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Abstract

Objective: Evaluation of result of the puncture technique into the renal calyces based on principle of right triangle in PCNL with fix C-arm
and not the contrast.

Materials and Methods: 102 cases of percutaneous nephrolithotomies have been performed at Department of Urology of Hue Central
Hospital from Jan 2015 to Apr 2017 with not the contrast.

Results: Mean age of patients was 47.2 + 10.7 years (23 - 69). Renal pelvis stones in 14 cases (13.73%), renal calyx stones in 15 cases
(14.70%), staghorn stones in 29 cases (28.43%) and renal pelvis-calyx stones in 44 cases (43.14%). Hydronephrosis of grade I: 33 cases
(32.35%), grade II: 36 cases (35.30%), grade III: 9 cases (8.82%), no hydronephosis: 24 cases (23.53%). Percutaneous renal access into inferior
posterior of the kidney in 47 cases (46.08%), middle calyx 42 cases (41.17%) and superior calyx 13 cases (12.75%). Average time of puncture: 8
+ 18 seconds (fastest 3 seconds and slowest 67 seconds). Successful punture into calyx was 100%. No accidents in the technique.

Conclusion: The puncture technique into the renal calyces based on principle of right triangle in PCNL is a good, fast, exact and safe technique.
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Introduction

Recent advances in both technology and equipment have
rendered percutaneous nephrolithotomy (PCNL) the most
appropriate surgical choice for renal stone treatment [1]. Such
surgery is safe when treating large renal stones [2]. One of the
most important steps of PCNL is gaining access to the renal
collecting system before dilatation [3]. This step is frequently
associated with complications [4]. How make the needle access
into the collecting system to avoid the complications and can be
clearly the stone, that is require the good choice of the position
in the collecting system and the exact renal access. With these
results, a lot of authors had reported many methods to renal
access. However, the advantages and disadvantages are still
existing. Especially, the time for many reports is longer. We want
to present the method with fix the C-arm and no use the contrast
in PCNL with the very short time for the renal access.

Patients and Methods

The records of patients with renal stones larger than 2
cm in diameter who underwent PCNL in Hue Central Hospital
between January 2015 and April 2018 were retrieved with the
method of fix the C-arm and not use the contrast in the renal
access. Patients who were multiple access or renal abnormality
were excluded. This study was approval by Hospital Research
and Ethical Committee. All PCNL surgeries were performed by
experienced endourologists. All PCNL surgeries were performed
under general anaesthesia. An open-ended urethral catheter
was placed and advanced to the renal pelvis or the upper ureter
with the patient in the supine lithotomy position. After placing
the catheter, the patient was placed in the prone position and
the kidney accessed using an 18-gauge metal needle under
C-arm fluoroscopic guidance. A guide wire was inserted into the
collecting system via the lumen of the needle. All patients had
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had the CT-scan. We were choiced the position (in the collecting
system), this position had called A point. We continue choiced
the B point on the back (Figure 1) and measure the AB by the
ruler on the CT-scan. After that, choice the C point, how CB and
pelvis are straight (Figure 2). Then we measure the CB on the
real patient skin. Based on the Pythagore principle in the right
triangle, we calculated the length of CA and the degree of ACB
corner (Figure 3). All patients received antibiotic prophylaxis
during induction phase of the operation using first generation
intravenous cephalosporin or a quinolone. Stone-free status was
defined as the absence of any residual stone as detected on plain
urinary system graphy performed on the first postoperative
day or CT realized at the 3rd postoperative month. Data were
evaluated with IBM SPSS software (ver. 22.0; IBM SPSS, Armonk,

NY, USA).
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Figure 2: The “Triangulation” Technique (TT). )
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Figure 3: The Right Triangle.
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Results

We retrieved the medical records of 102 patients. The
mean age of all patients was 46.1 + 11.8 years (range 23 - 69);
61 (59.8%) patients were male. 77/102 (74.51%) cases were
undergone previous renal surgery. Mean stone diameter was
estimated as 71.2 + 45.8 (22 - 174) mm (Table 1). Mean the
renal puncture time as 8 + 18 (3- 67) seconds. Mean (range)
fluoroscopy, and operative times were estimated as 12 * 26 (5-
120) seconds and 67.5 + 20.5 minutes. Complication rate was
calculated as 1.96 percent (bleeding, fever, infection). At the
end of the operation ]]J catheters were used in all patients. The
surgical outcomes and complication were showed in Table 2.

Table 1: General characteristics of the patients.

Variables Value
Age (year) 46.1+£11.8(23-69)
Gender
Male 61 (59.8%)
Female 41 (40.2%)

Stone diameter (mm) 71.2 +45.8 (22 -174)

Stone features

14 (13.73%)
15 (14.70%)
29 (28.43%)
44 (43.14%)

Renal pelvis

Renal calyx

Staghorn stone

Renal pelvis and calyx

Renal pelvis dilatation by

ultrasound
Grade III 9 (8.82%)
Grade II 36 (35.3%)
Grade | 33 (32.35%)
Normal 24 (23/53%)

Access location

Upper pole 13 (12.74%)
Midpolar 42 (41.1 8%)
Lower pole 47 (46.08%)

Table 2: Surgical outcomes.

