilar mass.

A B

C D
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traparenchymal type at initial presentation who had a 

grade II. Another patient had a pulmonary metastatic 
renal cell carcinoma with 5 cm-sized primary tumor 
at initial presentation. Cytoreductive partial nephrec-
tomy was performed and metastatic lesion at liver 

nuclear grade III.

COMMENTS

-

patients who have undergone radical nephrectomy 

-
tive procedures are being performed laparoscopically. 

modality for select patients with small renal tumors. 

-
mally invasive surgery and the time-tested oncologic 

-
lecting system repair. When the indications for partial 

-

-
niques have been used to assist with hemostasis of the 

challenges of hemostasis and collecting system closure 
that have limited the application of nephron-sparing 

-

most cases of laparoscopic partial nephrectomy have 
shown successful results only in small tumor sizes. 

repair of the pelvicaliceal system with laparoscopy; 

tying was performed with the help of expanded polytet-
®

in any acute or delayed complications following suc-
cessful renal parenchymal repair with the combined 

sealants and gelatin matrix-thrombin tissue sealants 
have been used to assist in hemostasis and collect-
ing system closure during open and laparoscopic 
partial nephrectomy with apparent clinical success 

exists little information with regard to the in vivo 
properties for preventing the major complications of 

intracorporeal hemostatic agents were not necessary 

-

and Hem-O-Lok®

-
cal technique could prevent completely two major 

and urine leakage. It should be validated from large 

Table 2 – Postoperative pathologic data.

Histological Features Group 1 Group 2 

Renal cell carcinoma
Clear cell 26
Chromophobe   2

  2
Angiomyolipoma   2
Others   2



422

Reconstruction Technique after Partial Nephrectomy

preserved the remaining renal parenchyma without 
-

keeping the “fragile” renal parenchyma safe from in-

with mono-material group could be explained in two 
-

tempts for needle passing because cinching was ob-

mono-material method required at least 2-fold more 
attempts due to the vertical mattress suture method. 

the combined method because Hem-O-Lok® offers 

material method delivers upward or downward forces 
perpendicular to the capsular surface.

-
tomy is comparable to radical nephrectomy. Since 

-

no difference between survival rates in patients who 
underwent radical nephrectomy and nephron sparing 

Similar long-term outcome would be ex-

the primary determinant of outcome.

CONCLUSION

Nephron-sparing surgery using expanded 
®) alone or a 

® and Hem-O-Lok® ® Clip) combi-
nation was relatively safe without other additional 

combined method afforded easier handling and less 
operation time than the mono-material method. No 

function occurred with either of the procedures.
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EDITORIAL COMMENT

considered the best alternative in treatment of renal 

the comparable oncological outcomes to the stan-

-
evance after several studies that demonstrate higher 
risk of develop chronic renal failure after radical 

of nephron sparing surgery for localized renal cell car-

-
roscopic wedge resection and partial nephrectomy--the 
Washington University experience and review of the 

-

Laparoscopic partial nephrectomy with suture repair of 

tissue sealant during laparoscopic partial nephrectomy. 

laparoscopically performed partial nephrectomy us-

-
scopic and open partial nephrectomies for single renal 
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-

advances in NSS have been reported with the aim of 

part in this trend and presents a well-documented 
initial experience using a novel technique for open 
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-

be useful in the management of larger and complex 
located tumors.

described laparoscopic renorrhaphy techniques based 

providing a reliable and reproducible reconstruction. 
® clips on the sutures 

allows a more even distribution of the tension ap-
plied on the renal surface with a consequent better 
coaptation. Studies developed in our laboratory have 
shown that the tension that can be applied on the pa-

times higher than the achieved with traditional knot 
tying. Maintaining the placed stitches perpendicular 
to the capsule when tightening aid-avoiding tears. 

if needed to achieve an optimal hemostasis.

to the vertical mattress suture line to prevent paren-
chymal tears is an interesting addition to the open 

even distribution of tension. Its use could gain rel-

renal capsule has been damaged or when clips are not 

of these advances could be the explanation for the 

represented in the almost non-existent complications 
reported in the paper.

and single-surgeon experience are present in this and 
many other studies. A randomized prospective study 
comparing this new approach to the traditional partial 
nephrectomy technique using a knot-tying reconstruc-
tion could be a valuable addition to establish differ-
ences.

despite of living in a minimally invasive surgery 

of excellence in the armamentarium of urologists 

to this classical technique will always be welcome.
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EDITORIAL COMMENT

In patients with a normal contralateral kidney 

imperative indication for nephron sparing surgery. 

-
tion. Ischemia time is a crucial issue. In anticipated 

consensus to use hypothermia via arterial perfusion 
-

is done in warm ischemia with occlusion of only the 

cold perfusion is foreseen in order to avoid intimal 

easily applicable without additional measurements. 

is feasible with good differentiation between normal 
and tumor tissue minimizing the risk of unrecognized 
positive surgical margins.

We achieve laparoscopy hemostasis by two 
layers of running sutures and knot tying supported by 

edges of the parenchyma are then adapted by a second 
-

avoid the suture cutting through parenchymal tissue 

procedure in respect to intra-/postoperative complica-
-

-

reduction of functional parenchyma loss by the use of 

is obvious that glue cannot deal with large tumors and 

safety is limited in the individual case.
A very comprehensive study in a hypertensive 

to deal with reliable closure of large parenchymal 

is the time for suture placement and tying which can-
not be neglected in a procedure in which time really 

procedures in which suturing generates a by far higher 
delay than in open surgery.

an objective rationale for the decision. All surger-
ies showed no side effects perioperatively as well 
as in long term follow up which was extended to 

side effects and long term renal function. Based on 
this rich experience a switch to laparoscopy should 
be considered in order to provide optimal up to date 
patient care.
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ABSTRACT

Objective: The incidence of solid renal masses has increased sharply in recent years due to widespread use of abdominal 
imaging studies. The aim of the present study was to evaluate the incidence of benign lesions in solid renal masses ac-
cording to tumor size.
Materials and Methods: The authors retrospectively reviewed the records of 305 patients with 328 renal solid masses 
treated by surgery. Based on a report by one pathologist, the specimen tumor size and the histology of each lesion were 
tabulated. The frequency of renal cell carcinoma and benign renal lesions was evaluated and a correlation between tumor 
size and pathological features of the masses was observed.
Results: The frequency of malignant lesions in the 328 renal masses was 83.2%. When lesions were stratified into groups 
with diameters ≤ 3 cm or > 3 cm, the incidence of benign histology was 22.9% and 13.3%, respectively (p = 0.026). The 
odds ratios for finding a benign lesion in masses ≤ 3 cm was 1.93 (IC 95%, 1.07 - 3.46) compared to masses > 3 cm.
Conclusion: The incidence of benign lesions is significantly higher in renal masses smaller than 3 cm in diameter, which 
should be taken in account when the treatment of renal solid masses is planned.

Key words:  renal cell, carcinoma; staging; mass; benign; imaging
Int Braz J Urol.  2009; 35: 427-31

INTRODUCTION

 Renal cell carcinomas (RCCs) represent 
between 3% and 4% of neoplasms found in clinics 
(1) and their incidence has been rising about 3% per 
year since 1975 (2). In the past, 85% of the expansive 
lesions found in kidneys were related to RCC, while 
the remaining lesions were benign local disorders (3). 
In recent years, with the introduction of new imaging 
methods like ultrasound, CAT scan, and magnetic 
resonance, there has been a significant increase in 
the detection of asymptomatic and incidental renal 
tumors, cases that now outnumber tumors identified 
after the onset of symptoms. Currently, up to 71% of 

 Clinical Urology

the solid renal masses are found incidentally during 
abdominal imaging studies (2,3). In these cases, the 
lesions are usually smaller and are frequently benign 
(4-7).
 The finding of benign disorders in a signifi-
cant number of patients with solid renal masses has 
practical implications that cannot be ignored. The 
adoption of indiscriminate surgical treatment in all 
cases of renal masses will result in unnecessary inter-
ventions and even the undue loss of kidneys in patients 
without malignant disease. To avoid this dilemma, 
many authors advise a pre-op percutaneous biopsy 
in cases of solid renal masses (8,9). Although these 
tests are highly accurate,  biopsy is not sufficiently 
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accurate in all cases and can fail in characterizing the 
histology of renal masses (10).
 We have conducted this study in order to 
guide medical judgment and to more efficiently 
handle solid renal masses by attempting to determine 
if certain mass tumors can be treated non-surgically. 
This would provide for the development of a criterion 
other than the biopsy to help the therapeutic decision 
process for patients with renal masses.

MATERIALS AND METHODS

 The present study is a retrospective analysis 
of 305 consecutive patients seen at our Institution 
from 1977 to 2006, bearing incidentally or symptom-
atic solid renal masses.
 A total of 305 patients were evaluated, includ-
ing 231 males and 74 females ranging in age from 9 to 
90 years (median of 60 years). All of the patients had 
expansive kidney lesions depicted by computerized 
axial tomography or magnetic resonance imaging; 
some were solid and others had intermingled large 
solid and small cystic areas. In the patients with mul-
tiple lesions, each one was studied individually and a 
total of 328 lesions were analyzed. Taking in account 
the clinical presentation, the routine blood and urinary 
tests and the imaging studies, all lesions classified as 
inflammatory or infectious were excluded from the 
study.
 All patients were operated upon by the same 
surgeon (MS) and included radical nephrectomy (213 
pts), partial nephrectomy (24 pts), or mass enucleation 
(68 pts). The surgical specimens were analyzed by the 
same pathologist, using the UICC histopathology clas-
sification for RCC, including clear cell, chromophobe, 
papillary, Bellini duct, and sarcomatoid subtypes (11).
 Using the primary clinical outcome, an at-
tempt has been made to define the total incidence of 
benign lesions and correlate the tumor diameter with 
final histology of the lesion. The diameter was mea-
sured in the surgical specimen, taking into account the 
greatest diameter found. The histopathology findings 
were divided into benign and malignant categories, 
and the frequency of these two types was compared 
to original nodes of greater or less than 3 cm in di-
ameter.

 The differences in proportion of benign and 
malignant lesions in the groups with diameters of 
more or less than 3 cm were evaluated by statistical 
analysis with the chi-square test, adopting a signifi-
cance level of 5% (p < 0.05) for rejecting the null 
hypothesis. The strength of association between the 
two variables was analyzed by an odds ratio calcula-
tion with a confidence interval of 95% (IC at 95).

RESULTS

 In this study, the diameter of the evaluated 
lesions ranged from 0.2 cm to 24.0 cm, with a median 
of 4.0 cm. According to Table-1, among the 328 renal 
lesions found in 305 patients, 273 (83.2%) were renal 
cell carcinomas. In the other cases, 43 (13.2%) were 
benign lesions and 12 (3.6%) were non-neoplasic le-
sions.
 When the incidence of benign lesions was 
evaluated as a function of the renal mass diameter, 
a frequency of 13.3% and 22.9% was observed, 
respectively, in the masses with diameters equal or 
greater and smaller than 3 cm (Tables 2 and 3) with 
a statistically significant difference between the fre-
quency of benign pathologies and the lesion size (p 
= 0.026). These same numbers show that the chance 
of finding a malignant lesion in nodes greater than 
3 cm in diameter is 1.93 times greater (IC at 95%, 
1.07-3.46) than in nodes with diameters of 3 cm.

Table 1 –  Pathological findings in 328 renal masses.

Diagnosis N %

Renal cell carcinoma 273 83.2
Oncocytoma   23      71
Angiomyolipoma   14   4.3
Multilocular cyst     8   2.4
Cystic nephroma     3   0.9
Hematoma     2   0.6
Renal infarct     2   0.6
Hemangioma     1   0.3
Metanephric adenoma     1   0.3
Leiomyoma     1   0.3
Total 328 100.00



429

Benign Lesions in Renal Solid Masses

COMMENTS

 This study shows that there is a true cor-
relation between the diameter or solid renal nodes 
and the incidence of benign lesions. To perform our 
analysis we compared lesion smaller or larger than 3 
cm and we choose this cut-off value because it has 
been demonstrated that it correlates well with the 
risks of metastatic disease in renal cell carcinoma. 
Metastatic disease is usually found in tumors larger 
than 3 cm (12) which makes this threshold a valuable 
clinical parameter for handling patients with solid 
renal lesions. Benign lesions were seen in 13.3% of 
210 (two hundred and ten) masses less than 3 cm in 
diameter and in 22.9% of 118 nodes greater than 3 cm 
in diameter. We believe these results are significant, as 
the present study included a large number of patients, 
the surgical specimens were all analyzed by a single 
pathologist, and the largest tumor diameter was mea-
sured in the surgical specimen. Some previous studies 
published regarding the same subject evaluated a 
smaller number of cases (13,14) and the measurement 

of the tumor size was made by imaging studies that 
show a certain variability due to heterogeneous cuts 
and random  radiologist readings (3,15,16).
 The greatest frequency of benign lesions in 
renal masses smaller than 3 cm found in our study 
agrees with other studies previously published 
(4,6,7,15). According to those studies, between 12.5% 
and 46.3% of solid renal nodes less than 3 cm in 
diameter are benign, and this frequency decreases, 
from 0% to 19.9%, when the solid mass is more than 
3 cm in diameter (7,15). A single study, published by 
Snyder et al., has shown the absence of correlation 
between the size of renal nodes and the incidence of 
benign lesions. However, this study excluded greater 
diameter masses, a fact that probably reduced the 
number of malignant lesions in this sub-group when 
the patients were treated surgically (16).
 One of the main limitations of the present study 
is that only tumor size was taken in account to predict 
the pathological outcome of the solid renal masses. It has 
been already shown that other relevant variables such 
as other radiological features, clinical presentation, age, 
gender or tumor growth velocity can help in the differen-
tial diagnosis of renal tumors (17,18). On the other hand, 
renal tumor size correlates with the risks of metastasis 
and with patient survival. Furthermore measuring tumor 
diameter is a simple way that helps physician to plan 
patient care when a more detailed analysis of imaging 
studies are not available or are incomplete.
 Fifty-five of the 328 lesions (16.8%) evalu-
ated in our study represented benign disorders, with a 
prevalence of oncocytomas (7.1%) and angiomyolipo-
mas (4.3%). This distribution is similar to that seen in 
other studies (15,16), showing that although there is 
an absence of aggressiveness, most of the benign renal 
lesions found in practice are neoplasic in nature, with 

Table 2 – Surgical specimen lesion size and pathological findings.

Lesion Size (cm) Total Number Pathology
N Malignant N Benign

≤ 3.0 118   91 (77.1%) 27 (22.9%)
>3.0 210 182 (86.7%) 28 (13.3%)
Total 328 273 (83.2%) 55 (16.8%)

Table 3 – Frequency of benign disease for every cm increase 
in tumor diameter.

Lesion Size 
(cm)

Total 
Number

Pathology
N Benign (%)

≤ 2.0   47 16 (34.0%)
2.1 - 4.0 122 16 (13.1%)
4.1 - 6.0  70 12 (17.1%)
6.1 - 8.0  36  4 (11.1%)
8.1 - 10.0  25  4 (16.0%)
≥ 10.0  28  3 (10.7%)
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a possibility of generating difficulties in interpretation 
when percutaneous biopsies are diagnosed in patients 
with solid renal lesions. In fact, in one of the contem-
porary series of percutaneous biopsies to study renal 
masses, 21% of the cases did not have the etiology 
defined on the first attempt, generating problems in 
terms of an effective therapeutic intervention (8).
 According to the data of the present study, it is 
important for specialists to consider the possibility of 
benign lesions when identifying solid or mixed renal 
nodes. The incidence of benign lesions is significantly 
greater in solid renal masses with diameters of less 
than 3 cm and this must be taken into account when 
advising patients about the relevance of the disease 
and about treatment options. In lesions with diameters 
less than 3 cm, the frequency of benign masses is al-
most twice as common as that found in greater masses. 
This finding can be relevant when we are treating 
patients with multiple bilateral small solid nodules 
or patients unsuited for surgery. In these settings, the 
use of percutaneous lesion biopsies has a great chance 
to show a benign lesion and this finding will obviate 
the need for an unnecessary surgical intervention 
(9). Furthermore, the adoption of surveillance in a 
patient with a solid renal mass can be done with less 
concern if the lesion has less than 3 cm in diameter. 
Considering that such tumors have no or negligible 
growth when followed for years (19), based on tumor 
size and tumor growth physicians can safely monitor 
their patients treated with active surveillance.
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ABSTRACT

Purpose: Several studies have documented high incidence of urinary lithiasis after jejunoileal by-pass. Roux-en-y gastric 
bypass surgery (RYGB) is currently the most common bariatric procedure. Because of its difficult for absorption, RYGB 
has a potential risk to increase the incidence of lithiasis. This study was conducted in order to test the hypothesis that 
RYGB increases the incidence urolithiasis after 50% of excessive weight loss.
Materials and Methods: We performed a retrospective cohort study to evaluate 58 patients who underwent RYGB at the 
Obesity Service at Santa Casa de Misericordia de Sao Paulo, between 2000 and 2005, with minimum follow-up of 10 and 
maximum of 72 months, after the procedure.
Results: Forty-five (77.6%) patients had ≥ 50% loss of weight excess. There was no difference between the frequency of 
urolithiasis before and after the procedure, and nephrolithiasis was observed after surgery in only one patient, however 
this had been detected before the procedure.
Conclusion: In the period studied, RYGB does not seem to affect the incidence of urolithiasis after weight reduction. This 
may be due to its smaller malabsorptive component as compared with jejunoileal “by-pass”, thereby possibly not signifi-
cantly influencing the oxalate metabolism. 

