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Kidney anatomy: three dimensional (3D) printed pelvicalyceal system models

of the collector system improve the diagnosis and treatment of stone disease

The May-June 2017 issue of the International Braz J Urol presents original con-
tributions with a lot of interesting papers in different fields: Erectile Dysfunction, Renal
Stones, Prostate Cancer, Renal Cell Carcinoma, Prostate Biopsy, Ureteroscopy, Hemorra-
gic Cystitis, Retrograde Ejaculation, Intermittent Urethral Catheterization, Ureteropelvic
Junction Obstruction, Laparoscopy, Vaginal Prolapse, BPH, Vesicoureteral and Renal
Anomalies. Papers came from many different countries such as Brazil, USA, UK, Turkey,
Korea, France, Taiwan, Greece, China, Italy, Germany, Israel and India, and as usual the
editor’'s comment highlights some papers. We decided to comment the paper about a
very interesting topic: The use of pelvicalyceal system models in percutaneous nephro-
lithotripsy surgery.

Atalay et al. from Turkey reported on page 470 an interesting study about three
dimensional (3D) printed pelvicalyceal system models on patient information before
percutaneous nephrolithotripsy surgery. The authors studied patients with unilateral
complex renal stones with indication of percutaneous nephrolithotripsy surgery. Usable
data of patients were obtained from CT scans as Digital Imaging and Communications
in Medicine (DICOM) format. Mimics software version 16.0 (Materialise, Belgium) was
used for segmentation and extraction of pelvicalyceal systems. DICOM format were
converted to stereolithography format. Finally, fused deposition modeling was used to
create plasticine 3D models of pelvicalyceal systems. A questionnaire was designed for
patients to assess personalized 3D models effect on patient’s understanding their con-
ditions before percutaneous nephrolithotripsy surgery (PCNL). The day before surgery,
each patient was seen by a urologist to deliver information about surgery. Questionnaire
were answered by patients before and after presentation of 3D models and the results
of the questions were compared. Results: Five patients’ anatomically accurate models of
the human renal collecting system were successfully generated. After the 3D printed mo-
del presentation, patients demonstrated an improvement on their understanding of basic
kidney anatomy by 60% (p=0.017), kidney stone position by 50% (p=0.02), the planned
surgical procedure by 60% (p=0.017), and the complications related to the surgery by
64% (p=0.015). In addition, overall satisfaction of conservation improvement was 50%
(p=0.02). They concluded that generating kidney models of PCSs using 3D printing te-
chnology is feasible, and understandings of the disease and the surgical procedure from
patients were well appreciated with this novel technology.

The 3D printed technology is a new technology and had many applications in
kidney surgery. Previous studies demonstrated the importance of 3D printing in the pre-
surgical planning for laparoscopic and robotic partial nephrectomy (1, 2). In the present
paper the authors showed a new application for this technique that will be very impor-
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tant in the relationship between the doctor and the patient.

Recently interesting studies demonstrated the importance of the kidney anatomy
applied to training and execution of the flexible ureteroscopy (3, 4). Ureteroscopy sur-
gical training programs use virtual reality simulators. In a recent paper we standardized
the building of a three-dimensional silicone mold (cavity) of the collecting system, on
the basis of polyester resin endocasts, which can be used in surgical training programs
(5).

The two-part silicone mold is feasible, cheap and allows its use for exible ure-
teroscopy surgical training (5). The 3D printing technology is very precise to show the
anatomy of the collector system. In the future this technology could be used to make
3D endocasts of the collector system and improve the surgical training programs of the
flexible ureteroscopy and others endo urological kidney procedures.
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