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Introduction Laparoscopic preparation of the ureter is a challenging part of upper urinary tract recon-
struction, due to limited depth perception provided by the camera and lack of wristed motion of most
laparoscopic instruments needed for adequate spatulation and scar tissue removal. One solution has
been to perform the more difficult portions of the surgery in an extracorporeal manner. A hybrid intra-
corporeal-extracorporeal approach to upper tract ureteral reconstruction facilitates ureteral preparation
at the stage of mastering the technique.

Material and methods This retrospective study included 100 patients with primary ureteropelvic junction
obstruction, who underwent laparoscopic pyeloplasty from 2014 to 2017. The patients were stratified into
2 groups: those who underwent conventional laparoscopic surgery and those who were managed with
the hybrid approach. For the hybrid approach, externalizing the ureter to skin level required additional
mobilization of the upper urinary tract.

Results A total of 47 patients underwent conventional laparoscopic pyeloplasty and 53 — hybrid surgery.
The maximum body mass index was 32. The hybrid approach was 8.5 minutes shorter compared to the
conventional approach (p <0.001). No complications higher than Clavien-Dindo Illb (n = 2) were observed
(in both groups). Complete success (the resolution of pain and/or hydronephrosis) was observed in 92.5%
in the hybrid group and in 95.7% in the conventional treatment group.

Conclusions Hybrid pyeloplasty may be considered safe and effective. It has the advantage of making
the surgery less challenging and time-consuming while offering improved precision. The advantages

of the technique are particularly apparent during training. This technique can be recommended in the
learning process of the surgeon.
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INTRODUCTION

The main reconstructive technique for ureteropelvic
junction obstruction (UPJO) is pyeloplasty. Current
principles of reconstructive surgery of the upper
urinary tract require removal of the involved seg-
ments with subsequent creation of a water-tight,
tension-free anastomosis. To do this, the tissue must
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be handled delicately and precisely. While improved
surgical equipment may contribute to improved out-
comes, surgeon experience was often cited as the
main indicator for successful surgery. Principles
of reconstructive surgery of the upper urinary tract
remain the same regardless of approaches used
(open, laparoscopic or robot-assisted). During lapa-
roscopy, preparing the surfaces of the urinary tract

doi: 10.5173/ceju.2019.0022



CENTRAL EUROPEAN JOURNAL OF UROLOGY

for subsequent creation of anastomosis and intra-
corporeal suturing is generally regarded as the most
technically challenging step. Inadequate laparoscop-
ic instruments (especially for less experienced young
surgeons) may be responsible for prolonged surgery
and higher complication rates with the most se-
vere complication being anastomotic stenosis [1, 2].
Therefore, a surgeon should perform such operations
after extensive learning. Cases with narrow ureters
are the most difficult to manage [3]. The above-men-
tioned aspects have led to some precise intracorpo-
real steps of laparoscopic reconstructive surgery be-
coming substituted with extracorporeal steps [4-7].

MATERIAL AND METHODS

We retrospectively identified 100 patients with pri-
mary UPJO, who underwent laparoscopic surgical
reconstruction (pyeloplasty) between 2014 and 2017.
Patients were stratified into 2 groups: 47 (47%) un-
derwent conventional laparoscopic surgery (com-
pletely intracorporeal) and 53 (563%) were managed
with the hybrid approach (a combination of intra-
corporeal and extracorporeal surgery). We used the
hybrid technique in the following cases: difficulties
in introduction of scissors into the ureter lumen; se-
vere narrowing, when it was more suitable to find
the lumen using extracorporeal technique and mi-
crosurgical scissors; when additional resection of the
ureter was necessary (usually during repeated sur-
gery on the ureter to remove scar tissue). For the
hybrid approach, externalizing the ureter to skin
level required additional mobilization of the upper
urinary tract. Patient demographics and clinical
characteristics are shown in Table 1.

The hybrid technique

The ports were placed in the standard configuration
for the respective surgery being attempted. For the
hybrid approach group, we installed an additional
port directly above the region of interest under visu-
al (laparoscopic) control. The positioning did not dif-
fer between the groups however. In the hybrid group,
2-6 cm of the middle third of the ureter were mobi-
lized in addition to the upper third (in comparison
to the conventional treatment group). The exact
length of the additionally mobilized ureter was de-
pendent on body mass index (BMI). The ureter was
externalized through the closest port after the abdo-
men was desufflated. Skeletonization of the ureter
was only performed at the intended site of the anas-
tomosis. The extracorporeal stage included excision
of the remaining renal pelvis, removal of scar tissue
and spatulation with Pott’s atraumatic scissors.

The ureter was stented with the help of a hydrophil-
ic guidewire. After that, 4-0 vicryl stay suture was
placed in the ureter (Figure 1). The ureter was then
returned to the abdomen and the anastomosis was
completed using the conventional technique.