Key words:  lithiasis; urolithiasis; obesity; bariatric surgery; gastric bypass
Int Braz J Urol.  2009; 35: 432-5
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INTRODUCTION

 Several studies have documented the associa-
tion of malabsorption and surgery for morbid obesity 
and urinary lithiasis (1-3). High levels of oxalate salts 
in urine have also been demonstrated after mixed sur-
geries for weight loss (those that involve malabsorp-
tive and restrictive components), such as biliopancre-
atic diversion (4). The mechanism of this disturbance 
is explained by lipid malabsorption leading to binding 
between fatty acids that are not absorbed to calcium 
from the intestinal lumen, leaving free the oxalate 
that comes from the diet. This increases the levels of 

oxalate in the urine and consequently facilitates the 
development of urinary lithiasis.
 The Roux-en-Y gastric bypass (RYGB), also 
known as Fobi-Capella surgery, is currently consid-
ered the gold standard in bariatric surgery. It is the 
most frequently applied technique in Brazil and in 
the United States (5). Even though this technique 
results in malabsorption, there has been a paucity of 
reports on metabolic complications evolving oxalate 
and consequent predisposition to urolithiasis that 
could potentially occur after this procedure. On the 
other hand, other complications of this surgery have 
been documented, such as deficiency of vitamin 
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B12, calcium and iron (1). The aim of the present 
study was to evaluate the association of RYGB and 
urolithiasis.

MATERIALS AND METHODS

 We have conducted a retrospective cohort 
study evaluating 58 randomly selected morbid obese 
patients who underwent RYGB surgery at the Divi-
sion of Bariatric Surgery of Santa Casa of Sao Paulo, 
between 2000 and 2005, with follow-up ranging from 
10 to 72 months. Data were reviewed from medical 
records, having an ultrasonography of the urinary tract 
before and after the procedure, which was considered 
an inclusion criteria. Ultrasonographies had been 
performed before the surgery, six months, and yearly 
post surgery.
 At the Division of Bariatric Surgery of Santa 
Casa of Sao Paulo a standard RYGB is generally 
performed. It consists of an average 100 cm length 
Roux limb (maximum of 150 cm) - the malabsorp-
tive component - associated with a reduction gas-
troplasty, building an approximately 50 cc reservoir 
- the restrictive component. This surgery differs from 
malabsorptive procedures like JIB (jejunoileal bypass) 
in which only about 35 cm of normally absorptive 
small intestine was retained in the absorptive stream, 
compared with the normal length of approximately 7 
meters, and in this case, there was no gastroplasty.

 In the early postoperative period, patients 
were instructed to have a hypocaloric, hypolipidic 
and hyperproteic diet without sacarosis, consisting of 
a total of 300 calories a day. After weight loss, they 
were allowed to have an up to 1,500 calories/day diet. 
No oxalate restrictions were recommended.
 Statistical analysis was performed with SPSS 
10.0 (Statistic Package for Social Science) program. 
Statistic tests for dependent variables were used, as the 
same individuals were compared before and after the 
procedure. For continuous data, we used Student’s-t- 
test, and for the dependent variables, the McNemar 
test. Our cut-off point of type I error was ≤ 0.05.

RESULTS

 The medium ± standard error age was 39.3 
± 10.8 years (range from 19 to 63 years). There were 
a total of 48 (83%) women and 10 (17%) men. In 
forty-five (77.6%) patients, a weight-loss equal to 
or higher than 50% was achieved. When comparing 
pre- vs. postoperative prevalence of diabetes (19.0% 
vs. 1.7%, p < 0.001) and hypertension (60.0% vs. 
20.0%, p = 0.02), a significant reduction was observed 
(Table-1).
 There were no differences in the frequency of 
urolithiasis before and after surgery; urolithiasis was 
found in only one patient at the pre and postoperative 
period. This patient was an asymptomatic thirty-eight 

Table 1 – Social and anthropometric information before and after excessive weight loss.

Weight Loss
Variables N (%) p Value

Social Gender 46 (79.3) Female
Race 40 (69) Caucasian

Mean ± SD, Minimum-Maximum
Anthropometric Weight before 130 ± 20.9 (83.5 - 176) (Kg) < 0.001

Weight after 82.7 ± 16.2 (42.8 - 131) (Kg)
Height 1.64 ± 0.1 (1.49 - 1.85) (m)

BMI before 48.9 ± 6.1 (36.5 - 62.9) < 0.001
BMI after 30.9 ± 5.8 (19.3 - 53.2)

BMI = Body mass Index.
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year old woman with a 1 cm stone in the left inferior 
calyceal group. After a 42-month postoperative fol-
low-up, the stone remained unchanged.

COMMENTS

 Our data was similar to literature as regards 
the amount of weight loss (77.6%) and in reducing 
hypertension and diabetes after Roux-en-y gastric 
bypass (6).
 Despite the efficacy of malabsorptives surger-
ies in promoting weight loss (6), their use has been 
drastically reduced due to adverse effects (1-3,7-9). 
Several studies of urologic sequelae of jejunoileal 
bypass showed an association with stone formation, 
with varying frequencies. Annuk et al. (1) found an 
incidence of 39.3% after a few months to 19 years, 
the median being 5 years. In our study, the patients 
were followed for 10 to 72 months, with a median of 3 
years and 6 months. Other authors have demonstrated 
reduction in oxalate excretion after the reversion of 
this surgery: Dhar et al.

 
monitored 4 women who 

underwent jejunoileal bypass reversion for refrac-
tory renal calculosis and observed a mean reduction 
of oxalate excretion in 24 hours from 112.5 to 33.75 
mg. However, citrate excretion continued, ranging 
215 - 248 mg with a mean of 226.5 mg in 24 hours. 
The trend of urinary stone formation in that study was 
only reverted after urine alkalinization. Dean et al. (3) 
studied 43 patients who underwent JIB reversion due 
to metabolic disturbances, for different reasons, and in 
9 patients, surgery was required due to nephrolithiasis. 
In all of these individuals, the authors noted reversion 
of stone arrangement propensity with a mean follow 
up of 77.7 months. These authors showed the sig-
nificant association between bariatric malabsorptive 
surgeries and development of urolithiasis.
 In mix surgeries, that include both restrictive 
and malabsorptive components, recent data suggest 
an association between the procedure and the devel-
opment of urolithiasis. In a paper published in 2005, 
the authors demonstrated an increase of oxalate in 
urine after biliopancreatic deflection. This technique 
involves a common channel of the ileum of 50 to 100 
cm, which leads to a great malabsorptive effect, as-
sociated with a partial gastrectomy and a remaining 

a pouch of 200 mL (6). In this study, Palomar et al. 
(4) followed 35 morbidly obese patients and reported 
a reduction of urinary calcium and citrate associated 
with increased 24-hours urine oxalate, but they did 
not report on the incidence of urolithiasis during the 
study.
 Nelson et al. (10) studied 21 patients with 
nephrolithiasis after RYGB surgery, and 14 of them 
had no previous history. In 20 of the patients, there 
was an increase of oxalate excretion. However, a limi-
tation was that the study was not prospective and only 
post operative stone incidence in patients submitted 
to a very long limb RYGB could be evaluated (8/188, 
4%). This is a technical variation of RYGB with a 
common channel of the ileum of < 125 cm, which 
leads to great malabsorptive effect when compared 
to standard surgery. Because they had not included 
all patients who had undergone standard RYGB in 
their department, they were unable to calculate the 
incidence of stone formation after standard RYGB. 
Furthermore, no imaging studies had been performed 
prior to the procedure, raising the possibility of pre-
operative stone occurrence..
 Other authors (5) have also demonstrated an 
increase in oxalate excretion 6 (0.32 mM/24h) and 
12 (0.74 mM/24h) months after surgery (p < 0.05). A 
recent study (11) showed that patients who preopera-
tively had stones, there were high levels of oxalate in 
the urine, sufficient for leading to the development of 
renal failure after RYGB surgery; this finding suggests 
that attention to this point is needed in the postopera-
tive management of these patients.
 In our study, we did not find increased uro-
lithiasis development after RYGB surgery after a 
medium 42-month follow-up. This could be explained 
by the minor malabsorptive component promoted by 
mixed surgeries. The absence of steatorrhea in our 
patients supports this conjecture. However, we did 
not study metabolic patterns, so it is not possible to 
ascertain whether there were alterations in oxalate 
metabolism in these patients.
 It is known that hyperproteic diet can improve 
renal stone formation due to acidosis, reabsorptive 
hipercalciuria and urate elevation. However, in mal-
absorptive surgeries, like jejunoileal “bypass”, the diet 
recommendations are similar to those after Roux-en-
Y gastric bypass, so these influences are controlled. 
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Additionally, some hypertensive patients had been 
using a thiazidic diuretic that could also have reduced 
renal stone formation. However, doses were reduced 
postoperatively due to a better hypertension control.
 None of the patients had used citrate, but 
calcium supplements were routinely prescribed due to 
duodenal bypass, as this is the most important calcium 
absorptive intestinal segment. The dose used was 162 
mg per day and was increased or reduced according 
to plasma levels. Calcium use could reduce oxalate 
absorption and consequently reduce stone formation, 
however this dosage is probably too low to cause any 
interference.

CONCLUSIONS

 The potential association between RYGB and 
the incidence of urinary lithiasis has not been routinely 
studied. The present study did not show changes in 
occurrence of urolithiasis after this surgery. A prospec-
tive follow-up study with a larger number of patients, 
metabolic evaluation and strict control of food and 
calcium replacement is necessary to conclusively 
determine whether or not urolithiasis is a complication 
of RYGB surgery.
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ABSTRACT

Purpose: To describe an entirely laparoscopic technique for excising a recurrence of local renal cell carcinoma (RCC).
Materials and Methods: 

Results:
showed clear cell type RCC Fuhrman grade 2 in the specimens of two patients and chromophobe type in one. No patient 

Conclusions:

blood loss and low morbidity.

Key words:  carcinoma, renal cell; recurrence; laparoscopy 
Int Braz J Urol.  2009; 35: 436-41

INTRODUCTION

Local recurrence of renal cell carcinoma 

series of a purely laparoscopic technique for excising 
local RCC recurrence.

MATERIALS AND METHODS

Clinical Urology

technique. We obtained a brief clinical summary 

procedure.

Patients

left radical nephrectomy 4 years earlier. Two years 

carried out entirely by a laparoscopic transperitoneal 
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Surgical Technique

side and in the anterior axillary line on the left side 

Figure 1 – Magnetic resonance imaging. We can see a 5-cm 
mass in the kidney bed (arrow), and a 5 cm mass in a single left 
kidney.

Figure 2 – Sites for proposed trocars placement.

Figure 3 – The proposed templates for right and left retroperi-
toneal tissue dissection for a solitary local recurrence of renal 
cell carcinoma.
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abdomen.

RESULTS

technique at our center.

concomitantly with an open partial nephrectomy 

grade 2 in two patients and chromophobe type RCC 

COMMENTS

nephrectomy is reported to occur in 2% of patients 

presentation and therapy of isolated local RCC recur

The reported time to further tumor progres

tients with isolated local recurrence and 4.2 months 

complete resection may be technically challenging 

for teaching purposes.

offers the ability to palpate the lesion in the renal 

RCC metastasis resection with a purely laparoscopic 
technique. They concluded that laparoscopic approach 
is feasible in experienced hands and may confer the 
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days).

retroperitoneal fat tissue and the ipsilateral adrenal (if 

should only be carried out by experienced surgeons 
in strict adherence to oncologic principles.

dards or rules for retroperitoneal dissection. For 

neal lymph node dissection should be performed in all 

nodes were not dissected.
Regarding possible indications for laparo

Correct trocar placement is essential for a 
comfortably
 performed procedure and minimal limitations of 

triangulation referring to the former renal hilum as 

represents the deep border of dissection whereas the 

limits of the template. These structures are carefully 

minimized. We do not use mechanical suturing in 

as in this case.

These patients may represent the ideal candidates 

our report is its sample size and results should be 
interpreted accordingly. Larger series would allow 

remain unclear.

of a purely laparoscopic resection of solitary renal 

strictly adhering to oncologic principles.
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EDITORIAL COMMENT

radical nephrectomy (4).

The authors report their experience with the 
laparoscopic management of local recurrence of RCC 

successful surgery can delay the onset of systemic 

circumstances.

exists limited data in the literature regarding minimal 

propose this procedure as suitable for highly selected 
patients.

laparoscopic surgery will be different in specialized 
centers as in institutions with a lower case number. 

in open surgery if performed in a specialized center.
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ABSTRACT

Introduction: Posterior urethral strictures after prostatic radiotherapy or surgery for benign prostatic hyperplasia (BPH) 
refractory to minimal invasive procedures (dilation and/or endoscopic urethrotomy) are challenging to treat. Published 
reports of alternative curative management are extremely rare. This is a preliminary report on the treatment of these dif-

Materials and Methods: Seven cases were treated: 4 cases occurred after open prostatectomy or transurethral resection 
of the prostate for BPH, one case after external beam irradiation and 2 after brachytherapy. The 4 cases after BPH-related 
surgery were in fact complete obstructions at the bladder neck and the membranous urethra with the prostatic urethra still 
partially patent. Anastomotic repair by perineal route was done in all cases with bladder neck incision in the BPH-cases 
and prostatic apex resection in the radiotherapy cases.
Results: Mean follow-up was 31 months (range: 12-72 months). The operation was successful, with preserved continence, 
in 3 of the 4 BPH-cases and in 2 of the 3 radiotherapy cases. An endoscopic incision was able to treat a short re-stricture 
in the BPH-patient and a longer stricture at the bulbar urethra could be managed with a perineostomy in the radiotherapy-
patient.
Conclusion: Posterior non-traumatic strictures refractory to minimal invasive procedures (dilation/endoscopic urethrotomy) 
can be treated by urethroplasty using an anastomotic repair with a bladder neck incision if necessary.

Key words: urethra; urethral stricture; reconstructive surgical procedures; radiotherapy; benign prostatic hyperplasia
Int Braz J Urol.  2009; 35: 442-9

INTRODUCTION

Posterior urethral strictures are complica-
tions that may occur after prostatic radiotherapy 
or surgery for benign prostatic hyperplasia (BPH). 
Urethral strictures have been reported in up to 8% 
after brachytherapy (1), in up to 6% after external 
beam radiotherapy (2), in 2.2-9.8% after transure-
thral resection of the prostate (TURP) (3) and in 
1.9% after simple open prostatectomy (4). Most of 
these strictures however can be treated by minimal 
invasive procedures such as dilation or endoscopic 
urethrotomy (5,6). When these procedures fail, 

Clinical UrologyClinical Urology

reported descriptions of  further management by 
urethroplasty are extremely rare as only one paper 
on the subject could be found (7). The incidence of 
non-traumatic posterior urethral strictures and the 
need for urethroplasty will probably rise due to the 
high number of patients undergoing TURP, radical or 
simple prostatectomy and due to the increasing inter-
est in brachytherapy and external beam radiotherapy 
for the treatment of prostate cancer.

The deep location in the body, behind the pu-

sphincter mechanism, and the possible involvement of 
the continence mechanism of the bladder neck makes 
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the treatment highly challenging. Therefore, we were 

MATERIAL AND METHODS

Between 2001 and 2007, seven cases of non-
traumatic posterior urethral strictures were treated by 

using a prospectively collected database. Mean age 
was 70.4 years (range: 62-78 years). Before referral to 
our centre, endoscopic incision had been attempted in 
all cases. In 4 cases, the procedure had to be stopped 
due to a false routing. In the other cases recurrence oc-
curred almost immediately. Endoscopic incision was 
repeated in 2 patients and one was dilated regularly. 
The strictures were the consequence of open prosta-
tectomy (Millin-technique) for BPH in one patient 
and transurethral resection of the prostate (TURP) in 
the 3 others. All these 4 BPH-patients were unable to 
void immediately after their BPH-surgery for at least 
2 weeks. Two patients received brachytherapy and 
one external irradiation for localized prostate cancer. 
In all patients, a retrograde urethrography combined 
with a cysto-urethrography was done to assess the 
location and length of the stricture and the condition 
of the bladder neck. In the BPH-cases, retrograde 
urethrography revealed a complete obstruction at the 
membranous urethra and on trial to void, the bladder 
neck remained closed. In these cases, a suprapubic 
cystoscopy revealed a completely strictured bladder 
neck. In the irradiated cases the bladder neck was 
still patent but the prostatic urethra was partially 
obstructed (Figure-1). Six out of 7 patients had a su-
prapubic catheter: all BPH-patients and 2 irradiated 
patients.

Operative Technique

24 hours prior to surgery and continued for three 
days. In cases of infected urine, antibiotics were given 
based on the results of the urine culture. The patient 
was placed in the high lithotomy position. All patients 
were operated by a midline perineal incision and by 
that route alone. The bulbospongiosum  muscle was 

dissected away from the corpus spongiosum. The 
bulbar urethra was circumferentially dissected from 
the ventral aspect of the corpora cavernosa from the 
penoscrotal angle until its passage through the pel-

B

Figure 1 – Retrograde urethrography (A) and voiding cysto-ure-
thrography (B) showing a stricture at the distal prostatic urethra 
after brachytherapy. The bladder neck is patent in this case.

A
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is followed as far as possible. A large Beniqué sound 
(26F) was introduced inside the urethra and marked 
the distal level of the defect. The urethra was tran-
sected at this level. The transected distal part of the 

urethra is then removed layer by layer with curved 
scissors until the open, healthy urethra was reached. 
In the 4 BPH-cases in which a bladder neck stricture 
was present, a resectoscope was introduced in the 
prostatic urethra and the bladder neck incised. In the 
3 radiotherapy or brachytherapy cases, the apex of the 
prostate was partially resected during this procedure. 
A spatulated end-to-end anastomosis was made with 8 
interrupted polyglycolic sutures 3x0 sutures between 
the prostatic urethra and the proximal bulbar urethra. 
In cases of a rather short defect, mobilization of the 

elongate the urethra by its elasticity to bridge the gap 
without any tension. Cleavage of the corporal bodies 
was performed to gain extra length in 2 (radiotherapy) 
cases. A urethral catheter (18F) was left indwelling 
for two weeks. After this period, a voiding cysto-ure-
thrography was performed. In cases of extravasation at 
the anastomosis-site, the catheter was reinserted and a 
new voiding cysto-urethrography was carried-out one 
week later. The catheter was maintained until extrava-
sation was no longer visible. Extensive description of 
the technique has been previously  described  (8).

