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Abstract

gradually smaller, eventually disappeared.

method of lithotripsy in the clinical trials.
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Background: In this case report, giant calculus in the urethral diverticulum was found through ureteroscopy
investigation, the pneumatic lithotripsy combined with ultrasound lithotripsy (PLCUL) was successfully performed to
break down this rare and giant urethral calculus in the diverticulum without open surgery.

Case presentation: A 82-year-old male presented to the urology department, complaining of frequent urination
and dysuria. One giant, dark brown stone (6.5 X 6 X 5.5cm) was revealed in the diverticulum of the anterior urethra
using combination of local ultrasound, pelvic Computer Tomography (CT) and Magnetic Resonance Imaging (MRI).
The stone was then successfully broken down via the PLCUL, and the emptied anterior urethral diverticulum was
left untreated. In the 18 months’ follow-up, no new calculus was found in urethral tract, anterior diverticula became

Conclusion: In the treatment of giant calculus in the urethral diverticulum, this case report provides an effective

Background

Urethral calculus in male often cause dysuria with urin-
ary tract irritation and acute urinary retention, which is
considered as a urological emergency. Usually, small
stones can be discharged naturally. Those small ones lo-
cated at the anterior or more deep positions in urinary
tract can be squeezed out followed by application of lu-
bricants with low pressure injection. If the procedure
fails, open surgical interventions may be adopted. For
the huge anterior urethral diverticulum with urethral
calculus, open surgery (i.e. diverticulum resection and
urethrostomy) is conventional approach. Krystian [1]
performed one open surgery to remove the urethral cal-
culus and the following urethroplasty in a previous re-
ported case of urethral giant stones complicated with
multiple urethral stricture due to multiple pelvic frac-
ture. Clinical results showed the postoperative recovery
was very good. Nonetheless, for the open surgery pro-
cedure, patients always undergo major open wounds and
slow recovery, associated with the risk of urinary tract
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infections, stenosis and urinary fistula complications. In
this case, a rare giant urethral calculus was found in the
urethral diverticulum of a male patient, PLCUL technique
was performed to break down the giant urethral calculus
in the diverticulum without open surgery, this case study
provides a feasible and effective method in the treatment
of giant calculus in the urethral diverticulum.

Case presentation

A 82-year-old male presented to the urological depart-
ment, complaining of swelling and pain in perineal re-
gion, along with a frequent, painful, and difficult
urination, when initially started 6 years ago. The patient
was diagnosed with prostatitis and treated with quin-
olone antibiotics in several local hospitals. However, the
symptoms did not ease and the patient showed up in
our hospital where he was referred to our urology de-
partment. After multiple urinalysis, it was confirmed the
patient had urinary tract infection. Blood parameters,
biochemical, coagulation mechanisms, virus screening
and other indicators were in normal level. In the phys-
ical examination, swelling and tenderness were observed
in bilateral scrotum and perineum. A hard mass with a
size of 7 x 7 x 6 cm was detected below the scrotal skin
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Fig. 1 Physical examination showed swelling and tenderness
located below the scrotal skin near the root of penis, the arrow
indicates the position of calculus was underneath the skin

near the root of penis. The surrounding tissue boundar-
ies of the mass was not clear. The patient experienced
pain during the physical examination of the mass (Fig. 1).
In the enhanced urinary CT scan, a compact shadow of
round shape with a size of 6.5 x 6 x 5.5 cm was observed
below the pubic symphysis. Without a significant en-
hancement, the shadow has a clear border and uniform
density in the scan. Enlargement of the scrotal volume
was also observed. A disorder structure of internal
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scrotum with multiple low-density liquid regions was de-
tected (Fig. 2). In the MRI scan of prostate gland, irregu-
lar clumps of T1 and T2 signals was observed in the
subcutaneous posterior scrotum. SPAIR signals was high
and without a clear border. There were no obvious high
signals in DWI. The prostate gland showed a normal
morphology, without significant abnormal signals in the
scan (Fig. 3). On the urethroscopy investigation, a giant,
dark brown stone was revealed to be ventrally attached
to the urethral wall, which is located at the rear of the
urethral bulb (Fig. 4).