Variables Value
Non-enhanced CT 102 (100%)
Operative time (minutes) 67.5 +20.5
Fluoroscopic time (seconds) 12 +26 (5-120)
Renal puncture time (seconds) 8+18(3-67)
Stone free rate 90 (88.24%)
Complications 3(2.9%)
Hospital stay time (days) 3.2+29

Discussion

In this report, we noticed that the time to puncture into the
renal is very short if we had measured and calculated before
to make the technique and fix the C-arm. Our result is 8 + 18
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(3- 67) seconds and Mohamed is >500 seconds. This short time
is helping everything shorter time, especially the fluoroscopic
time is 12 *+ 26 (5-120) seconds and the operative time is 67.5
+ 20.5 minutes. Currently, PCNL is considered the gold standard
treatment for renal stones that are larger than 2 cm due to the
high success rate and relative minimal morbidity. However, in
developing countries the incidence of open stone surgery is still
high [5]. Abdallah compared the TT and EN techniques using a
biological model [6]. The mean fluoroscopic time was shorter
when the EN technique was employed, but the techniques did
not differ significantly in terms of either the number of punctures
required or the total operative time [7]. Tepeler found that PCNL
could be safely performed using either access technique, but the
TT was associated with less blood loss because the access tract
was better aligned with the infundibulum, reducing the need for
high-level torque [8]. In the present study, there was a difference
of opinion between the two endourologists in terms of the
preferred route for renal access. The first preferred TT, which is
based on the idea that bleeding is decreased because less power
is applied, as reported by Tepeler [8]. The second preferred the
application of EN using two axes, which is based on the idea
that the targeted infundibulum is accessed without deviation,
which provides the shortest distance between the skin and the
infundibulum. However, we found no significant difference in
terms of either fluoroscopic time or the change in the Hgb level
between the two techniques.

Similarly, in their study of 40 patients, who were subject to
either EN or TT technique, Tepeler found no significant difference
in operative time [8]. Abdallah reported that both techniques
were associated with similar learning curves, and that the TT
was associated with a longer fluoroscopic screening time [6].
Operative time is an important factor that can affect the PCNL
procedure. In the clinical research office of the endourologicalal
society study with nearly 6000 patients from multiple centers,
they classify operative duration to short (<50 min), medium (51-
75 min), long (76-115 min), and very long (>116 min) [9]. Long
operative time increases the duration of anesthesia and may risk
postoperative pulmonary complications [10]. Also it increases
blood loss, the need for transfusion and overall complication
rates [11]. In addition, short operative time is important because
it is cost effective. In our study, the mean operative time was
in the short-time group. There are many preoperative factors
that might lead to this result (stone burden, stone location, and
previous maneuvers). It had been found that several factors
affect the operative time with different results among different
studies, for example, history of open surgery, the presence of
hydronephrosis, stone type, stone burden, surgical experience,
BM]I, type of imaging for access and calyx for access significantly
affect the operative time [12].

Since staghorn stones can not be eliminated completely,
they have higher recurrence rates [13]. Increased number
or dimensions of stones bring with them more frequent

interventions, higher number of complications, and lower stone-
free rates. In a study by Akman [14]. PCNL was performed on 272
renal units because of the presence of staghorn kidney stone,
and median stone-free rate at a single session was reported as
76.5%. More than one accesses were made into 102 (37.5%)
units, while only a single access was made for 170 (62.5%) units.
El Nahas [15] (n=241) and Desai [16] (1466) reported that
they had achieved significant success rates (56.6, and 56.9%.
respectively) at their first attempts in their PCNL procedures
performed to relieve kidney staghorn stones. However, in our
study, initial averae stone-free rate was estimated as 88.24%.

Several complications developed during renal entry and
dilatation. Tepeler found that the complication rate was
somewhat higher in the EN group, but the difference was
not statistically significant [8]. In our study, complications
were occured in 3 cases with bleeding and infection. All of
them were well managed with embolization and antibiotic
using and finally discharged in several days. In a study by
Akman et al. [14] a total of 77 complications were observed
in 64 patients. The most frequently seen complication was
bleeding, and angioembolization was performed in 2 out of
47 patients because of development of pseudoaneurysm, and
arteriovenous fistula. In their series of 119 patients. Netto [17]
observed complications in 28.5% of their patients including
blood transfusion requiring bleeding (n=25), pneumothorax-
hydrothorax (n=2), sepsis-bacteremia (n=2), ileus (n=2), and
prolonged urine leakage (n=2). In our study, we detected Clavien
1 (fever) (n=2), and Clavien 2 (blood transfusion requiring
bleeding) (n=3) complications in respective number of patients.
Overall complication *+ as detected as 16.6%. The fact that
our study was included only a small number of patients is the
principal limitations of the work. Also, we did not compare to
other surgical methods (no control), for example, “eye of the
needle” technique to renal access.

Conclusion

In summary, the puncture technique into the renal calyces
based on principle of right triangle with fix C-arm and not the
contrast in PCNL is a good method with fast, exact and safe
technique.
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