Follow-up with history taking, clinical ex-

urine measurement was done every three months 

of suspected recurrence, a retrograde urethrography 
and cystoscopy was done.

one single reconstructive procedure. Incontinence was 

RESULTS

Mean follow-up was 31 months (range: 
12-72 months). Mean stricture length was 2.1 cm 

(range: 1.5-3 cm). Mean operation time was 130 min 
(range: 110-145 min). Two weeks after urethroplasty, 
voiding cysto-urethrography showed a patent urethra 
without extravasation in all BPH cases (4/4) and 
one radiotherapy patient (1/3). In the remaining 2 
irradiated patients, the catheter was left indwelling 
for 3 and 6 weeks respectively due to persistent ex-

the urethral catheter, all patients could urinate well. 
Three BPH-patients (3/4) have remained excellent 
until present. One BPH-patient developed a short 
recurrence 3 months after the operation at the level 
of the anastomosis and at the bladder neck. This 
was treated by endoscopic incision and solved the 
problem, for up to 23 months. The patient suffered 
from slight stress incontinence after the endoscopic 

result.
The patient who was irradiated externally 

developed a stricture of 3 cm length at the bulbar ure-
thra 6 months after urethroplasty. He was treated by a 

patient is still voiding well through his perineostomy 
and for this reason he has refused the second stage of 

The two patients who received brachytherapy 

mL/sec) but are very pleased with their results. One 
patient also suffered from slight stress incontinence.

Summarizing these results, success- and con-
tinence-rates are 71.4% (5/7).Currently, all patients 
have no suprapubic catheter.

COMMENTS

Although the urological department of the 
Ghent University Hospital has been a reference centre 
in the BENELUX (Belgium, the Netherlands and Lux-
embourg) for urethral stricture repair since 1980, our 

was only seen in 2001. This illustrates the rarity of 
the need for urethroplasty for this disease. A recent 
study regarding the incidence of urethral strictures 
after interventions for curative treatment of prostatic 
cancer has demonstrated that the incidence is perhaps 
much higher but the extent of the stricture is such that 
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it can be managed either with endoscopic incision or 
even without further treatment (7).

Strictures after Prostate Operation for BPH

Our initial experience has shown us that after 
prostatectomy/TURP for BPH the prostatic urethra 
itself is still partially patent with the bladder neck 
and membranous urethra completely obstructed. 
Therefore, these strictures cannot be placed into the 

(6). These authors propose a trial of endoscopic inci-
sion of iatrogenic prostatic urethral strictures with 
reasonable results, but in all of their patients the 
prostatic urethra was narrowed, but not completely 
obstructed (6). Reports of endoscopic treatment of 
complete obliteration of the posterior urethra are very 
scarce and show disappointing results (9). Endoscopic 
treatment of these obstructions had been tried in all 
patients, without any success. In view of the complete 
obstruction, it seems to us that endoscopic treatment 
is not a good option in these patients (10). In patient 
3, the prostatic urethra was open for only about 1 cm 

This patient also did worse after our reconstruction. 
He had a recurrent stricture at the membranous urethra 

and the bladder neck, which needed an endoscopic 
incision. Our hypothesis of posterior urethral stricture 
formation was similar in all these 4 patients. They had 
an overdistended bladder before prostatectomy/TURP 
and could not urinate at removal of the urethral cath-
eter after the intervention. A suprapubic catheter was 
placed to give them the opportunity to try micturition 
and guarantee emptying of the bladder. In all patients 
spontaneous micturition remained absent during at 
least two weeks.

However, immediately after prostatectomy/
TURP the wound edges at the bladder neck and mem-
branous urethra must form new urethral mucosa to 
cover the operated prostatic urethra. With spontaneous 

after operation. It is our hypothesis that during a pro-
longed period of post-operative absent micturition, the 

at the bladder neck and membranous urethra with an 
open prostatic urethra between them, because the lu-
men is much larger at this level (Figure-2). Probably, 
it would have been better to leave the urethral catheter 
indwelling for a few weeks instead of a suprapubic 
catheter or to perform intermittent self-catheterization. 
Unfortunately, we have no histological or urodynamic 

Figure 2 – Proposed pathogenesis for strictures at the bladder neck and membranous urethra. A) Immediate postoperative situation after 

A B



447

Urethroplasty for Challenging Posterior Urethral Strictures

data to prove this hypothesis, therefore the hypothesis 
can only be considered as an assumption. Pansadoro 
and Emiliozzi (6) have proposed a somewhat different 
pathogenesis of prostatic urethral strictures: strictures 
occur when delay of epithelialization is combined 

It is possible that transurethral ultrasound can 
demonstrate the open prostatic urethra. This exami-
nation was not performed because we realized this 
possibility only after the experience.

Strictures after Radiotherapy

In all referred patients, the prostatic urethra 
was only partially obstructed and the bladder neck 
was found to be patent. The operative challenge was 
not greater then in any other end-to-end anastomosis 
in that region, for example for urethral rupture after 
pelvic trauma. The intervention could have been 
done completely by the perineal route. In the cases 
after brachytherapy, the anastomosis was made after 
resection of the apex of the prostate with removal of 
several radioactive seeds.

Ideally, the anastomosis should be made be-
tween two well vascularized ends. This was not the 

could feel, probably due to vascular damage after the 
irradiation (1).

-
tatic tissue at one side, but by a well vascularized 
stump of bulbar urethra at the other side. Obviously 
one well vascularized side at the anastomotic site 

take considerably longer than in the non-irradiated 
cases. This is suggested by the observation that two 
out of three radiotherapy patients needed a prolonged 
urethral catheter because of persistent extravasation. 
In these cases, the urethra was also extensively mo-
bilized and the corpora cavernosa cleaved to shorten 
the distance, so that the tension free anastomosis was 
guaranteed.

Continence Mechanism

It is believed that after prostatectomy or 
TURP continence relies only on the external sphincter 
(11). Anastomotic urethroplasty at the level of the 

membranous urethra usually destroys the external 
sphincter mechanism, as observed after repair of post-
traumatic posterior urethral strictures (12). Taking this 
into account, all BPH-patients would be expected to 
be incontinent after urethroplasty. In fact, all patients 
were continent after the anastomotic repair at the 
membranous urethra. The bladder neck still was able 

done very prudently, necessitating a re-intervention 
of incision in one patient. Unfortunately, he became 
slightly stress incontinent after the second procedure. 
The competence of the bladder neck can be judged 
on a cysto-urethrography: the bladder neck should 
be closed following this examination. Unfortunately, 
this examination was not performed routinely in all 
cases. Therefore, our statement remains an assump-
tion. However, a recent paper by Whitson et al. (13) 

sphincter after anastomotic urethroplasty at the 

mechanism in these complex cases still is uncertain 
and a matter of debate for which further research is 
needed. Moreover, patients should be warned about 
the possibility of incontinence after the procedure.

Non-traumatic posterior urethral strictures, 
refractory to endoscopic treatment are often man-
aged by techniques that abandon the urethral outlet 

stoma (14,15). Five out of seven patients in this series 
could void after urethroplasty and with one additional 
procedure, all patients arrived at a reasonable solution 
without need for catheterization. Two brachytherapy 

after the procedure without any evidence (urethrogra-
phy and urethroscopy) of recurrence. This suboptimal 

-
ated prostate at its entire length even if the diameter 

Although we are aware of the limitations of 
this study (small numbers, heterogenic population), 
our data suggest that even for these very challenging 
patients voiding can be made possible again with end-
to-end urethroplasty and if necessary in combination 
with bladder neck incision.

A search on PubMed over the past 10 years 
revealed only one series on posterior urethral stricture 
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repair after radiotherapy (7). They described seven 
cases of posterior urethral stenosis of which three 
underwent an anastomotic urethroplasty and four the 
placement of a urethral stent. All three anastomotic 
repairs were successful. Urethral stents failed twice 
out of four repairs with urethral stenosis recurring at 
either end of the stent. In spite of these worse results 
with stents, these authors still see this as a possible 
choice in their therapeutic algorithm. They also de-
scribed a small series of posterior urethral strictures 
after radical prostatectomy, which is a situation 
clearly different from the one where the prostate is 
still in place. Therefore, at date of publication, to our 
knowledge  this is the largest reported series describ-
ing urethroplasty for non-traumatic posterior urethral 
strictures.

With a normal functioning bladder still in 
place, it is possible to directly to a continent stoma 
of the bladder (14,15). This option remains open 
after failed urethroplasty. All our patients were 
warned that success was far from guaranteed and 
eventually other interventions could be necessary 
to solve their problem. They all accepted the risk 
and considered a continent catheterizable stoma a 
second choice.

CONCLUSION

Urethroplasty, using an anastomotic repair in 
combination with a bladder neck incision, if necessary, 
provides good results. This salvage urethroplasty can 
preserve continence in most of the cases.

This operation can be done by perineal ap-
proach alone and is not more demanding than an 
anastomotic repair after urethral rupture in pelvic 
fractures.

Nevertheless, these conclusions are based on 
a small number of cases and it would be dangerous 
to generalize about them. They can offer, however, 
some inspiration for colleagues with similar unusual 
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ABSTRACT

Objective: To describe our experience with blunt injuries to the bulbar urethra and their late sequelae to identify factors 
that may affect patient outcome.
Materials and Methods: A retrospective study was performed on 53 male patients who presented, between January 2001 

Results:

Conclusions:

strictures that develop after straddle injury to the bulbar urethra.

Key words: urethra; trauma; rupture: management; reconstructive surgical procedures
Int Braz J Urol.  2009; 35: 450-8

INTRODUCTION

terior urethral injuries. Blunt injuries are more com

bile pendulous urethra. Blunt injuries to the bulbar 
urethra are typically caused by straddle type injuries 

 Clinical UrologyClinical Urology

(2).

tions after blunt trauma to the bulbar urethra remains 

the literature is whether it is better to divert the urine 

whether strictures that develop after straddle injury to 
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or endoscopic urethrotomy.
Because only a few small series have been 

of these injuries.

MATERIALS AND METHODS

A retrospective study was carried out on 53 
male patients who presented to our trauma unit be
tween January 2001 and December 2005 with blunt 
traumatic injury of the bulbar urethra. No attempts 

extravasation of contrast medium in the area of the 

ance of contrast extravasation in the area of the bulbar 

biotics at induction of anesthesia. Either suprapubic 

injected into the catheter to verify its position inside 

could urinate freely, they were removed. If patients 

respectively. In cases of complete urethral injury 
with perineal hematoma or extravasation, no attempt 

raphy.

RESULTS

Patient Characteristics

years). The mechanism of injury was a fall astride in 

urethral contusion alone.

Partial Urethral Disruption

Of the 31 patients with partial urethral rup

cystostomy, and stricture formation occurred in 2 
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tients treated primarily with suprapubic cystostomy 
was not statistically different from those treated pri

all of these patients were treated successfully with 

Complete Urethral Disruption

Of the 22 patients with complete urethral 

prapubic cystostomy, stricture formation occurred in 

ment, and stricture formation occurred in all patients 

removal. The duration of stricture formation was not 

patients treated primarily with suprapubic cystostomy 

Figure 1 – Algorithm shows management outlines and outcomes in all patients. VIU = visual internal urethrotomy, -ve = no stricture 
formation occurred, +ve = stricture formation occurred.
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VIU and 3 patients with impassable stricture after 
injury were treated with anastomotic urethroplasty, 

The incidence of stricture formation after complete 

Primary Management

tients characteristics between those treated primarily 
with suprapubic cystostomy and those treated with 

suprapubic cystostomy, stricture formation occurred 

Stricture Management

between these treatment outcomes was statistically 

Table 1 – Stricture formation in relation to type of urethral injury and primary treatment.

Stricture Formation

-ve +ve p Value

Type of urethral injury
21 10 < 0.001

 3

< 0.001

20 11

 -ve = no stricture formation occurred; +ve = stricture formation occurred)

Table 2 – Patient characteristics in relation to primary treatment.

Urethral Catheterization Suprapubic Cystostomy p Value

33
Mean follow up (months)
Fall astride (N. of patients) 13 21 0.51
Direct trauma (N. of patients)   7
Motor car (N. of patients)   1   2
Hematoma (N. of patients)   3
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COMMENTS

typically entails suprapubic urinary diversion or 

effectively by VIU (5). In the present study, stricture 

that excellent results could be obtained with urinary 

repair of the urethra achieved a better outcome (3). 
However, the type of trauma in the study by Husmann 

all patients had blunt trauma.
In the recent review of straddle injuries to 

between the present study and the series reported by 

stricture formation only in patients who presented 
acutely after urethral injury and excluded patients who 
presented late after trauma without previous urinary 

terior urethral avulsion injuries, it could be expected 

eter in anterior urethral injury should produce fewer 

commonly required urethroplasty than the suprapubic 

required. In the current study, stricture formation de

Also, the strictures that developed after suprapubic 

than the strictures that developed after urethral re

It is possible that with early suprapubic 
cystostomy for total or partial urethral disruption the 

would be limited and the severity of stricture forma

catheter in the area of urethral injury may cause a 

may cause additional injury to the ruptured urethra. 

sive methods has become a common contemporary 

posterior urethral disruptions and the stricture rates 

Table 3 – Outcomes after urethroplasty and visual internal urethrotomy (VIU).

Success Failure p Value

Urethroplasty   1
< 0.001

VIU
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ment but in the case of anterior urethral ruptures the 

Endoscopic procedures, such as dilation or 

are usually narrower, shorter, and can be repaired by 

thral strictures after straddle injury may be explained 

The limitations of this study are that it is not 

CONCLUSION

is associated with a lower recurrence rate than VIU 

injury to the bulbar urethra.
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EDITORIAL COMMENT

mation about the factor(s) that determined the choice 

tion biases may explain the results.

(1) complete urethral rupture compared with partial 

suprapubic cystostomy, possibly because cystoscopy 

formation after blunt external trauma usually occurs 

similar to recurrences after VIU, where the majority 

success rate than urethroplasty, no doubt because it 

In the Results section the authors state that, 

rates reported in the literature. Importantly, the recur

strictures after partial urethral rupture, compared with 

stricture formation after complete urethral rupture is 
virtually futile.

Dr. Christiaan F. HeynsChristiaan F. Heyns
Department of Urology

University of Stellenbosch & Tygerberg Hospital
Tygerberg, South Africa
E-mail: cfh2@sun.ac.za

EDITORIAL COMMENT

This is a retrospective analysis of a cohort 

throtomy (VIU) or primary anastomotic urethroplasty. 
All patients had partial or complete disruption of the 

these treatments fare relative to each other in acute 

authors report that whether the injuries to the bulbar 
urethra were partial or complete disruptions, patients 

ment. The authors present possible reasons for these 

bulbar urethra is quite different from that of shear 

subject to selection bias. The author did not provide 
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EDITORIAL COMMENT

jury and 2) to divert the urine away from the injury if 

or suprapubic diversion (1). Many times, the initial 
evaluation includes cystourethroscopy, which serves 

urethral stricture rates. This is why, for example, a 
catheter is nearly universally placed after radical 
retropubic prostatectomy or urethral reconstructive 

notion.

General Hospital, and found that while strictures 

any information about the selection criteria in acute 

attempted in patients who were older, had more co
morbidities or had more severe injuries.

evaluate the success rates for urethroplasty and 
VIU. The success rates for primary anastomotic 

rates of VIU for bulbar urethral strictures are in the 

sequent stricture treatments (VIU or urethroplasty). 
However, such a subset analysis is not possible in this 
series due to small numbers.

contribution to the published literature on urethral 
straddle injuries. Further studies should attempt to 

Dr. Bahaa Malaeb &
Dr. Sean P. Elliott

Department of Urology Surgery
University of Minnesota

Minneapolis, Minnesota, USA
E-mail: selliott@umn.edu

initially had suprapubic diversion without urethral 

reconstruction (2). The authors in the current study 

the results were even more dramatic, with strictures 

pubic tubes.

found in this study? If the reported outcomes are to 

sible that the initial cystoscopic exam with subsequent 

hence, scar formation (3). Finally, when a urethral 
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catheter is in place, it serves to stent open the bladder 

tion cannot be completely answered. However, the 

question the need for heroic attempts at endoscopic 

in terms of future stricture rates are at least similar and 
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ABSTRACT

Purpose:
age.
Materials and Methods: 

Results:

Conclusion:
tions.

Key words:  children; congenital anomalies; urinary diversion; continence
Int Braz J Urol.  2009; 35: 459-66

INTRODUCTION

always possible to avoid renal deterioration in these 

Pediatric Urology
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regards patients’ initial age when this procedure can 

We retrospectively present our experience 
with orthotopic continent urinary diversion in children 

children.

MATERIALS AND METHODS

Macedo’s continent catheterizable reservoir below 

Here the incision line continues transversally to the 

Surgical indications included patients with 

technique was used as a pouch whereas in the others 

The patients’

nence.

RESULTS

did not survive.
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Figure 1 – Macedo’s continent catheterizable reservoir - surgical technique. Reproduced from Macedo A. Jr., Srougi M.: A continent 
catheterizable ileum-based reservoir. BJU Int. 2000; 85: 160-2.
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revision was necessary in both cases because progres

Three patients presented with persistence 

Three patients developed reservoir calculi 

One patient presented with late urinary reten

COMMENTS

play a role in this procedure.

together. The Macedo’s continent catheterizable res

Table 2 – Overall complication rate, surgical revision and 

General Complication Rate Absolute Number/ %
     Acute
     Chronic

     Neobladder extrusion

Surgical Revision
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study reproduced the clinical situation in our patients 

revision.

incontinence was an exstrophy patient who is cur

and catheterizable urinary diversion lead to an in

guidelines.

Malignancy and enterocystoplasty is also a 

and advocate annual surveillance cystoscopy to begin 

screening urinary cytology has not been explored but 
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to stress that we are not advocating earlier surgery 
than  necessary but only reporting on clinical data 

urethral sensitivity.