The patient was treated with pneumatic lithotripsy
combined with ultrasound lithotripsy (PLCUL) via
LithoClast® Master (EMS, Nyon, Switzerland), the pro-
cedure lasted a total of 60 min and the amount of bleed-
ing was about 15 ml. The stone was successfully broken
down and removed (Figs. 5 and 6). Urethral diverticulum
was left untreated. At the end of procedure, a catheter
was left to support the urethra for 1 week. After the dis-
charge, patient followed the doctors’ advice to squeeze
urethral diverticulum to extrude residual urine to pre-
vent the formation of new stones at the end of each
urination. The patient was examined, for the presence of
new stones formation or diverticulum changes, via

Fig. 2 A giant urethral calculus with a size of 6.5x 6 x 5.5 cm was observed below the pubic symphysis in the enhanced urinary CT
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Fig. 3 Irregular clumps was observed in the subcutaneous posterior
scrotum in the prostate MR scan before lithotripsy

ultrasound and urethraloscopy every 6 months in the
outpatient clinic. Results showed that there was no for-
mation of new stones in the urethral diverticulum and
diverticula returned to the normal size (result not
shown). The patient had normal functional urination
until this paper is reported.

Discussion and conclusions

Urethral calculus is always found on the site of prostatic
urethra, bulbar and fossa navicularis. Koga [2], paulk [3]
and Sharfi [4] reported most urethral stones occurred in
the posterior urethra, whereas Amin [5] and Englisch [6]

Fig. 4 A giant, dark brown stone was revealed to located in the
urethral diverticulum through ureteroscopy investigation, the arrow
indicates the calculus in the urethral diverticulum
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reported high occurrence in the anterior urethra. The
majority of urethral calculus is actually kidney and blad-
der stones which accumulated or embedded in the ur-
ethra. However, there are a few occurrences of urethral
calculus reported due to the urethral stricture, foreign
body inside or primary urethral calculus in the urethra
diverticulum. Urethral diverticulum is a protrusion of
the urethra through the periurethral fascia [7]. In this
case, the urethral diverticulum was considered to be
caused by stones in the urinary tract, long-term stay of
the urethral calculus led to local necrosis fibrosis, further
to the formation of diverticula, along with repeated
inflammations.

X-ray, urethrography, CT, MRI and urethral physical
examination are usually used to confirm the presence of
urethral calculus. In this case, urethral calculus and ur-
ethral diverticulum were basically diagnosed by physical
examination (Fig. 1), CT (Fig. 2) and MRI (Fig. 3). In a
further diagnosis, stones were clearly seen using cystos-
copy (Fig. 4). This direct observation also helped to dif-
ferentiate the tumor from the calculus in the urethra.

In the treatment of giant calculus in the urethral diver-
ticulum, open surgery is commonly used in the clinical
trials as described before. However, with advancement in
technology and new equipment, endovascular treatment
techniques are becoming more popular. Some authors
reported the use of low energy extracorporeal shock
wave lithotripsy (ESWL) and endoscopic ultrasonog-
raphy in the treatment of urethral calculus. However, be-
cause the low energy ESWL equipped with the shock
waves and X-ray radiation can cause damage to the sur-
rounding tissue, it is not preferred in clinical trials. The
heat generated by high-frequency vibration in endo-
scopic ultrasonography can also damage the surrounding
tissue, the procedure also needs a lot of circulating water
to cool sonophoretic probe, which is susceptible to dam-
age during clinical use [8]. Various types of lasers were
also used in clinical trials, but they were less efficient in
treating large stones in urinary tract [9].