We are not advocating early surgery but this series 

CONCLUSION

Our experience shows that continent catheter

literature.
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EDITORIAL COMMENT

The surgical technique described is another novel 
tinent urinary diversion as the standard approach to 
the young incontinent patient. These patients and 
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Multimodal Therapy for Painful Bladder Syndrome / Interstitial 
Cystitis: Pilot Study Combining Behavioral, Pharmacologic, and 
Endoscopic Therapies
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ABSTRACT

Purpose: We evaluated the effectiveness of combining behavioral therapy, pharmacologic therapy and endoscopic hydro-
distension for treating painful bladder syndrome / interstitial cystitis (PBS/IC).
Materials and Methods: Twenty-five patients with PBS/IC were prospectively enrolled in a pilot multimodal behavioral, 
pharmacologic and endoscopic treatment protocol. Behavioral modification included diet recommendations, fluid restric-
tion to 64 oz. /day, progressive timed voiding and Kegel exercises. Oral pharmacologic therapy consisted of daily doses of 
macrodantin 100 mg, hydroxyzine 10-20 mg and urised 4 tablets. Patients underwent endoscopic bladder hydrodistention 
under anesthesia at least 2 weeks after protocol enrollment. Behavioral and pharmacological treatments were continued 
after the hydrodistention. O’Leary-Sant questionnaire scores were recorded before starting the protocol, after pharmaco-
logic/behavioral therapy, 2 months post-hydrodistension, and at scheduled follow-up.
Results: Eighteen patients (72%) completed the pilot multimodal treatment protocol and were followed for a mean of 10.2 
months. All patients were female with a median age of 36.3 years and had mean bladder capacity under anesthesia of 836 
milliliters. Mean O’Leary-Sant symptom index scores for baseline symptoms, after behavioral/pharmacologic treatment, 
post-hydrodistension and during follow up were 12.5, 8.6, 7.0, and 6.7 (p <  0.05). Mean O’Leary-Sant problem index 
scores for baseline, after behavioral/pharmacologic treatment, post-hydrodistention and during follow up were 12.7, 8.9, 
6.7, and 7.7 (p <  0.05).
Conclusion: Our pilot multimodal protocol of behavioral modification, pharmacologic therapy and endoscopic hydrodis-
tention demonstrated a significant progressive improvement in PBS/IC quality of life scores, compared to a pre-treatment 
baseline. These results should be validated in a larger, placebo controlled trial.

Key words:  cystitis, interstitial; pilot project; behavioral medicine; endoscopy; pharmacology
Int Braz J Urol.  2009; 35: 467-74

INTRODUCTION

 Painful bladder syndrome / interstitial cystitis 
(PBS/IC) is defined by the International Continence 
Society as “suprapubic pain related to bladder filling, 
accompanied by other symptoms such as increased 

 �eurourology�eurourology

day- and nighttime frequency, in the absence of proven 
urinary infection or other obvious pathology. Inter-
stitial cystitis is a PBS characterized by cystoscopic 
and morphological findings not further defined.” (1). 
The pathophysiology of PBS/IC remains unclear and 
investigators have attributed the severe symptoms to 
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a history of chronic urinary tract infections, leaky 
glycosaminoglycan layers in the bladder, autoimmune 
inflammation, and/or neurogenic inflammation (2). 
Because of the uncertainty surrounding the underlying 
PBS/IC pathophysiology, there are multiple treatment 
options for patients with severe symptoms. In general, 
PBS/IC treatments have focused on behavioral modi-
fications, pharmacotherapy, or endoscopic treatments. 
However, the efficacy of each type of treatment is 
highly variable when examined as monotherapy (3).
 In fact, PBS/IC may represent several differ-
ent etiologies presenting with common symptomatic 
endpoints. Consequently, multimodal, treatment for 
PBS/IC may improve overall efficacy because differ-
ent pathophysiologies may require different treatment 
modalities. Currently, there is little information in 
the literature on a multimodal approach for treating 
PBS/IC. We have developed a pilot treatment program 
that offers a simple combination of common, easy to 
implement behavioral modification, pharmacologic, 
and endoscopic therapies for PBS/IC. The goal of this 
pilot study was to determine if this combination of 
multimodality therapy offered consistent, measurable 
relief for female patients presenting with previously 
untreated symptomatic PBS/IC.

MATERIALS AND METHODS

 Female patients referred to the urogynecol-
ogy clinics of three physicians for irritative or painful 
bladder symptoms were screened for PBS/IC using 
the ICS PBS/IC definition. The IC Database Study 
requirements were also utilized for exclusion crite-
ria to rule out confounding pathologies (4), Table-1. 
Prior to pilot study enrollment, all patients underwent 
a complete history and physical examination to rule 
out other potential sources for bladder symptoms and 
all patients submitted urine specimens for culture and 
cytology. Only female patients with a new diagnosis of 
PBS/IC and the absence of other urologic pathologies 
were included in the study. Patients unable to complete 
questionnaires or unwilling to agree to a scheduled 
treatment plan were excluded from the study. The 
study was approved by the institutional IRB.
 The multimodal therapy used in this study 
consisted of three established PBS/IC treatments: 

behavioral modification, pharmacologic therapy, and 
endoscopic hydrodistension. Behavioral modification 
and pharmacologic therapy were started at the time of 
patient enrollment. Endoscopic therapy was initiated 
a minimum of 2 weeks afterwards.

Behavioral Modification

 PBS/IC patients enrolled in the study were 
given 30 minutes of specific verbal instruction by an 
urogynecology physician or nurse using a set script. 
Patients were instructed to perform progressive timed 
voiding on a 2 to 3 hour schedule and instructed to 
limit liquid intake to 64 oz. per day, divided into 16 
oz. per meal and 8 oz. between meals. For patients 
unable to hold urine for this interval, instructions 
were given to progressively increase urine storage 
time between voids by 15 minutes per week until 
the goal of a 2 to 3 hour interval was reached. All 
patients were also instructed to perform 15 pelvic 
muscle Kegal contractions twice a day. At the conclu-
sion of the teaching session, all patients were given 

Exclusion Criteria

Table 1 – Exclusion criteria from IC database study entry 
requirements.

1. No history of current genitor-urinary tuberculosis
2. No history of urethral cancer
3. No history of bladder malignancy, high grade 

dysplasia, or carcinoma in situ
4. Females:

a. No occurrence of ovarian, vaginal, or cervical cancer 
in the past three years

b. No current vaginitis, clue cell, trichomonas, or yeast 
infection

5. No bacterial cystitis in the previous three months
6. No active herpes in the previous three months
7. No antibiotics for culture proven urinary tract

 infection  in previous three months
8. No previous treatment with cyclophosphamide 

(cytoxan)
9. No radiation cystitis
10. No neurogenic bladder dysfunction
11. No bladder outlet obstruction 
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written instructions that summarized these behavioral 
regimens. An exclusionary list of foods that may 
exacerbate PBS/IC symptoms was discussed (5). 
If a patient identified a specific food or foods from 
the list that they believed may increase her bladder 
symptoms, recommendations were given to avoid 
this substance. At each successive clinic visit, an 
urogynecology nurse questioned the patient regarding 
compliance to each element of the behavioral therapy 
regimen and deviation from recommended therapy 
was noted.

Pharmacologic Therapy

 At the first visit, all patients were also in-
structed on a specific oral pharmacologic regimen 
that included macrodantin 100 mg daily, hydroxyzine 
10 to 20 mg daily, and Urised (methenamine, methy-
lene blue, phenyl salicylate, benzoic acid, atropine 
sulfate, hyoscyamine) 4 tablets daily. Patients also 
continued pentosan polysulfate sodium 100 mg three 
times per day if their primary care physician had 
started this medication 6 months prior to the first 
urogynecology visit. Medication compliance was 
assessed by a urogynecology nurse at each clinical 
follow-up. Medication side effects and deviation 
from recommended therapy was recorded. No pa-
tients were prescribed additional narcotics/analge-
sics during the study.

Endoscopic Hydrodistention

 At a minimum 2 weeks after initiating be-
havioral/pharmacologic therapy, each patient was 
evaluated via a standardized cystoscopic protocol. 
After a successful general anesthesia, a 21F cysto-
scope was inserted per urethra and the bladder was 
surveyed. The bladder was then filled to capacity with 
sterile water via gravity irrigation (100 cm H20 above 
pubic symphysis). The bladder was then emptied 
and the bladder surveyed again with the cystoscope. 
Mucosal glomerulization and Hunner’s ulcers were 
specifically recorded, if present. Hydrodistension 
was repeated three times at bladder capacity. Bladder 
capacity under anesthesia for the three distensions 
was averaged and recorded as maximum bladder 
capacity.

Outcome Assessment

 The severity of PBS/IC symptoms before and 
after interventions was assessed using the validated 
O’Leary-Sant Interstitial Cystitis questionnaire. This 
robust questionnaire is an 8 item form divided into 
two domains assessing symptom severity (Symptom 
Index - 4 questions) and the impact of interstitial cys-
titis (IC) on daily life (Problem Index - 4 questions). 
Each question is scored by the patient with higher 
numbers in each domain representing greater sever-
ity and impact. Maximum Symptom and Problem 
Index scores were 20 and 16, respectively (6). The 
patients were given the O’Leary-Sant questionnaire at 
initial clinical presentation. The questionnaires were 
again administered after 1 month of behavioral and 
pharmacologic therapy treatment. Patients returned 
within 2 months after hydrodistension for question-
naire completion and were scheduled for return visits 
every three to six months afterwards for questionnaire 
completion. Voiding diaries were not utilized.
 Paired t-tests and ANOVA were used to ana-
lyze the data. Statistical significance was defined as p 
< 0.05. All tests were performed with statistical soft-
ware SPSS v13.0 (SPSS, Inc., Chicago, IL, USA).

RESULTS

 Twenty-five patients were prospectively 
enrolled in the study between July 2004 and August 
2006. Patients had PBS/IC symptoms for a median 
12 months (range 3-60) prior to presentation at our 
institution. Eighteen (72%) completed the pilot multi-
modal treatment protocol and returned questionnaires 
for evaluation. Of the 7 patients who were excluded 
prior to analysis, 3 patients did not wish to continue 
the behavioral therapy and did not wish to pursue 
hydrodistension. Two patients were lost to follow-up 
prior to hydrodistension, 1 patient was excluded due 
to newly diagnosed pelvic endometriosis during the 
study and 1 patient was excluded after transitional 
cell carcinoma of the bladder was found during the 
endoscopic hydrodistension.
 The median age at presentation for these 
patients was 36.3 years (SD 15.9) and the most com-
mon presenting symptom was urinary urgency (18 
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patients), followed by urinary frequency (17 patients) 
and pelvic pain (16 patients). Associated comorbidi-
ties, based on diagnosis from qualified treating phy-
sicians, included depression (67%), irritable bowel 
syndrome (28%), anxiety (28%), inflammatory bowel 
disease (17%), and fibromyalgia (17%).
 All patients completing the protocol reported 
good compliance with the behavioral fluid manage-
ment/timed voiding/Kegel exercise regimen and there 
were no marked protocol deviations. Seventeen pa-
tients remained on Urised (94%), and 16 on hydroxi-
zine and macrodantin (89%) throughout the study. 
Patients withdrawing from the suggested medications 
cited gastrointestinal irritation (urised - 1 patient, 
macrodantin - 1 patient) and dizziness (hydroxyzine 
- 1 patient) as precipitating factors. Three patients 
reported Elmiron usage for greater than 6 months 
prior to initiation of treatment and were maintained 
on the prescribed medication.
 All 18 patients underwent hydrodistention 
under anesthesia at a mean of 2.1 months (SD 1.3) 
from the initiation of behavioral and pharmacologic 
therapy. Significant glomerulations during cystoscopy 
were seen in 17 patients (94%). No Hunner’s ulcers 
were identified. The mean maximum bladder capac-
ity under anesthesia was 836 milliliters (SD 154). 
All patients tolerated the hydrodistension and were 
restarted on their exact behavioral and pharmacologic 
regimens post-operatively. There were no adverse 
events reported from the hydrodistension.
 Mean follow-up for patients completing the 
protocol was 10.2 months (CI 95% [5.7, 14.7]). The 
mean initial symptom and problem index scores prior 
to initiating the combined protocol were 12.5 (CI 
95% [10.9, 14.1]) and 12.7 (CI [11.4, 14.1]). After 
behavioral modification and pharmacologic therapy 
but prior to hydrodistension, 18 patients completed 
questionnaires. Mean symptom and problem index 
scores were 8.5 ([6.8, 10.2]) and 8.9 ([7.2, 10.7]). At 
2 months after hydrodistension, 14 patients completed 
questionnaires and mean symptom and problem in-
dex scores were 7.0 ([5.0, 9.0]) and 6.7 ([5.0, 8.5]), 
respectively. At last follow-up after hydrodistension, 
7 patients had available data.  Mean symptom and 
problem indexes for these patients were 6.7 ([4.7, 
8.8]) and 7.7 ([4.9, 10.5]). Changes in symptom (p 
< 0.001) and problem index scores (p < 0.001) from 

baseline were significant. Data are summarized in Fig-
ure-1. The greatest change in problem and symptom 
scores was seen in the interval between baseline and 
of behavioral/pharmacologic therapy (Figure-2).

COMMENTS

 In this study, we prospectively evaluated 
symptomatic PBS/IC patients treated with a unique 
pilot multimodal program, consisting of behavioral, 
pharmacologic, and endoscopic hydrodistension 
therapy. We demonstrated significant statistical im-
provement in QOL scores over baseline after initiating 
the behavioral/pharmacologic therapy, maintenance 
of this improvement after hydrodistension and sus-
tainable relief for months afterwards. This is the first 
study, to our knowledge, to demonstrate efficacy for 
a prospectively evaluated multimodal behavioral, 
pharmacologic, endoscopic protocol. Based on these 
initial results, a larger randomized trial investigating 
the efficacy of the individual protocol components 
appears justified.
 Literature on combined protocols for treating 
PBS/IC is generally limited (7-9). Consequently, we 
can not compare our outcomes to other multimodal 
therapies.
 However, physicians commonly use multiple 
modalities for treating PBS/IC. In Rovner et al.’s 
review of the Interstitial Cystitis Data Base (ICDB), 
these authors found over 180 different types of PBS/
IC treatments, with 21%, 34%, and 28% of women 
treated via single-mode, a combination of two, and 
three or more different types of therapies, respec-
tively (10). Consequently, our pilot study suggests 
more research should be performed to prospectively 
investigate the efficacy of multimodal approaches.
 The results of our multimodal therapy 
compare favorably with single modality therapies. 
Pentosanpolysulfate (PPS) therapy, the oral heparin 
analogue, showed a 26% subjective improvement in 
a placebo controlled multi-center trial (11). Amitrip-
tyline therapy has a similar efficacy in the literature. 
In one of the largest prospective, randomized, pla-
cebo-controlled, double-blind study, the mean total 
symptom score decreased from 26.9 to 18.5 (31%) 
in the amitriptyline group compared with 27.6 - 24.1 
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Figure 1 – Mean O’Leary-Sant Symptom and Problem Index Scores at each time in combined protocol.
Sbaseline, Pbaseline = prior to any treatment; Spharm, Ppharm = after behavioral/pharmacologic treatment; Shydro, Phydro = after 
hydrodistention; Sf/u, Pf/u = scores at last follow-up after hydrodistention.

Figure 2 – Change in O’Leary-Sant Symptom and Problem Index Scores compared to previous visit.
Spb, Ppb = change in symptom, problem score after pharmacologic and behavioral therapy compared to baseline; Shydro, Phydro 
= change in symptom, problem score after hydrodistention, compared to score after pharmacologic/behavioral therapy; Sf/u,Pf/u = 
change in symptom, problem score at last follow up, compared to score after hydrodistention.
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in the placebo group, p = 0.005, (12). Initial results 
from our multimodality protocol also appear at least 
as effective as intravesical therapy, another mainstay 
therapy for PBS/IC (13). Since neither PPS, amitrip-
tyline, nor intravesical therapy has gained universal 
use among practitioners, our protocol, if validated, 
may provide further treatment options for frustrated 
physicians and patients.
 We selected modalities for our protocol based 
on ease of implementation and historical reports of 
efficacy. At the first visit, we begin with behavioral 
modification that focuses on timed voiding and fluid 
management because there is some evidence that these 
strategies may play some role in symptom reduction. 
Chaikan et al. had 42 patients with refractory symp-
toms undergo fluid management/timed voiding and 
showed an decrease in urinary frequency from 17 
voids per day to 8 voids per day (14). Although true 
evidence based evaluations of these behavioral mea-
sures are lacking in the literature, Whitmore suggests 
that behavioral changes may, at minimum, empower 
the patient and improve coping mechanisms (15). We 
noted almost universal compliance and self-reported 
improvement with timed voiding, fluid restriction, 
food exclusion and pelvic floor exercises and strongly 
concur with this suggestion.
 We prescribe three medications, hydroxyzine, 
macrobid, and urised (methenamine, methylene blue, 
phenyl salicylate, benzoic acid, atropine sulfate, 
hyoscyamine) as part of our multimodality plan. We 
selected hydroxyzine based on the theory that it is a 
mast cell stabilizer and thus may play an important 
role in mediating the inflammatory process observed 
in PBS/IC (16). As an adjunct to hydroxyzine, we 
also utilized macrodantin. Although not commonly 
considered first line therapies for PBS/IC, some stud-
ies suggest that some cases of PBS/IC may be due 
to dormant microbes or an infectious etiology (17). 
Finally, we utilize Urised as an antispasmodic. Little 
information is available on antispasmodic use for 
treating PBS/IC, although Hill recently reported that 
patients taking phenothiazide consistently reported 
PBS/IC symptom reduction while on this medica-
tion (18). This observation matches our own clinical 
experience.
 As the final treatment arm of our multimodal 
therapy plan, we performed endoscopic hydrodisten-

sion under anesthesia a mean 2.1 months after start-
ing the behavioral and pharmacologic treatments. 
Although somewhat controversial, some studies sug-
gest that endoscopic hydrodistention has (short term) 
efficacy in the treatment of PBS/IC symptoms. Ottem 
& Teichman, retrospectively reviewed 84 consecutive 
PBS/IC patients treated with hydrodistension and 
found over 50% reported symptomatic improvement 
2 months after the procedure (19). Unfortunately, 
however, it is difficult to generalize results from hy-
drodistension studies due to variance in techniques 
and outcome reporting. In our study, patients showed 
significant, if small, improvement in quality of life 
after undergoing hydrodistension. Consequently, 
we believe adding this procedure to the regimen of 
behavioral and pharmacologic therapy yields benefit 
for the symptomatic PBS/IC patient.
 As with any observational study examining 
PBS/IC treatments, this study has limitations. We 
recognize that the PBS/IC subjects in our study may 
not be representative of the general PBS/IC population 
since the general population is difficult to standardize. 
For example, we utilized the PBS/IC Study Data Base 
recommendations as inclusion and exclusion criteria 
and the mean bladder capacity in our study was 836 
mL. In contrast, studies using the NIDDK inclusion/
exclusion criteria for diagnosing PBS/IC would have 
excluded all patients with a bladder capacity greater 
than 350 mL. Furthermore, none of our patients had 
mucosal ulcerations on cystoscopic examination. In 
other studies, the prevalence of mucosal ulceration 
ranges as high as 20% (20).
 Outcomes in our study were measured via 
change in the validated O’Leary-Sant IC question-
naire. We chose this outcome measure because 
voiding diaries hold too much internal variability to 
be reliable measures for a small efficacy study. Cur-
rently, there are three published PBS/IC quality of 
life questionnaires: the O’Leary-Sant IC Symptom 
Index and IC Problem Index, the University Of Wis-
consin IC Scale, and the Pelvic Pain and Urgency/
Frequency Scale. In theory, investigators employing 
different questionnaires may yield interpretations of 
outcomes.
 Although data from this study is limited 
to 18 patients, the initial data from this pilot study 
is encouraging. Significant statistical improvement 
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in PBS/IC quality of life scores was noted for these 
patients both after starting behavior/pharmacologic 
and after hydrodistension. Despite this clinically 
significant improvement, we recognize that these ob-
servations could be confounded by a potential pla-
cebo effect and by spontaneous remission of PBS/IC 
symptoms. In general, placebo controlled trials are 
lacking in PBS/IC research and the placebo effect can 
be difficult to quantify even in randomized controlled 
PBS/IC trials. Spontaneous remission rates certainly 
should be considered when interpreting outcomes from 
any PBS/IC study, even though the epidemiology of 
spontaneous remission is poorly understood or studied. 
Since there is no solid research documenting remission 
rates or timeframes, we can not speculate on how our 
data was effected other than comment that outcomes 
appear durable in our limited data. Further investiga-
tion with blinded, randomized trials is needed to better 
understand any potential placebo effect.

CONCLUSION

 This pilot trial suggests that symptomatic PBS/
IC patients treated with a multimodal treatment plan 
consisting of behavioral, pharmacologic, and endoscopic 
therapy demonstrate significant, progressive, and durable 
improvement. A placebo controlled trial with longer fol-
low up is needed to validate these findings.
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ABSTRACT

Purpose: Rhythmic or random rectal contractions independent of bladder activity are frequently observed during cystometry 
and usually attributed either to a neurological disease, or to ageing. The aim of our study was to search for an association 

Materials and Methods: The population consisted of 534 consecutive women with lower urinary tract symptoms and 

Results:

patients) whatever the neurological status and with detrusor overactivity only in the neurological patients.
Conclusions: RRCs cannot be considered as artefactual events during cystometry in women, occur in the older population, 

should prompt the physician to look at the possible causes of urgency (colonic or bladder).

Key words: urodynamics; rectum; urinary tract diseases; women
Int Braz J Urol.  2009; 35: 475-83

INTRODUCTION

Rhythmic or random rectal contractions, in
dependent of bladder activity are frequently observed 

Recently, it has been found that rectal contractions 
occur more frequently in males with benign prostatic 

ous motor activity of the rectum (isolated contraction 

Neurourology

or sequences of contractions) has been observed and 
well described during prolonged manometric record
ings in both symptomatic and asymptomatic patients 
(4,5).

The aim of this retrospective study was to 
review consecutive multichannel urodynamic record
ings of women with demonstrated rhythmic rectal 
contractions (RRCs) in order to determine if there 
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MATERIALS AND METHODS

The population consisted of 534 consecu

and nocturia) and voiding symptoms.

sclerosis, lumbar disc injury, etc. Exclusion criteria 

ous colorectal surgery, rectocele and isolated lower 
urinary tract pain.

(normal saline at room temperature) until maximum 
bladder capacity in a sitting position. Vesical and 
urethral pressures were recorded using a triple lumen 

the balloon was inserted at 5 cm of the anal verge. 

then the urethral catheter was inserted. Recordings 
began about 5 minutes after the insertion. Transmis

independent of the total vesical pressure and indepen
dent of respiratory movements.

attention was given to symptoms of urgency (with 

evaluated from bladder diary and general interroga

tion, and to detrusor overactivity (uninhibited detrusor 

Each study was reviewed independently by 

study needed to be considered univocally positive by 
both researchers.

RESULTS

rectal activity.

of neurological disease. The neurological disease was 
suprapontine lesion in 5 patients, incomplete spinal 

age was 65.5 

increase in RRCs incidence with age in our population 
while the neurological disease incidence is stable or 
slightly reduced.

RRCs had a low very stable frequency in the 

RRCs of same characteristics (frequency and 
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of the onset, the duration and the end of RRCs during 
cystometry.

bladder syndrome and detrusor overactivity.

Comparison with the negative population 

Figure 1 – Analysis of the entire population (534 female patients). Left: incidence of rhythmic rectal contractions with age. Right: 
incidence of neurological disease with age.

Figure 2 –
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Figure 3 –

Figure 4 –
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COMMENTS

cordings and of Enhörning hypothesis to evaluate 
the abdominal pressure during urodynamics (detrusor 
pressure equals vesical pressure minus rectal pressure) 
only few urodynamicists have paid attention to or 

multichannel urodynamic testing, both rhythmic and 

analyzed the rhythmic rectal contractions and not the 

contractions and bursts of phasic motor activity in 

which does not allow for an accurate study of random 

female population.
RRCs had a low very stable frequency as if 

produced by a pacemaker, which led us to compare 
it with the periodic activity of the gastrointestinal 
tract. Rhythmic rectal activity has been previously 

tal pressure was recorded using a perfused urethral 
catheter and waves were of higher amplitude (mean 

of this periodic motor activity remain either lacking 

proportion of the population with RRCs despite the 
use to measure the rectal pressure of a punctured 
balloon, which prevents pressure artifacts arising 
from contact of the catheter with the rectum wall. 
That rectal activity is independent of the neurological 

periodic rectal motor activity is supposedly triggered 

zation for bladder to bowel and bowel to bladder. 
That phenomenon may account for chronic pelvic 

research (15) have demonstrated the convergence of 
bladder and colon sensory innervations at the primary 
afferent level. Therefore, one can consider the role of 

tion including patients with spinal cord injury and 
analyzing both rhythmic and random rectal contrac
tions, found respectively when comparing patients 
with a history of neurological disease vs. patients 

Table 1 – Incidence of urge syndrome (overactive bladder - OAB) and demonstrated urodynamic detrusor overactivity 
(DO) in the population with rhythmic rectal contractions.

Non-ND ND p Value

n.s.

ND = history of neurological disease
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that the physiopathology of voiding disturbances due 
to a neurological condition is only well characterized 
in cases of complete spinal cord lesion.

small studied group and probably their older popu

the consequence of changes in muscarinic receptor 

overproduction of acetylcholine from the rectum 
mucosa could be proposed in elderly, leading to 

nomenon is rhythmic.

gency is frequently associated with RRCs whatever 
the neurological status and is more frequent than 

detrusor overactivity during the cystometry is more 
frequently associated with RRCs in patients with 
a history of neurological disease. Concerning that 
last result we have to take into account that several 
central nervous system disorders are associated with 

CONCLUSION

RRCs cannot be considered as artefactual 

ics due to their involvement in the detrusor pressure 
calculation. The rhythmic character of the contrac
tions is consistent with the existence of an oscillator. 
RRCs occur in the older population, are frequently 

the population (whether or not there is a history 

history of neurological disease detrusor overactiv

physician to look at possible causes of urgency and 

the fore the role of ageing and possibly of the com
mon neurologic innervation of lower urinary and 
gastrointestinal tracts in the occurrence of rhythmic 
rectal contractions.

CONFLICT OF INTEREST

REFERENCES

tractions noted on multichannel urodynamics. 

of rectal contractions during multichannel urody

54.

for neurological disease is warranted if rectal con
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tractions occur during multichannel urodynamic 

Evidence of internal anal sphincter contractions 

variations in patterns from esophagus to colon. 

plications for the overlap of chronic pelvic pain 

bladder and colon sensory innervation occurs 

5.

nervous system involvement in overactive blad
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EDITORIAL COMMENT

This is an excellent paper that clearly establish 
that rhythmic rectal contractions (RRCs) and is of clinical 

we have seen but were always sort of shy to speak up 

because other experts may not believe us. However, since 

gastroenterology over the past decade it is becoming 
obvious to me of the interconnection between urinary 
and colorectal system (1).
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EDITORIAL COMMENT

This interesting study reported the rhythmic 
rectal contractions (RRCs) during a urodynamic 
study in women with lower urinary tract symptoms 

older than those without RRCs. RRCs were also noted 
to associate with urgency symptoms, but RRCs were 
associated with occurrence of detrusor overactivity 

during urodynamic study especially in patients with 
neurogenic voiding dysfunction. Convergence of the 
bladder and distal colon sensory innervation had been 
shown in rat model at dorsal root ganglion neurons. 

in the overlap of pelvic pain disorders (1). Because 

arc in sacral cords, therefore, RRCs can be regarded 

through inserting rectal catheter or urethral catheter. 

for a longer period, RRCs could disappear. The 
authors might observe the disappearance of RRCs 

is observed after a longer period of rest, we should 
wait for the disappearance of RRCs before starting 
the urodynamic study to ensure a correct subtracted 
detrusor pressure.

The results of this study also found a higher 
incidence of RRCs in older population although there 

that the urothelium is involved in sensory mechanisms 

mucosa, acetylcholine and adenosine triphosphate 
production from urothelium increased in older patients 

in rat bladder can block muscarinic receptors in blad

have overproduction of acetylcholine in the mucosa 
of rectal wall, which might also result in spontaneous 
contractions through stretching of the rectal wall after 

sible that the elderly women have a higher incidence 
of chronic constipation, which in turn causes frequent 
RRCs in response to rectal stimulation by the rectal 
catheter.

The bladder and rectum are located at the 
convergence area in the sacral cord. The sensation of 
one organ (bladder) can be induced by stimulating the 

and that RRCs may be a valuable parameter to help 
us to help our patients with pelvic diseases.
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other organ (rectum). Therefore, rectal stimulation 
might evoke sensory response (urgency sensation) or 

urgency sensation during urodynamic study. There
fore, it is not surprising that occurrence of RRCs is 
associated with urgency sensation in overall patients 

The clinical implication of RRCs might be 

who have a hyperactive rectum during natural bladder 

patients with chronic constipation and overactive 
bladder symptoms due to this hyperactive rectum 

this study and the possible mechanism of RRCs, we 
should not consider RRCs as artefactual events during 

tients in this study) during the urodynamic study, the 

disordered rectum might be considered as the origin 
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STONE DISEASE  _______________________________________________________________

Effects of specific alpha-1A/1D blocker on lower urinary tract symptoms due to double-J stent: 
a prospectively randomized study
Wang CJ, Huang SW, Chang CH
Division of Urology, Department of Surgery, Saint Martin De Porres Hospital, Chiayi, Taiwan, ROC
Urol Res. 2009; 37: 147-52

The aim of our study was to evaluate the effect of tamsulosin in improving symptoms in patients with indwell-
ing double-J ureteral stents. This prospective study lasted from April 2006 to March 2008. All the patients with 
symptomatic lower ureteral stones with < 15 mm diameter were enrolled, and were prospectively randomized 
(random numbers table) into two groups. A total of 154 patients, with insertion of a double-J ureteral stent after 
ureteroscopic stone removal. In group 1, 75 patients were enrolled and received placebo for 2 weeks. Group 
2 included 79 patients who received 0.4 mg of tamsulosin, once daily for 2 weeks. All patients completed the 
validated ureteral stent symptom questionnaire (USSQ) and quality of life of international prostate symptom 
scale (IPSS) for evaluating the symptoms of double-J stents and quality of life after double-J stent insertion 
and removal, respectively. The analysis of the questionnaire at W1 revealed a significant difference in the main 
score index of urinary symptoms, body pain and general health between groups 1 and 2. When comparing 
W1 evaluation with that of W4 after double-J removal, both groups showed significant worsening of urinary 
symptoms, body pain, general health and work performance, except sexual performance. The mean score of 
quality of life in IPSS was 4.21 in group 1 and 1.6 in group 2. Tamsulosin can improve a subset of stent-related 
urinary symptoms and quality of life effectively and may be applied in routine clinical practice.

Editorial Comment
 This is a well designed, implemented and analyzed study that lends support to prior studies suggesting 
the efficacy of alpha-blockers in the management of ureteral stent discomfort. Patients receiving tamsulosin 
had less urinary symptoms and body pain and better general health and quality of life than those on placebo. 
Remarkably, only 3% of patients in the tamsulosin group required narcotics, compared to 33% in the placebo 
group. Urinary symptoms were less in both men and women treated with tamsulosin irrespective of age. Im-
provement in body pain was noted primarily in patients > 50 years of age.
 Alpha-blockers may alleviate stent discomfort by decreasing ureteral spasm, decreasing trigone sensi-
tivity, decreasing voiding pressures or decreasing resting ureteral pressure and peristalsis.
 Though previous studies have suggested return to normal activities at two weeks following ureteroscopy, 
it is possible that a small subset of patients may not have reached “baseline” by the 4-week time point following 
ureteroscopy. Administering this questionnaire at 2-3 months may have been a more reliable baseline, albeit 
logistically more challenging.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com
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Ureteral stone location at emergency room presentation with colic
Eisner BH, Reese A, Sheth S, Stoller ML
Department of Urology, School of Medicine, University of California-San Francisco, San Francisco, California, 
USA
J Urol. 2009; 182: 165-8

Purpose: It is thought that the 3 narrowest points of the ureter are the ureteropelvic junction, the point where 
the ureter crosses anterior to the iliac vessels and the ureterovesical junction. Textbooks describe these 3 sites 
as the most likely places for ureteral stones to lodge. We defined the stone position in the ureter when patients 
first present to the emergency department with colic.
Materials and Methods: We retrospectively reviewed the records of 94 consecutive patients who presented 
to the emergency department with a chief complaint of colic and computerized tomography showing a single 
unilateral ureteral calculus. Axial, coronal and 3-dimensional reformatted computerized tomography scans 
were evaluated, and stone position and size (maximal axial and coronal diameters) were recorded, as were the 
position of the ureteropelvic junction, the iliac vessels (where the ureter crosses anterior to the iliac vessels) and 
the ureterovesical junction. Patients with a history of nephrolithiasis, shock wave lithotripsy, ureteroscopy or 
percutaneous nephrolithotripsy were excluded from study. Statistical analysis was performed using Student’s 
t test and Pearson’s correlation coefficient.
Results: At the time of emergency department presentation for colic ureteral stone position was the ureteropelvic 
junction in 10.6% cases, between the ureteropelvic junction and the iliac vessels in 23.4%, where the ureter crosses 
anterior to the iliac vessels in 1.1%, between the iliac vessels and the ureterovesical junction in 4.3% and at the 
ureterovesical junction in 60.6%. Proximal calculi had a greater axial diameter than distal calculi (mean 6.1 vs. 
4.0 mm) and a greater coronal diameter than distal calculi (6.8 vs. 4.1 mm, each p < 0.001). Axial and coronal 
diameters moderately correlated with stone position (r = -0.47 and -0.55, respectively, each p < 0.001).
Conclusions: Proximal ureteral stones were larger in axial and coronal diameter than distal ureteral stones. At 
emergency department presentation for colic most stones were at the ureterovesical junction and in the proximal 
ureter between the ureteropelvic junction and the iliac vessels. A few stones were at the ureteropelvic junction 
and only 1 lodged at the level where the ureter crosses anterior to the iliac vessels, despite the literature stating 
that these locations are 2 of the 3 most likely places for stones to become lodged.

Editorial Comment
 The authors have identified the most common stone locations associated with significant renal colic - the 
ureterovesical junction and the proximal ureter. Whether this re-defines the narrowest points in the ureter remains 
to be determined. The authors do not report the duration of symptoms prior to presenting to the emergency 
room or the subsequent successful migration of the stone or need for intervention. An alternative way to define 
the tightest spots would be to evaluate the site of stone impaction after a trial of conservative therapy - in other 
words, where do stones get stuck? One could evaluate the points of resistance commonly encountered during 
retrograde ureteroscopy. One could obtain ureteral dimensions from contrast-enhanced images. Interestingly, 
the authors report no difference in ureteral length between men and women - this may be another misconception 
that the authors could investigate further. The authors note 2 important implications for imaging in the face of 
renal colic - evaluation of plain radiography should focus on the ureterovesical junction and upper ureter, while 
ultrasonography should be performed with a full bladder to better visualize the ureterovesical junction.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com
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ENDOUROLOGY & LAPAROSCOPY ______________________________________________

Renal artery pseudoaneurysm following laparoscopic partial nephrectomy
Shapiro EY, Hakimi AA, Hyams ES, Cynamon J, Stifelman M, Ghavamian R
Department of Urology, Montefiore Medical Center, Bainbridge, Bronx, New York.
Urology. 2009 [Epub ahead of print]

Objectives: To present our experience with the management of renal artery pseudoaneurysms following lapa-
roscopic partial nephrectomy (LPN). 
Methods: Our bi-institutional LPN database of 259 patients from July 2001 to April 2008 was queried for pa-
tients diagnosed with a postoperative renal artery pseudoaneurysm. Demographic data, perioperative course, 
complications, and follow-up studies in identified subjects were analyzed. Postembolization success was defined 
as symptomatic relief, resolution of hematuria, and a stable hematocrit and serum creatinine. 
Results: We identified 6 patients (2.3%) who were diagnosed with a renal artery pseudoaneurysm after LPN. 
The mean age of our cohort was 61.2 years (49-76), mean operative time was 208 minutes (140-265), and 
mean estimated blood loss was 408 mL (50-800). Patients presented at a mean of 12.6 days (5-23) after the 
initial surgery. Five patients had gross hematuria and a decreased hematocrit, with 1 patient presenting with 
clinical symptoms of hypovolemia. The sixth patient was incidentally diagnosed. The diagnosis of a renal 
artery pseudoaneurysm was confirmed in all cases by angiography. Selective angioembolization was success-
fully performed in all patients. At a median follow-up of 8.3 months all patients (100%) remained without any 
evidence of recurrence. 
Conclusions: Although pseudoaneuryms are a rare postoperative complication of LPN, they are potentially 
life-threatening. Early identification and proper management can help reduce the potential morbidity associated 
with pseudoaneurysms. Our experience demonstrates the feasibility and supports the use of selective angioem-
bolization as an excellent first-line option for patients who present with this form of delayed bleeding.