Pneumatic lithotripsy overcome the above shortcom-
ings and suitable for almost all urinary tract stones.
Pneumatic lithotripsy is the new lithotripsy technology
invented in the 1990s [10]. It has a reliable lithotripsy
function, minor tissue injury, no thermal effects, low
cost of treatment and other advantages. The fourth gen-
eration of Electronic Systems Management (ESM) pneu-
matic system is equipped with ultrasound lithotripsy
system to break down the stones, and the active negative
pressure to clean the debris. PLCUL technique has high
efficiency in the clinic trials. Olbert [11] reported that
PLCUL significantly increased the clearance of renal
stones. Also, Juan [12] used PLCUL in the treatment of
the bladder stones. PLCUL has the advantages of less
operating time, less tissue injury, less bleeding and
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Fig. 5 Urethral calculus was removed after the lithotripsy, the metric rulers within unit of centimeter (e.g. number 8 means 8 cm in
length) indicate a) the estimate size of stone after break-down, and b) the estimated volume of shredded calculus was calculated as 100 mL

higher lithotripsy efficiency than holmium laser treat-
ment. Also, in our case report, PLCUL was successfully
performed to treat the giant urethral calculus in the di-
verticulum (Figs. 5 and 6).

Urethral lithotripsy has been successfully performed
with any type of efficient energy source: ballistic [13],
ultrasonic [14], electrohydraulic [15], laser [16, 17], etc.
The success rate for the endoscopic approach of urethral
lithiasis is almost 100%, regardless if they are fragmented
in sity, in the prostatic cavity, or in the urinary bladder
[15]. For the complications associated with endoscopic
surgery, injuries may vary from simple abrasions to false
passages. It is necessary to carefully perform the extrac-
tion of larger stones or fragments of stones, as to ensure
the compliance of the lumen in order to avoid tearing or
avulsion of the urethral wall [18]. Bleeding may also be a
consequence of parietal injury during lithotripsy, al-
though it is usually clinically insignificant. The bleeding
management requires insertion of a larger caliber ur-
ethra-vesical catheter [18]. In addition, the endoscopic

Fig. 6 No residue of urethral calculus left in the urethral diverticulum
after calculus removal through ureteroscopy investigation

treatment may also generate a urethral stricture, How-
ever, the incidence of this complication is low [18].

For the treatment of emptied urethral diverticulum
after lithotripsy, if the open surgery is performed to re-
move the stone, the diverticulum resection and urethral
modeling are usually performed. For endovascular calcu-
lus removal without open surgery, several conservative
treatments on the emptied urethral diverticulum has
been reported, such as urethral massage and prophylac-
tic use of antibiotics, tamponade of cellulose or injection
of teflon, but the effect was not as expected [19]. In our
case report, the urethral diverticulum was located in the
bulbous urethra and was easily touched by hand. After
the removal of calculus, urethral diverticulum was left
without treatment, the patient followed the doctors’ ad-
vice to massage the urethral diverticulum site after each
urination by squeezing out the residual urine in the di-
verticular cavity. Eventually there was no new formation
of urethral stones, the diverticula returned to the normal
size.

Abbreviations

CT: Computer Tomography; ESM: Electronic Systems Management;

ESWL: Extracorporeal Shock Wave Lithotripsy; MRI: Magnetic Resonance
Imaging; PLCUL: Pneumatic lithotripsy combined with ultrasound lithotripsy

Acknowledgements
Not applicable.

Authors’ contributions

MS, SG, WM, and RS has made contributions to conception and design, or
acquisition of data, or analysis and interpretation of data in the clinical
trials; WX and HX has been drafting the manuscript and revising it critically
for important intellectual content. All authors read and approved the final
manuscript.

Funding
Not applicable.

Availability of data and materials

The supporting data and materials can be found in the file cabinet in the
department of urology of Liaocheng People’s Hospital. These confidential
patient data within the patient’s information should not be shared to the
public. The datasets used and/or analysed during the current study are
available from the corresponding author on reasonable request.



Sun et al. BMC Urology (2019) 19:71

Ethics approval and consent to participate

The research related to human use has been complied with all the relevant
national regulations, institutional policies, and has been approved by the
Research Ethical Committee of Liaocheng People’s Hospital (Case number,
2015056).