Editorial Comment
The authors should be congratulated for reviewing their experience of pseudoaneurysms following 

laparoscopic partial nephrectomy (LPN). In contrast to case reports describing this particular complication post 
LPN, this manuscript reviewed the incidence of pseudoaneurysms post LPN in a series of LPN. From a total 
of 259 LPNs performed in 81 months the authors identified 6 patients (2.3%) who were diagnosed with a renal 
artery pseudoaneurysm after LPN. The majority of patients presented with gross hematuria and a decreased 
hematocrit, with 1 patient presenting with clinical symptoms of hypovolemia. One patient was incidentally 
diagnosed. Their diagnosis was confirmed in all cases by angiography. Selective angioembolization was suc-
cessfully performed in all patients. At a median follow-up of 8.3 months, all patients (100%) remained without 
any evidence of recurrence. Their conclusion was that pseudoaneurysms are a rare postoperative complication 
of LPN, but they are potentially life threatening. Early identification and proper management can help reduce 
the potential morbidity associated with pseudoaneurysms and selective angioembolization is an excellent 
first-line of treatment of patients who present with this form of delayed bleeding. It would be beneficial if we 
could predict the patients that would develop this type of complication, i.e.; localization of the tumor, size, 
anatomical characteristics, etc., so we could foresee and prevent the occurrence of postoperative bleeding due 
to a pseudo-aneurysm.

Dr. Fernando J. Kim
Chief of Urology, Denver Health Med. Ctr.

Associate Professor, Univ. Colorado Health Sci. Ctr.
Denver, Colorado, USA

E-mail: fernando.kim@dhha.org
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Laparoscopic radical prostatectomy in renal transplant recipients
Robert G, Elkentaoui H, Pasticier G, Couzi L, Merville P, Ravaud A, Ballanger P, Ferrière JM, Wallerand H
Department of Urology, Bordeaux University Hospital, Bordeaux, France; University Victor Segalen Bordeaux 
2, Bordeaux, France
Urology. 2009 [Epub ahead of print]

Objectives: To report our experience with 9 consecutive laparoscopic radical prostatectomy (LRP) on renal 
transplant recipients (RTR) and to compare it with other LRPs performed during the same period by the same 
surgeons. Retropubic radical prostatectomy has widely been described in RTR, whereas LRP has rarely been 
studied. 
Methods: Between January 2007 and December 2008, all clinical data from patients undergoing radical prosta-
tectomy were prospectively collected in a database. The database was searched to find information of LRP on 
RTR. We compared RTR and other patients for all relevant clinical data and for surgical complications.
Results: A total of 9 LRP on RTR (5.8%) and other 164 LRP were performed. LRP on RTR were compared with 
other LRP. No statistically relevant difference was observed in patient characteristics, biopsy core pathologic 
analysis, prostate specimen pathologic analysis, and oncologic outcomes. Surgical procedure was also achieved 
under the same conditions in RTR than in other patients (surgical time, blood loss, transfusion rate, bladder 
injury). Rectal injury rate was significantly higher in RTR than in other patients (22.2% vs 1.8%, P = .022). 
Conclusions: LRP in RTR is feasible. The procedure can be managed the same way as LRP on other patients, 
but special care must be taken to avoid rectal injury. In our experience, the dissection of the posterior side of 
the prostate was more difficult on RTR than on other patients.

Editorial Comment
The authors described a difficult procedure, that is laparoscopic radical prostatectomy (LRP) in a popu-

lation that has a complex medical history. Moreover, the possible anatomical challenges may cause an increase 
in morbidity. When cadaveric grafts are used, the immune system may alter the course of wound healing and 
increase not only the morbidity but also the mortality due to postoperative complications.

I congratulate the authors for sharing their experience describing a significant increase in rectal injury 
due to the anatomical challenges due to prior renal transplantation, the million dollar question is whether these 
patients can better served by other methods of therapy and ablation, such as, cryoablation of the prostate under 
transrectal ultrasonography.

Dr. Fernando J. Kim
Chief of Urology, Denver Health Med. Ctr.

Associate Professor, Univ. Colorado Health Sci. Ctr.
Denver, Colorado, USA

E-mail: fernando.kim@dhha.org

IMAGING ______________________________________________________________________

Imaging in pediatric urinary tract infection: a 9-year local experience
Luk WH, Woo YH, Au-Yeung AW, Chan JC
Department of Diagnostic Radiology and Organ Imaging, United Christian Hospital, Kowloon, Hong Kong
AJR Am J Roentgenol. 2009; 192: 1253-60
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Objective: Urinary tract infection (UTI) is a common disease entity in children, and a number of imaging options 
are offered for these patients. The purpose of our study was to retrospectively describe the (99m)Tc-labeled 
dimer captosuccinic acid (DMSA) renal scintigraphy, ultrasound, and micturating cystourethrography (MCU) 
findings over a 9-year period.
Materials and Methods: All children younger than 10 years old who presented to a local hospital in Hong Kong 
between July 1, 1997, and June 30, 2006, with culture-confirmed UTI and who subsequently underwent DMSA 
scintigraphy, ultrasound, and MCU were identified. For the purpose of this study, patients with underlying major 
congenital urinary tract abnormalities were excluded. DMSA scintigraphy was regarded as the gold standard 
for the diagnosis of renal scarring. DMSA scintigraphy, ultrasound, and MCU findings and clinical outcomes 
were reviewed and analyzed.
Results: A total of 583 children were included in the study. Of these, 432 children (74.1%) had normal findings 
on ultrasound and on MCU. Only 13 children (3%) of this group had renal scarring as shown on DMSA scin-
tigraphy. The overall negative predictive value (NPV) for excluding renal scarring of combined ultrasound and 
MCU reached 97%. The NPV was 97.7% in the subgroup of patients 0 to 2 years old. Conclusion: For children 
younger than 2 years with UTI in the absence of underlying major congenital urinary tract abnormalities, we 
recommend that DMSA scintigraphy may be withheld if findings on both ultrasound and MCU examinations 
are normal.

Editorial Comment
 The authors performed a retrospective study in order to evaluate the potential role of combined ultra-
sound (US) and MCU as first-line imaging tests in predicting renal scarring using DMSA scintigraphy as the 
gold standard. In their cohort, almost 600 children were included. The performances of US alone, MCU alone, 

and the techniques combined were systematically evaluated and compared with the performance of DMSA scin-
tigraphy. If US alone was performed, the probability of missing renal scarring was as high as 7.2% compared 
to 3.1 % with MCU alone. If MCU and US were considered together, the probability of missing renal scarring 
could be further reduced to 3.0%. A normal US and normal MCU therefore would safely exclude renal scar-
ring in most cases with a false-negative risk of 2.3% in children younger than 2 years. The authors concluded 
that DMSA scintigraphy may be withheld in children younger than 2 years in the absence of major congenital 

urinary tract abnormalities. For children with either positive US or positive MCU findings, further evaluation 
with DMSA scintigraphy should be performed to determine whether scarring is present.
 In this study, DMSA scintigraphy was generally performed a minimum of 3 months after the onset of 
UTI. As we know there is on going debate in order to establish the most adequate timing to perform DMSA 
scintigraphy since pyelonephritis and renal scarring looks similar on DMSA scans (1). In other words, it is 
difficult to determine at what time point a scintigraphic defect should be considered permanent scarring rather 
than potentially recovering pyelonephritis. Up to now there is no consensus regarding the length of time after 
the initial episode of UTI that this follow-up DMSA scanning for scarring should be performed. In the litera-
ture, this length of time varies from 3 months to 12 months. As we can see, we are still distant from following 
accurate strict guidelines in imaging protocol in these children.

Reference
1. Lim R: Vesicoureteral reflux and urinary tract infection: evolving practices and current controversies in pediatric 

imaging. AJR Am J Roentgenol. 2009; 192: 1197-208.
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Three-dimensional CT pyelography for planning of percutaneous nephrostolithotomy: accuracy 
of stone measurement, stone depiction and pelvicalyceal reconstruction
Patel U, Walkden RM, Ghani KR, Anson K
Department of Radiology, St George’s Hospital and Medical School, London, UK
Eur Radiol. 2009; 19: 1280-8

Retrospective evaluation of computed tomographic (CT) pyelography before percutaneous nephrostolithotomy 
(PCNL). Twenty patients with renal calculi underwent CT pyelography using a dedicated protocol. Calculus 
size, uniformity of contrast excretion and accuracy of calculus and pelvicalyceal (PC) system reconstructions 
were scored and compared on axial and coronal maximum intensity projections (MIP) and volume reconstruc-
tions (VRmovie loops). After contrast medium administration, the size of calculi is accurate on axial images, 
but underestimated on coronal studies: mean 14.7 mm vs. 14.4 mm (axial) and 17.2 mm vs. 16.1 mm (coronal) 
for measurements before and after enhancement, respectively (p = 0.11 and 0.03). Uniform contrast medium 
excretion (median 228 HU; 95% CI 209-266 HU) was sufficiently lower than calculus density (median 845 HU; 
95% CI 457-1,193 HU) for precise calculus and pelvicalyceal reconstructions in 87% and 85%, respectively. 
Coronal MIP scans were rated best for calculus depiction (mean score 2.68 vs. 2.50 and 2.41 for coronal, axial 
and VRs, respectively; p = 0.14) and VR studies best for PC anatomy (mean score 4.4 vs. 3.73 and 2.89 for 
VR, coronal and axial studies, respectively; p = < 0.0001). Three-dimensional CT pyelography can accurately 
demonstrate calculus position and spatial relationships of the collecting system before PCNL.

Editorial Comment
 Percutaneous nephrostolithotomy (PCNL) requires detailed imaging techniques to define stone burden 
and delineate the anatomy of the kidney and other adjacent organs and structures. Adequate safe percutaneous 
access can also be accomplished with preoperative imaging studies. As we know, non-contrast MDCT studies 
using multiplanar, curve and surface reconstruction are useful tools for the detection of renal stones but offers 
poor information regarding the pelvicalyceal anatomy. Coronal and sagital MIP and volume-rendered recon-
structions obtained during routine CT-urography technique offers superb anatomic details of the pelvicalyceal 
system. However using this technique the visualization of low-density stones (pure acid uric with density rang-
ing from 230-340 HU) is a difficult task since the contrast density within pelvicalyceal system in CT-urography 
ranges from 500-600 HU.
 For this reason, the authors developed a tailored protocol called CT-pyelography, using both furosemide 
and saline bolus after contrast medium, in attempt to decrease the contrast density within pelvicalyceal system. 
The median contrast medium density observed with CT-pyelogram was 228 HU (range 134-1498 HU). This 
technique allowed the detection of 87% of significant renal calculi and 85% of all upper pelvicalyceal system 
details. In our opinion, however, low-density matrix and small or low-density stones may still be missed by 
this new approach.
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PATHOLOGY ___________________________________________________________________

The utility of microscopic findings and immunohistochemistry in the classification of necrotic 
testicular tumors: a study of 11 cases
Miller JS, Lee TK, Epstein JI, Ulbright TM
Departments of Pathology Urology Oncology, The Johns Hopkins Hospital, Baltimore, MD, Department of 
Pathology, Indiana University School of Medicine, Indianapolis, IN, USA
Am J Surg Pathol. 2009; 20 [Epub ahead of print]

Necrotic testicular tumors are relatively frequent and can present a significant diagnostic challenge. Because 
of differing treatments for seminomas versus nonseminomas, accurate diagnosis is critical. Eleven totally (n 
= 9) or almost totally (n = 2) necrotic testicular tumors were retrieved from our consult files. The submitting 
pathologists favored benign processes in 4 cases, Leydig cell tumor in 1, and lymphoma in 1. The cases were 
evaluated for histologic features and, when material was available, by immunostaining with 7 antibodies: keratin 
(AE1/AE3), OCT4, placental alkaline phosphatase, alpha-fetoprotein (AFP), CD117, CD30, and S100. Only 
distinct reactivity in a cellular distribution in the necrotic zone was considered positive; nuclear reactivity alone 
was scored for OCT4 and membrane reactivity for CD117 and CD30. Mean patient age was 35 years (range 16-
63). Mean tumor size was 19 mm (range 7-53). All patients presented with unilateral testicular masses (6 right, 
5 left); 2 also had acute pain. The combination of histologic features, immunostains and, in 1 case, serum AFP 
permitted classification of 8 tumors (4 seminomas, 3 embryonal carcinomas, 1 yolk sac tumor). Three were not 
classifiable. The necrotic seminomas lacked associated coarse intratubular calcifications and were positive for 
OCT4 (4/4) and CD117 (3/3) but negative for keratin (0/4) and CD30 (0/4). The necrotic embryonal carcinomas 
had associated coarse intratubular calcifications and were positive for keratin (2/3), OCT4 (2/2), and CD30 (3/3). 
OCT4 stained 1 unclassifiable tumor, which lacked other specific markers. We did not find placental alkaline 
phosphatase, AFP, and S100 stains useful, although S100 did highlight tumor “ghost” cells in 1 case. Other 
features in most cases included intratubular germ cell neoplasia (6/11), tubular atrophy/hyalinization (10/11), 
tumor “ghost” cells (10/11), scar (9/11), and inflammation (10/11). Of the 5 patients with available follow-up, 
3 were free of disease at 1, 5, and 8 years after orchiectomy (2 necrotic seminomas and 1 germ cell tumor, 
unclassified). One patient with yolk sac tumor (age 63 y) developed widespread metastases after 15 months 
and died of disease. The final case was initially misinterpreted as “testicular infarction, no malignancy” and 
16 months later the patient developed a large retroperitoneal seminoma. Most totally necrotic testicular tumors 
can be placed into clinically important groups by assessment for coarse intratubular calcifications and staining 
reactions for keratin, OCT4, CD117, and CD30.

Editorial Comment
 For a proper treatment, testicular tumors must be classified as seminomatous and non-seminomatous. 
In order to consider a tumor purely seminoma the neoplasia must be adequately processed. At least one section 
per centimeter of greatest diameter of the tumor is optimal. Each histological type has peculiar microscopic 
findings that allow a proper diagnosis. In some cases, the diagnosis is difficult. One example is the differential 
diagnosis in cases of solid embryonal carcinoma. Characteristically this tumor shows tubular arrangement. In 
cases it is solid it must be differentiated from seminoma. Some nuclear characteristics help in this distinction 
but immunohistochemistry is also very helpful (1).
 In cases of necrotic tumors or totally necrotic the diagnosis is a challenge for the pathologist. The 
study by Miller et al. shows that immunohistochemistry and some other additional microscopic findings may 
be very helpful in the recognition of the type of tumor. As an example: necrotic seminomas lacked associated 
coarse intratubular calcifications and were positive for OCT4 and CD117 but negative for keratin and CD30, 
and necrotic embryonal carcinomas had associated coarse calcifications and were positive for keratin, OCT4, 
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and CD30. The study showed that in spite of necrosis, most tumors could be placed into clinically important 
groups for treatment.

Reference
1. Ulbright TM, Amin MB, Young RH: Tumors of the Testis, Adnexa, Spermatic Cord, and Scrotum. Atlas of Tumor 
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Focal prostatic atrophy: mimicry of prostatic cancer on TRUS and 3D-MRSI studies
Prando A, Billis A
Radiology, Hospital Vera Cruz, Campinas, SP, Brazil
Abdom Imaging. 2009; 34: 271-5

Prostatic atrophy which represents a form of adaptive response to injury most commonly to inflammation and/or 
chronic ischemia is a histological abnormality frequently found in prostate biopsies and autopsies. Although 
commonly found, this lesion is rarely reported in the prostatic biopsy reports. It is well known that histologically 
focal prostatic atrophy (FPA) is one of the most frequent mimics of prostatic adenocarcinoma. On conventional 
and color Doppler transrectal ultrasound and on magnetic resonance spectroscopic imaging studies (MRSI), 
FPA may also simulate prostate cancer. Thus, this entity should be considered together with prostatitis as an 
important cause of false-positive results in MRSI of the prostate. It has been shown that there is a positive and 
significant association between extent of FPA in biopsies and serum total or free PSA elevation. For this reason, 
pathologists should include the presence of FPA in the pathology report of a prostatic biopsy, particularly in 
those patients with absence of cancer. When extensive FPA is the only finding in patients with several negative 
prostatic biopsies, this lesion may be the source for PSA elevation.

Editorial Comment
 Prostatic atrophy is one of the most frequent microscopic mimics of prostatic adenocarcinoma (1). In 
the study reviewed, the lesion is also an important mimicker of adenocarcinoma on conventional and color 
Doppler transrectal ultrasound and on magnetic resonance spectroscopic imaging studies MRSI). It occurs 
most frequently in the peripheral zone and gained importance with the increasing use of needle biopsies for 
the detection of prostatic carcinoma. The frequency of the lesion in autopsies is 85% and increases with age. 
Inflammation, radiation, antiandrogens and chronic ischemia due to local arteriosclerosis are all considered 
causes of the lesion although many examples of atrophy are still considered idiopathic in nature. The histological 
subtypes of prostatic atrophy do not represent distinct entities but a morphologic continuum of acinar atrophy 
and most of the times are seen concomitantly. The most common subtype that causes difficulty for pathologists 
is partial atrophy due to the pale cytoplasm lateral to the nuclei giving rise to pale staining glands that more 
closely mimic cancer.
 Some reports suggest that focal atrophy may be causally linked to prostate cancer and to other pre-
neoplastic lesions (2). However, other studies do not support this hypothesis (3). An intriguing finding is the 
association of extent of atrophy to serum PSA elevation (4). What would be a possible pathogenesis for the serum 
PSA elevation associated to focal prostatic atrophy? It is intriguing that cells of the secretory compartment of 
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atrophic acini may produce higher levels of PSA. It is speculated that injurious stimuli causing focal prostatic 
atrophy may interfere in the physiologic barrier that prevents the escape of any significant amounts of PSA to 
the general circulation.
 Prostate-specific antigen is a single chain glycoprotein with proteolytic enzyme activity mainly directed 
against the major gel-forming protein of the ejaculate (semenogelin). PSA induces liquefaction of semen with 
release of progressively motile spermatozoa. There are several efficient physiologic barriers to prevent the 
escape of any significant amounts of PSA from the prostatic ductal system: basement membrane of the acini, 
basal cells lining the acini, prostatic stroma, basement membrane of capillary endothelial cells, and endothelial 
cells. These barriers normally prevent PSA from entering the general circulation at concentrations of more than 
3 ng/mL.
 Focal prostatic atrophy represents a form of adaptive response to injury most commonly to inflamma-
tion and/or local ischemia. Inflammation and/or ischemia are injurious stimuli resulting in diminished oxida-
tive phosphorilation, membrane damage, influx of intracellular calcium, and accumulation of oxygen-derived 
free radicals (oxidative stress). Studies showing elevated levels of glutathione S-transferase P1, glutathione 
S-transferase A1, and Cox-2 in prostatic atrophic epithelial cells suggest a stress-induced response (5,6). We do 
not know which mechanisms are involved in the physiologic barrier that prevents the escape of any significant 
amounts of PSA to the general circulation, however, all these stress-induced responses may affect this barrier. 
Inflammation and particularly ischemia may have also a field effect affecting the physiologic barrier of normal 
acini close to atrophic acini.
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BASIC AND TRANSLATIONAL UROLOGY  _______________________________________

Stereological and biochemical analysis of muscular and connective tissue components in the 
penile corpus cavernosum adjacent to the fibrous plaque of Peyronie’s disease
Costa WS, Rebello SB, Cardoso LE, Cavalcanti AG, Sampaio FJ
Urogenital Research Unit, State Universiy of Rio de Janeiro, Rio de Janeiro, Brazil
BJU Int. 2009; 103: 212-6

Objective: To investigate the structural organization of the connective tissue in the corpus cavernosum (CC) 
adjacent to the fibrous plaque in Peyronie’s disease (PD) using stereological and biochemical techniques, as 
most studies on PD have focused on the analysis of the fibrous plaque that forms in the tunica albuginea (TA). 
Because this fibrotic reaction is mediated by various inflammatory soluble factors, adjacent connective tissues 
might also be affected and this secondary effect might explain, for example, the erectile dysfunction that oc-
curs in PD. 
Patients and Methods: During surgery biopsies were taken from the CC adjacent to the fibrous plaque and from 
the plaque itself in seven patients with PD (mean age 48.3 years). All the patients had normal erections. Control 
samples were similarly located samples from ‘normal’ penises obtained during autopsy of five men (mean age 
52.3 years). Tissue samples were stained with Weigert’s stain (elastic fibres), Van Gieson’s stain (connective 
tissue), and Sirius red (collagen). Stereological analysis was done using a 42-point grid to determine volumetric 
densities (Vv). Total collagen content was estimated as micrograms of hydroxyproline per milligram dry CC.
Results: The Vv of elastic fibres was significantly reduced in PD by 17.3% compared with controls, at a mean 
(sd) of 19.49 (3.27)% vs 23.56 (1.87)% (P < 0.05). While in PD the Vv of smooth muscle at 34.46 (2.06)% and 
connective tissue at 35.39 (6.15)% were not significantly different from those of controls at 38.38 (3.17)% and 
38.02 (5.03)%, respectively. The Vv of elastic fibres in the fibrous plaque was decreased by 38.3% compared 
with the normal TA, at 20.25 (5.49)% vs 32.81 (4.75)% (P < 0.02). The mean (sd) collagen concentration in 
the CC from controls was 77.94 (24.26) microg/mg and in the patients with PD was 66.57 (19.39) microg/mg, 
which did not differ significantly. Sirius red-stained sections under polarized light showed that, in the normal 
CC, collagen-associated colours were homogeneously distributed. However, in the PD samples, stained collagen 
had a disrupted orientation and had a more heterogeneous birefringence, implying looser collagen bundles. 
Conclusions: The quantitative analyses indicated that collagen in the CC close to the fibrous plaque was not 
affected, although its organization was noticeably altered. The CC elastic fibres were reduced though, and there 
was a similar change in the fibrous plaque of the TA. These results suggest that, although occurring primarily 
in the TA, the PD fibrous plaque may induce changes in the adjacent CC.

Editorial Comment
 The authors have carried out a study, which may provide new insights regarding the pathogenesis as-
sociated with Peyronie’s disease (PD). It was studied men with preserved potency but with curvature changes 
of the penis for some select morphological endpoints. The main finding is that elastic fibers are decreased and 
collagen is disorganized but not decreased in cavernosal tissue adjacent to the plaque.
 In the present study, the authors focused the analysis on smooth muscle cells and the extracellular matrix 
of the corpora cavernosa (CC), which are important components involved in normal erection and in erectile 
dysfunction. The results showed that these components are modified in the CC close to the fibrous plaque, which 
therefore supports an association between PD and erectile dysfunction.
 In its earlier stages, PD does not affect sexual function, and the present findings were indeed obtained 
from PD patients that had normal erection. The results suggest, however, that these individuals may eventually 
develop erectile dysfunction as the CC already showed significant alterations. The results of the present research 
imply that PD is not restricted to the tunica albuginea, as it somehow affects the underlying erectile tissue. Our 
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results also indicate that, of the extracellular matrix components, elastic system fibers are one of the first to 
undergo modifications. Thus, it may be concluded that the high incidence of erectile dysfunction among PD 
patients is due to simultaneous and progressive alterations in the CC. Although our results refer only to the CC 
adjacent to the fibrous plaque, it is possible that the factors that induced this supposedly early alteration will 
eventually affect deeper regions of the tissue, thereby leading to erectile dysfunction.

Dr. Francisco J. B. Sampaio
Full-Professor and Chair, Urogenital Research Unit

State University of Rio de Janeiro
Rio de Janeiro, RJ, Brazil

E-mail: sampaio@urogenitalresearch.org

Nerve growth factor modulation of the cavernous nerve response to injury
Bella AJ, Lin G, Lin CS, Hickling DR, Morash C, Lue TF
Division of Urology, Department of Surgery, University of Ottawa, Ottawa, Canada
J Sex Med. 2009;Suppl 3: 347-52

Introduction: Surgical therapies for prostate cancer and other pelvic malignancies often result in neuronal 
damage and debilitating loss of sexual function due to cavernous nerve (CN) trauma. Advances in the neuro-
biology of growth factors have heightened clinical interest in the development of protective and regenerative 
neuromodulatory strategies targeting CN recovery following injury. 
Aim: The aim of this review was to offer an examination of current and future nerve growth factor (NGF) 
modulation of the CN response to injury with a focus on brain-derived nerve growth factor (BDNF), growth 
differentiation factor-5 (GDF-5), and neurturin (NTN). 
Methods: Information for this presentation was derived from a current literature search using the National 
Library of Medicine PubMed Services producing publications relevant to this topic. Search terms included 
neuroprotection, nerve regeneration, NGFs, neurotrophic factors, BDNF, GDF-5, NTN, and CNs. 
Main Outcome Measures: Basic science studies satisfying the search inclusion criteria were reviewed. 
Results: In this session, BDNF, atypical growth factors GDF-5 and NTN, and their potential influence upon CN 
recovery after injury are reviewed, as are the molecular pathways by which their influence is exerted. 
Conclusions: Compromised CN function is a significant cause of erectile dysfunction development following 
prostatectomy and serves as the primary target for potential neuroprotective or regenerative strategies utilizing 
NGFs such as BDNF, GDF-5, and NTN, and/or targeted novel therapeutics modulating signaling pathways.

Editorial Comment
 Impairment of cavernous nerve function is a major cause of the development of erectile dysfunction 
after radical pelvic surgery. This is target for potential neuroprotective or regenerative strategies utilizing nerve 
growth factors such as BDNF, GDF-5, and NTN, and/or targeted novel therapeutics modulating downstream 
signaling pathways. I recommend this well written article for all those scientists involved with this subject. 

Dr. Francisco J. B. Sampaio
Full-Professor and Chair, Urogenital Research Unit

State University of Rio de Janeiro
Rio de Janeiro, RJ, Brazil
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RECONSTRUCTIVE UROLGY ___________________________________________________

Biodegradable urethral stents seeded with autologous urethral epithelial cells in the treatment 
of post-traumatic urethral stricture: a feasibility study in a rabbit model
Fu WJ, Zhang X, Zhang BH, Zhang P, Hong BF, Gao JP, Meng B, Kun H, Cui FZ
Department of Urology, Chinese People’s Liberation Army General Hospital, Military Postgraduate Medical 
College, Beijing, People’s Republic of China
BJU Int. 2009; 104: 263-8

Objective: To evaluate the adhesion and growth of rabbit urethral epithelial cells (UECs) on a biodegradable 
unbraided mesh urethral stent, and to assess the feasibility and effect of the cell-seeded urethral stent for treat-
ing post-traumatic urethral stricture (PTUS) in a rabbit model.
Materials and Methods: Rabbit UECs were collected by biopsy from adult rabbit urethra and seeded onto 
the outer layer of a mesh biodegradable urethral stent. The growth of UECs in cell-scaffolds was assessed by 
scanning electron microscopy, immunohistochemical and fluorescence staining. In all, 32 male New Zealand 
rabbits were used, with either PTUS or uninjured, as a control group. Cell-seeded stents were implanted into 
the rabbits strictured urethra. The histological and immunohistochemical findings were assessed after death at 
1, 2, 8, 12 and 24 weeks, respectively. The reconstruction and function were evaluated by urethroscopy and 
retrograde urethrography.
Results: The cultured UECs adhered to the stent and grew well. Immunohistochemistry showed that the cells 
were stained positively for cytokeratin. At 4 weeks, vs. 2 weeks, the thickness of the papillary projections of 
the epithelium decreased and inflammatory cell infiltration diminished. At 24 weeks the injured urethra was 
completely covered by integrated regeneration of three to five layers of urothelium. There was no evidence of 
voiding difficulty, stricture recurrence or other complications.
Conclusions: The unbraided mesh biodegradable urethral stent with autologous UECs seemed to be feasible 
for treating PTUS in the rabbit urethra, and provides a hopeful avenue for clinical application allowing recon-
struction of PTUS.

Urethral replacement using cell seeded tubularized collagen matrices
De Filippo RE, Yoo JJ, Atala A
Department of Urology, Children’s Hospital and Harvard Medical School, Boston, MA, USA
J Urol. 2002; 168:1789-92; discussion 1792-3

Purpose: Acellular collagen matrices derived from bladder submucosa have been used successfully as an off-
the-shelf biomaterial for urethral replacement, experimentally and clinically in an onlay fashion. We investi-
gated whether collagen matrices, either alone or with autologous cells, could be used for tubularized urethral 
replacement.
Materials and Methods: Acellular collagen matrices were processed and tubularized. Ten rabbits underwent an 
open bladder biopsy with subsequent cell expansion. Autologous bladder cells were grown and seeded onto the 
pre-configured tubular matrices. A 1 cm. long urethral segment was excised in 24 male rabbits. Urethroplasty 
was performed with the tubularized collagen matrices seeded with cells in 12 animals and without cells in 12. 
Serial urethrography was performed preoperatively and at 1, 2, 3 and 6 months postoperatively. Retrieved ure-
thras were analyzed grossly, histologically, immunocytochemically and with Western blots. Contractility and 
the presence of neurotransmitter receptors were confirmed with organ bath studies.
Results: Serial urethrography confirmed the maintenance of a wide urethral caliber without any signs of stric-
tures in animals implanted with the cell seeded matrices. The urethral segments replaced with the collagen 
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scaffolds without cells demonstrated strictures and graft collapse at all time points. The implanted cell seeded 
matrices had a normal urethral architecture by 1 month, consisting of a transitional cell layer surrounded by 
muscle cell fiber bundles with increasing cellular organization with time. Epithelial and smooth muscle pheno-
types were confirmed immunocytochemically and with Western blot analyses using pancytokeratins AE1/AE3 
and smooth muscle specific alpha-actin antibodies. Formation of a transitional cell layer was confirmed in the 
matrices implanted without cells but only scant unorganized muscle fiber bundles were present, mostly at the 
anastomotic sites. Organ bath studies demonstrated the capacity for contractility along with cholinergic and 
adrenergic specific receptors in the tissue engineered scaffolds compared to controls.
Conclusions: These results show that collagen matrices seeded with cells form normal urethral tissue can be 
used for tubularized replacement, whereas tubularized collagen matrices alone without cells lead to poor tissue 
formation and strictures. The collagen matrices seeded with cells may offer a useful alternative in the future 
for patients requiring a tubularized urethral segment replacement.

Tubularized urethral replacement with unseeded matrices: what is the maximum distance for 
normal tissue regeneration?
Dorin RP, Pohl HG, De Filippo RE, Yoo JJ, Atala A
Department of Urology, LAC+USC Medical Center, Los Angeles, CA, USA
World J Urol. 2008; 26: 323-6

Purpose: Complete urethral replacement using unseeded matrices has been proposed as a possible therapy in 
cases of congenital or acquired anomalies producing significant defects. Tissue regeneration involves fibrin 
deposition, re-epithelialization, and remodeling that are limited by the size of the defect. Scar formation occurs 
because of an inability of native cells to regenerate over the defect before fibrosis takes place. We investigated 
the maximum potential distance of normal native tissue regeneration over a range of distances using acellular 
matrices for tubular grafts as an experimental model.
Materials and Methods: Tubularized urethroplasties were performed in 12 male rabbits using acellular matrices 
of bladder submucosa at varying lengths (0.5, 1, 2, and 3 cm). Serial urethrography was performed at 1, 3, and 
4 weeks. Animals were sacrificed at 1, 3, and 4 weeks and the grafts harvested. Urothelial and smooth muscle 
cell regeneration was documented histologically with HE and Masson’s trichrome stains. 
Results: Urethrograms demonstrated normal urethral calibers in the 0.5 cm group at all time points. The evolution 
of a stricture was demonstrated in the 1, 2, and 3 cm grafts by 4 weeks. Histologically all grafts demonstrated 
ingrowth of urothelial cells from the anastomotic sites at 1 week. By 4 weeks, the 0.5 cm grafts had a normal 
transitional layer of epithelium surrounded by a layer of muscle within the wall of the urethral lumen. The 1, 
2, and 3 cm grafts showed ingrowth and normal cellular regeneration only at the anastomotic edges with in-
creased collagen deposition and fibrosis toward the center by 2 weeks, and dense fibrin deposition throughout 
the grafts by 4 weeks.
Conclusions: The maximum defect distance suitable for normal tissue formation using acellular grafts that rely 
on the native cells for tissue regeneration appears to be 0.5 cm. The indications for the use of acellular matrices 
in tubularized grafts may therefore be limited by the size of the defect to be repaired.

Editorial Comment
 When no autologous tissue is available for reconstruction of the urethra from hypospadias or urethral 
stricture disease, tissue engineering provides an alternative. These 3 articles summarize the current state of tis-
sue engineering in the urethra.
 There are two basic components to tissue engineering: the acellular matrix and the cellular epithelium. 
To avoid rejection it is important that the cells populating the engineered tissue are the patient’s own (autolo-
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gous). In the case of urethral replacement, these are commonly derived from culturing transitional epithelial 
cells obtained from a bladder biopsy. Still, these cells cannot simply be injected into the diseased urethra with 
any hope of successful implantation and generation of a normal appearing urethra. Instead, their growth and 
differentiation must be supported by a tissue matrix. The extracellular matrix comes in two varieties: an acel-
lular heterologous collagen matrix or a biodegradable synthetic polymer matrix. Examples of collagen matrices 
include small intestinal submucosa (SIS) and bladder collagen matrix. The synthetic matrices are composed 
of polymers such as polylactic acid that can be degraded by enzymatic hydrolysis into non-toxic byproducts: 
carbon dioxide and water. The purpose of the extracellular matrix (whether collagen or polymer) is to provide 
mechanical and architectural support for native cellular ingrowth. These matrices are biodegradable so that as 
the patient generates his new urethra, the foreign material is resorbed.
 These 3 articles tell the story of the principles that have been discovered to govern urethral engineering 
thus far. First, acellular matrices have been successfully used in an onlay fashion by themselves (without seed-
ing them with transitional cells). It appears that as long as there is normal urethral epithelium along the edges 
of the onlay matrix graft, these cells can grow in from the edges and populate the graft. However, when matrix 
grafts have been used as a tubular graft (i.e. complete urethral replacement) only very short graft have been 
successful (0.5 cm in animal models). The utility of such short tube grafts is questionable as short defects can 
be bridged generally with primary anastomosis of the native urethra. Tubular grafts will likely serve their role 
in complete replacement of longer segments of severe urethral disease when onlay options are not available or 
feasible due to a lack of a dorsal plate. In such cases, it is clear that whether a biodegradable synthetic mesh or 
an acellular heterologous matrix graft is used it will be necessary to seed these grafts with epithelial cells.
 Continued investigation in animal models and human trials will expand the role of tissue engineering 
for salvaging the devastated urethra.

Dr. Sean P. Elliott
Department of Urology Surgery

University of Minnesota
Minneapolis, Minnesota, USA

E-mail: selliott@umn.edu

UROLOGICAL ONCOLOGY _____________________________________________________

High frequency of intracerebral hemorrhage in metastatic renal carcinoma patients with brain 
metastases treated with tyrosine kinase inhibitors targeting the vascular endothelial growth 
factor receptor
Pouessel D, Culine S
Department of Medical Oncology, C.R.L.C. Val d’Aurelle, Montpellier, France
Eur Urol. 2008; 53: 376-81

Objectives: To report the high incidence of intracerebral hemorrhage (ICH) in patients with metastatic renal 
cell carcinoma (RCC) treated with the tyrosine kinase inhibitors targeting the vascular endothelial growth fac-
tor receptor (VEGFR). 
Methods and Results: Between October 2005 and December 2006, 67 patients with metastatic RCC were 
treated with sorafenib or sunitinib at the Montpellier Cancer Center in compassionate access programs. The 
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medical records of five (7%) patients who died of ICH during therapy were reviewed retrospectively. Four of 
them had known brain metastases. Previous radiation therapy had been indicated in two patients. Two patients 
had a history of hypertension. Death from ICH occurred in the first 2 wk following the onset of treatment. 
Three other patients with brain metastases who received sorafenib or sunitinib during the same period did not 
experience ICH. 
Conclusions: The frequency of fatal ICH in RCC patients with brain metastases treated with tyrosine kinase 
inhibitors targeting the VEGFR seems high. Prospective clinical trials will be necessary for assessing the true 
incidence and predictive factors related to this toxicity.