Consent for publication

Informed consent has been obtained from all individuals included in this
study. We have acquired the written informed consent from patient for
publication of this case report, images and all the information contained in it.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Urology, Liaocheng People’s Hospital, Liaocheng, Shandong,
China. “Liaocheng Food and Drug Administration, Liaocheng, Shandong,
China. *Division of Molecular Pharmaceutics and Drug Delivery, The
University of Texas at Austin, College of Pharmacy, Austin, TX, USA.

Received: 26 December 2018 Accepted: 9 July 2019
Published online: 29 July 2019

References

1. Kaczmarek K, Gotab A, Soczawa M, Stojewski M. Urethral stone of
unexpected size: case report and short literature review. Open Medicine.
2016;11(1):7-10.

2. Koga S, Arakaki Y, Matsuoka M, Ohyama C. Urethral calculi. BJU Int. 1990;
65(3):288-9.

3. Paulk SC, Khan AU, Malek R, Greene LF. Urethral calculi. J Urol. 1976;116(4):
436-9.

4. Sharfi A. Presentation and management of urethral calculi. BJU Int. 1991;
68(3):271-2.

5. AMIN HA. Urethral calculi. BJU Int. 1973;45(2):192-9.

6. Englisch J. Uber eigelagere and einges achle stein der Hanrohre. Arch Klin
Chir. 1904;72:487-93.

7. El-Nashar SA, Bacon MM, Kim-Fine S, Weaver AL, Gebhart JB, Klingele CJ.
Incidence of female urethral diverticulum: a population-based analysis and
literature review. Int Urogynecol J. 2014;25(1):73-9.

8. Artifon EL, Couto DS Jr, Gofi S. Endoscopic ultrasonography-guided
common bile duct stone removal. World J Gastrointest Endosc. 2010;2(6):210.

9. Naqvi S, Khalig M, Zafar M, Rizvi S. Treatment of ureteric stones. Comparison
of laser and pneumatic lithotripsy. BJU Int. 1994;74(6):694-8.

10.  Kostakopoulos A, Stavropoulos N, Picramenos D, Kyriazis P, Deliveliotis C.
The Swiss lithoclast: an ideal intracorporeal lithotripter. Urol Int. 1995;55(1):
19-20.

11, Olbert P, Weber J, Hegele A, Varga Z, Heidenreich A, Hofmann R. Combining
Lithoclast and ultrasound power in one device for percutaneous
nephrolithotomy: in vitro results of a novel and highly effective technology.
Urology. 2003:61(1):55-9.

12. Gong J, Ge J, Zhou S, Wei Z, Xu S, Wei W. Clinical comparison of three
treatment methods of vesical Calculus. J Clin Urol. 2010;1:3.

13. Wadhwa S, Hemal A, Sharma R. Intracorporeal lithotripsy with the Swiss
lithoclast. Br J Urol. 1994;74(6):699-702.

14.  Durazi M, Samiei M. Ultrasonic fragmentation in the treatment of male
urethral calculi. Br J Urol. 1988:62(5):443-4.

15. Selli C, Barbagli G, Carini M, Lenzi R, Masini G. Treatment of male urethral
calculi. J Urol. 1984;132(1):37-9.

16. Walker BR, Hamilton BD. Urethral calculi managed with transurethral
holmium laser ablation. J Pediatr Surg. 2001;36(9):16-7.

17. Maheshwari PN, Shah HN. In-situ holmium laser lithotripsy for impacted
urethral calculi. J Endourol. 2005;19(8):1009-11.

18.  Geavlete P, Multescu R, Georgescu D, Geavlete B. Chapter 6 - Treatment of
Urethral Lithiasis and Foreign Bodies. In: Geavlete PA, editor. Endoscopic
Diagnosis and Treatment in Urethral Pathology. San Diego: Academic Press;
2016. p. 105-27.

19.  Alexander AR, Morrisseau PM, Leadbetter G Jr. Urethral-hymenal adhesions
and recurrent post-coital cystitis: treatment by hymenoplasty. J Urol. 1972;
107(4):597.

Page 5 of 5

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