Editorial Comment
Modern treatment of metastatic renal cancer involves tyrosine kinase inhibitors (TKI). This is an early 

report on possible lethal complications associated with this therapy in patients with brain metastases. Five cases 
with lethal brain hemorrhage while under TKI are reported and compared to 3 patients with brain metastases 
who did had not (yet) experienced any complications. No risk factors could be identified so far. Importantly, 
brain hemorrhage occurred within 2 – 14 days after onset of TKI medication. Urologists involved in the medi-
cal therapy of patients with renal cancer and brain metastases should be aware of immediate the risk of such 
complications and should report them to the community.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de

Predictive factors for progression in patients with clinical stage T1a prostate cancer in the PSA 
era
Descazeaud A, Peyromaure M, Salin A, Amsellem-Ouazana D, Flam T, Viellefond A, Debré B, Zerbib M
Department of Urology, Cochin Hospital, Paris, France
Eur Urol. 2008; 53: 355-61

Objective: In the literature, most data regarding the outcome of patients with clinical stage T1a prostate cancer 
were established before the prostate-specific antigen (PSA) era. The aim of our study was to determine the 
predictive factors of progression in patients with T1a prostate cancer diagnosed in the PSA era. 
Methods: Consecutive patients (n=144) with newly diagnosed T1a prostate cancer (tumor involving < or =5% 
of the resected prostatic tissue) were included. None of them was treated before evidence of tumor progres-
sion confirmed by prostate needle biopsies. The associations between tumor characteristics and time to cancer 
progression were assessed using Cox regression analysis.
Results: With a mean follow-up of 5.1 yr, 30 patients (21%) experienced cancer progression. Five adverse pa-
rameters were significantly associated with cancer progression: preoperative PSA> or =10 ng/ml, postoperative 
PSA> or =2 ng/ml, prostate weight > or =60 g, weight of resected tissue > or =40 g, and Gleason score> or =6. 
The 5-yr progression rate was 12% if fewer than two of these parameters were present, whereas it was 47% if 
two or more parameters were present (p<0.001).
Conclusion: In the PSA era the risk of progression associated with T1a prostate cancer can be predicted using 
five criteria, and two groups of patients can be defined. The patients at low risk of progression may be good 
candidates for surveillance. In those with a high risk of progression, a more aggressive treatment should be 
discussed.



500

Urological Survey

Editorial Comment
Therapeutic options in pT1a prostate cancer vary from watchful waiting to immediate radical therapy. 

Because of (sometimes falsely) pathologically confirmed small tumor volume, conservative follow-up is not 
uncommon. These autors report on the clinical course of 144 patients with pT1a prostate cancer. This cohort is 
impressively low-risk with 71% Gleason score smaller or equal to 5. Still, a 25% 5 year progression rate was 
observed. The relative risk (RR) was increased in patients with initial PSA > 10 (RR 3.3, 40 % 5-year progres-
sion rate), Gleason score 6 or more (RR 2, 54 % 5-year progression rate) or postoperative PSA > 2 (RR 3.2, 44 
% 5-year progression rate).

These figures caution anyone to recommend watchful waiting if more than 1 risk factor is involved. 

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de

NEUROLOGY & FEMALE UROLOGY _____________________________________________

Recurrent pseudodiverticula of female urethra: five-year experience
Migliari R, Pistolesi D, D’Urso L, Muto G
U.O.C. Urologia, Ospedale S. Giovanni Bosco, Torino, Italy
Urology. 2009; 73: 1218-22

Objectives: To report our experience of transvaginal diverticulectomy with pubovaginal sling placement in a 
series of 32 women with recurrent urethral pseudodiverticula.
Methods: A total of 32 women underwent surgical repair from January 2000 to June 2007. Of the 32 women, 
12 had undergone other concomitant previous urethral surgery, predominantly for stress urinary incontinence. 
Transvaginal excision of the diverticulum and concomitant pubovaginal sling placement were performed 
routinely. The women were evaluated postoperatively for symptom relief, anatomic result, and postoperative 
continence status at 1, 6, and 12 months and annually thereafter. Pelvic magnetic resonance imaging was re-
peated after 1 year.
Results: The mean follow-up was 4.3 years. In all cases, the voiding urethrogram after catheter removal showed 
a good urethral shape with an absence of urinary leaks. At the postoperative urodynamic investigation, 27 
patients had an unobstructed and 5 an equivocal Blaivas-Groutz nomogram. Three patients (20%) reported a 
persistent degree of stress urinary incontinence, including 2 with grade 1 stress urinary incontinence and 1 with 
mixed incontinence. Two patients presented with clinically evident diverticulum recurrence, and in 1 patient, 
an intraurethral diverticulum, was found at the 1-year magnetic resonance imaging examination.
Conclusions: A pubovaginal sling added routinely to all diverticulectomy procedures offers significant support to 
the urethral repair and/or prevention of urinary incontinence, including in recurrent cases, and does not increase 
the risk of erosion into the urethra or fistula formation.

Editorial Comment
 The authors review a very large series of recurrent urethro-diverticula (32 women). Of note is that aside 
from performing the actual diverticulectomy all patients underwent a concomitant suburethral sling. With a good 
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length of follow-up (mean = 4.3 years) they found that 80% of the patients were dry with 3 patients reporting 
persistent stress urinary incontinence. There was no notation that the synchronous suburethral sling increased 
the risk of erosion or fistula formation. In addition, the surgeons felt that the pubovaginal sling well buttressed 
the urethral repair and helped limit stress urinary incontinence.
 This manuscript is very impressive with regards to the number of patients treated with recurrent urethral 
diverticula. The patients all underwent an autologous fascial sling but still had a 20% persistent degree of stress 
urinary incontinence. Almost half the patients (n = 15) had stress urinary incontinence preoperatively. Their 
patient population suffered no de novo incidence of stress urinary incontinence with patients reporting stress 
incontinence being from the population sub group that had the malady preoperatively. That they had a 0% de 
novo incidence of stress urinary incontinence is worth noting in view that other authors report 10 - 20% new 
onset incidence of stress urinary incontinence after a urethral diverticulectomy (1). It is worthwhile reviewing 
the paper by Kobi, et al. secondary to their discussion of prediction of new onset stress urinary incontinence 
before and after urethral diverticulectomy and their comments on a prophylactic operation and comparing it to 
this work. The authors only used a Martius flap four times in their operation. Some surgeons would be more 
inclined to use a Martius flap to a greater degree on this impressive re-do population. I think it is worthwhile to 
note than when using the Martius flap, most surgeons may place the Martius flap between the urethral proper 
and the pubovaginal sling. It has been noted previously that the use of the Martius flap will not impact the long-
term cosmetic appearance of the external vagina (2).

References
1. Stav K, Dwyer PL, Rosamilia A, Chao F: Urinary symptoms before and after female urethral diverticulectomy--can 

we predict de novo stress urinary incontinence? J Urol. 2008; 180: 2088-90.
2. Petrou SP, Jones J, Parra RO: Martius flap harvest site: patient self-perception. J Urol. 2002; 167: 2098-9.

Dr. Steven P. Petrou
Professor of Urology, Associate Dean

Mayo School of Graduate Medical Education
Jacksonville, Florida, USA

E-mail: petrou.steven@mayo.edu

Urethral sphincter morphology and function with and without stress incontinence
Morgan DM, Umek W, Guire K, Morgan HK, Garabrant A, DeLancey JO
University of Michigan, Ann Arbor, Michigan, USA
J Urol. 2009; 182: 203-9

Purpose: Using magnetic resonance images we analyzed the relationship between urethral sphincter anatomy, 
urethral function and pelvic floor function.
Materials and Methods: A total of 103 women with stress incontinence and 108 asymptomatic continent controls 
underwent urethral profilometry, urethral axis measurement with a cotton swab, vaginal closure force measure-
ment with an instrumented speculum and magnetic resonance imaging. Striated urogenital sphincter length was 
determined and its thickness was measured in the proximal sphincter, where its circular shape enables estimation 
of striated urogenital sphincter area. A length-area index was calculated as a proxy for volume.
Results: The striated urogenital sphincter in women with stress incontinence was 12.5% smaller than that in 
asymptomatic continent women (mean +/- SD length-area index 766.4 +/- 294.3 vs. 876.2 +/- 407.3 mm(3), 
p = 0.04). The groups did not differ significantly in striated urogenital sphincter length (13.2 +/- 3.4 vs. 13.7 
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+/- 3.9 mm, p = 0.40), thickness (2.83 +/- 0.8 vs. 3.11 +/- 1.4 mm, p = 0.09) or area (59.1 +/- 18.4 vs. 62.9 +/- 
24.7 mm(2), p = 0.24). Striated urogenital sphincter length and area, and the length-area index were associated 
during voluntary pelvic muscle contraction with more urethral axis elevation and increased vaginal closure 
force augmentation.
Conclusions: A smaller striated urogenital sphincter is associated with stress incontinence and poorer pelvic 
floor muscle function.

Editorial Comment
 The authors reviewed two populations of women, one with stress incontinence and one without stress 
incontinence and had the two groups undergo urodynamic testing, physical examination as well as magnetic 
resonance imaging. Parameters evaluated included striated urethral sphincter length, thickness, area, and volume 
estimates as well as the relation of the sphincter size determined and pelvic floor metrics.
 Conclusions noted included the smaller the striated urethral sphincter, the greater association with 
female stress incontinence and lesser pelvic floor muscle function.
 The authors, upon review, also found that their population of stress incontinent women had a higher 
body mass index than those that were continent. In addition, other pertinent findings included that aging was 
correlated with a shorter striated urethral sphincter and a longer vesical neck and those plagued with incontinence 
had a smaller striated urethral sphincter. The authors have a very interesting discussion section, including their 
observation that the increase in the actual area of the sphincter associated with maturational process is most 
likely secondary to an increase in connective tissue and a decrease in the striated muscle cells. Though larger 
in diameter, its’ shortness of length may be one of the factors towards an increase in incontinence. Numerous 
authors have also noted the role of striated urethral sphincter and its effect on voiding function. Reviews on 
the use of terazosin on females with voiding dysfunction have noted that perhaps when the medication fails; it 
may be secondary to the striated urethral sphincter as opposed to the bladder neck area (1). Perhaps this may 
explain the anecdotal observation of women with voiding dysfunction from a pelvic floor spasms or failure 
of relaxation being usually younger in age. In addition, when one reviews the actual physics of work being 
defined as work equals force times length it may make intuitive sense that the shorter striated sphincter zone, 
though bulkier, may allow the bladder to expel urine much easier in a stress situation in view that it requires 
less actual work to overcome the sphincteric resistance secondary to the lesser length.

Reference
1. Kessler TM, Studer UE, Burkhard FC: The effect of terazosin on functional bladder outlet obstruction in women: a 

pilot study. J Urol. 2006; 176: 1487-92.
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PEDIATRIC UROLOGY  _________________________________________________________

Neoadjuvant gonadotropin-releasing hormone therapy before surgery and effect on fertility 
index in unilateral undescended testes: a prospective randomized trial
Jallouli M, Rebai T, Abid N, Bendhaou M, Kassis M, Mhiri R
Department of Pediatric Surgery, Hedi Chaker Hospital, Sfax, Tunisia
Urology. 2009; 73: 1251-4

Objectives: To investigate, in a prospectively randomized trial, whether preoperative gonadotropin-releasing 
hormone (GnRH) therapy improves the fertility index in primary cryptorchidism. Cryptorchidism is a com-
mon condition with a high risk of infertility. Treatment with GnRH appears to improve fertility later in life by 
inducing germ cell maturation. 
Methods: A total of 24 boys, 12-123 months old (median 34.5), with 24 undescended testes were prospectively 
assigned to 2 groups during a 24-month period. The patients were randomized to receive either orchiopexy 
alone (n = 12) or orchiopexy combined with neoadjuvant GnRH therapy (n = 12) as a nasal spray for 4 weeks 
at 1.2 mg/d. In both groups, testicular biopsies were performed at orchiopexy, and the histopathologic fertility 
index was determined. 
Results: The mean fertility index in the group treated with GnRH before surgery was significantly greater (0.88 
+/- 0.31) than in the group without hormonal stimulation (0.49 +/- 0.52; P = .02). No significant correlation was 
found between the fertility index in the GnRH group and the patient’s age. 
Conclusions: The results of our study have shown that neoadjuvant GnRH treatment improves the fertility index 
in prepubertal cryptorchidism and, consequently, should improve fertility in adulthood.

Editorial Comment
 Twenty-four boys were prospectively randomized to either undergo unilateral orchiopexy alone versus 
1.2 mg of intranasal GnRH daily for 4 weeks prior to orchiopexy. Patients ranged from 12-123 months and bi-
opsies were done during the orchiopexy procedure to evaluate the outcome of the hormone pretreatment. Their 
results showed an increased fertility index with more Ad spermatogonia per tubule in the hormone-treated group 
than the orchiopexy alone group. The statistically significant fertility index could only be observed in patients 
over three years of age.
 Infertility in cryptorchid patients has long been a concern, which has led to surgery in younger age 
groups and consideration of hormone treatments. The major issue with all fertility studies in pediatric patients 
is that it takes 20-30 years follow up to evaluate the true outcome. Histology does not necessarily predict se-
men quality or fertility and this study has the same concern. It is interesting in this study that the older patients 
seem to have better outcomes with their pretreatment than younger patients, which is not intuitive. One of the 
other problems hampering the adoption of this pretreatment is that the GnRH analogs are not available in all 
countries (United States). I expect the best advice is to keep an eye on studies such as this for their impact in 
the future but it is likely to take a very long time before outcomes can be documented and a unified treatment 
plan adopted.

Dr. Brent W. Snow
Division of Urology

University of Utah Health Sci Ctr
Salt Lake City, Utah, USA

E-mail: brent.snow@hsc.utah.edu
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Importance of methodology on (99m)technetium dimercapto-succinic acid scintigraphic image 
quality: imaging pilot study for RIVUR (Randomized Intervention for Children With Vesico-
ureteral Reflux) multicenter investigation
Ziessman HA, Majd M
Division of Nuclear Medicine, Russell H. Morgan Department of Radiology and Radiological Sciences, The 
Johns Hopkins University, Baltimore, Maryland, USA 
J Urol. 2009; 182: 272-9

Purpose: We reviewed our experience with (99m)technetium dimercapto-succinic acid scintigraphy ob-
tained during an imaging pilot study for a multicenter investigation (Randomized Intervention for Children 
With Vesicoureteral Reflux) of the effectiveness of daily antimicrobial prophylaxis for preventing recurrent 
urinary tract infection and renal scarring. We analyzed imaging methodology and its relation to diagnostic 
image quality. 
Materials and Methods: (99m)Technetium dimercapto-succinic acid imaging guidelines were provided to 
participating sites. High-resolution planar imaging with parallel hole or pinhole collimation was required. 
Two core reviewers evaluated all submitted images. Analysis included appropriate views, presence or lack of 
patient motion, adequate magnification, sufficient counts and diagnostic image quality. Inter-reader agreement 
was evaluated. 
Results: We evaluated 70, (99m)technetium dimercapto-succinic acid studies from 14 institutions. Variability 
was noted in methodology and image quality. Correlation (r value) between dose administered and patient age 
was 0.780. For parallel hole collimator imaging good correlation was noted between activity administered and 
counts (r = 0.800). For pinhole imaging the correlation was poor (r = 0.110). A total of 10 studies (17%) were 
rejected for quality issues of motion, kidney overlap, inadequate magnification, inadequate counts and poor 
quality images. The submitting institution was informed and provided with recommendations for improving 
quality, and resubmission of another study was required. Only 4 studies (6%) were judged differently by the 2 
reviewers, and the differences were minor. 
Conclusions: Methodology and image quality for (99m)technetium dimercapto-succinic acid scintigraphy varied 
more than expected between institutions. The most common reason for poor image quality was inadequate count 
acquisition with insufficient attention to the tradeoff between administered dose, length of image acquisition, 
start time of imaging and resulting image quality. Inter-observer core reader agreement was high. The pilot 
study ensured good diagnostic quality standardized images for the Randomized Intervention for Children With 
Vesicoureteral Reflux investigation.

Editorial Comment
A pilot study of the Randomized Intervention for Children With Vesicoureteral Reflux participating 

institutions submitting DMSA scans was undertaken to evaluate quality. Written technique guidelines were 
given and the images were submitted to the two authors for review of image quality. The pilot study lasted for 
six months. Seventy studies were submitted, 10 of which were resubmissions because of unacceptable quality 
in the past. Fourteen institutions submitted cases. The studies compared radiopharmaceutical dose, time of 
imaging, overlap of kidney images and adequate counts in the region of interest with an overall quality evalu-
ation by the referee nuclear medicine physicians. Sixty studies eventually went through the complete process 
and 10 of these were rejected for quality issues (17%). Sixteen of the studies had disagreement between the 
two nuclear medicine experts, most with minor discrepancies such as left right inversions, however one study 
was thought to be adequate by one and poor quality by another.

When details of routine clinical imaging studies are scrutinized in this fashion it makes one wonder 
about the clinical judgments that are made and the quality of imaging at one’s own institution.  These 14 insti-
tutions were chosen because of their interest and abilities and still significant problems in following a written 
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protocol, monitoring of the study while the patient is in the imaging department and processing the study were 
discovered. In short, there is still plenty of room for error.
 Of the 70 patients studied in reality there should be 80, since 10 of them are resubmissions, which 
should make the statistics 14% worse. It should be noted in nuclear medicine that there has been a great effort 
in trying to standardize kidney imaging and yet it is still an ongoing process that has not filtered down to each 
and every institution. 
 The authors should be commended for publishing not only positive, but their negative results and let-
ting clinicians recognize that a good deal of clinical judgment should be used in interpreting and relying upon 
imaging studies.

Dr. Brent W. Snow
Division of Urology

University of Utah Health Sci Ctr
Salt Lake City, Utah, USA

E-mail: brent.snow@hsc.utah.edu
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