All surgeries were carried out by a single surgeon.
The Anderson-Hynes dismembered pyeloplasty
was used for all cases. The stents were removed
28-35 days after surgery. Complete success was
defined as the absence of pain in addition to a sub-
stantial decrease in upper urinary tract dilatation
as seen on ultrasound or computed tomography (CT).
We used low-dose contrast enhanced CT in order
to assess the pelvis width and height, the pelvical-
yceal system dilatation, and UPJ diameter. Partial
success was defined as absence of pain, but no sig-
nificant reduction in hydronephrosis. Failure was
defined as either anastomotic stenosis, unresolved
pain or worsening upper urinary tract dilatation.
The 5-point verbal rating scale was used to evalu-
ate pain intensity (Table 2) [8]. The results were
assessed by two urologists (the surgeon and the cli-

Table 1. Patient demographics and clinical characteristics

Hybrid grou Conventional
Characteristics Y group treatment group p-value
(n=53)
(n=47)
A 16-72 19-66 0.5966
86, years (37.68+15.37)  (39.36 +12.75)
Sex (M/F) 22/31 19/28
Side (left/right) 20/33 29/18
BMI 18.10-37.10 17.8-40 0.3557
(24.49 +4.69) (23.67 +5.17)
Pain severity 1.19 +0.96 1.38 £+0.767 0.3285
Aberrant vessels 12 (22.6%) 14 (29.8%) 0.1595
Stages of hydronephrosis
(Onen’s alternative
grading system [9])
2 44 (83.0%) 39 (83.0%) 0.0237
3 9 (17.0%) 8(17.0%) 0.3225
Secondary stones, n (%) 11 (20.8%) 10 (21.3%) 0.3225

F —female; M — male; BMI —body mass index

Table 2. The 5-point verbal rating scale

Severity Description
0 No pain
1 Mild pain
2 Moderate pain
3 Severe pain
4 Very severe pain
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Figure 1. Steps of extracorporeal ureter handling.
nician) and a radiologist. Statistical analysis was car-  Table 3. Postoperative outcomes
ried out with the help of Pearson's chi-squared test. .
- Conventional
Parameters Hybrid group group p-value
RESULTS (n=53) (n=47)
] Sureery time. min 120-340 165-360 0.3411
Table 3 compares postoperative outcomes of the two gery ime, (222.17 +53.89)  (232.13454.01)
groups. Surgery lengths for intra- and extracorpore- g 63.58423.46 507442226  0.0137
al me}nlpulatlons were assessed and compared. In.the Ureter handling stage, min ~ 9.57 +0.86 16.2543.70  <0.0001
hybrid group, the surgery was more time-efficient | : vssn oom
. . . 1 1 0 0,
requiring, on average, 8.5 minutes less (p <0.001). complications, % 12 (22.6%) (8:5%) 0.0476
In all cases the ureter was successfully externalized Anastomotic failure, n (%) 5 (9:4%) 3 (6.4%) 0.1595
for extracorporeal handling. Maximum mobilization Pelvic tamponade, n (%) 5 (9.4%) 1(2.1%) 0.0442
of the middle third of the ureter during laparoscop- Acute pyelonephritis, n (%) 2 (3.8%) 0 0.1595
1c.pye10plasty was close to 6 cm in a female patient batients available L oo 22 (89.4%) 0.0037
with a BMI of 32. for follow-up, n (%) (96.2%)
Tlr_le most severe comp‘hcatlon. was anasto_motlc Pain severity (3 months 0 s0se 0.34.0.48 0.6876
failure. It was observed in 5 patients (9.4%) in the after surgery) S0 0.
h_ybrld group and 3 patlents (6.4%) in the conver_l- Complete success, % 49 (92.5%) 45 (95.7%) 0.1595
tional treatment group. In 2 cases, the anastomotic A
. . . Partial success, % 4(7.5%) 2 (4.3%) 0.1595
leak prompted laparoscopic peritoneal toilet, stent
Anastomotic stenosis, % 0 0

change and additional suturing to close the leak (Cla-
vien-Dindo Grade IIIb). In other cases, stent change

EBL — estimated blood loss
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and/or percutaneous nephrostomy were enough
(IITa). Acute pyelonephritis that developed in 2 pa-
tients in the hybrid group (3.8%) responded to non-
surgical treatment.

A total of 93 patients returned for follow-up in the
clinic: 51 patients (96.2%) from the hybrid group
and 42 patients (89.4%) from the conventional treat-
ment group. Due to geographical factors, 2 patients
of the hybrid group and 5 patients of the conven-
tional treatment group filled questionnaires via tele-
phone interview. Pain severity prior to and 3 months
after surgery was 1.23 £0.97 and 0.32 £0.47 in the
hybrid group and 1.37 £0.61 and 0.31 £0.47 in the
conventional treatment group respectively.
Ultrasonography and low-dose contrast enhanced
CT revealed no statistically significant differences
in upper urinary tract dilatation between the groups.
Thus, the outcomes were classified as complete suc-
cess in 49 patients (92.5%) in the hybrid group and
in 45 patients (95.7%) in the conventional treat-
ment group. Partial success was observed in 4 cas-
es (7.5%) in the hybrid group and in 2 cases (4.3%)
in the conventional treatment group. The satisfac-
tory outcomes were registered. None of the patients
required revision.

DISCUSSION

Surgical instruments remain a technological gap
in reconstructive laparoscopic surgery. Despite the
advent of smart instruments that are 3 mm in di-
ameter, they are still relatively cumbersome, which
often prevents surgeons from completing the most
demanding steps of surgery quickly and precisely.
The list of disadvantages of laparoscopic surgery
is further expanded by the following factors:

A. limited movement: the hands of a surgeon possess
7 degrees of freedom while laparoscopic equip-
ment only allows for four [1];

B. as a rule, no 3D-imaging, which leads to discoor-
dination between the surgeon’s eyes and hands;

C. physiological tremor which easily reaches the
working part of the long non-flexible instrument;

D. challenges when placing ports to create optimal
‘angles of attack’ in patients with varying body
types and renal topography [1, 2].

Furthermore, a number of needle holders lack ergo-

nomic handles. The most time-consuming and chal-

lenging aspects of the intracorporeal technique for
the novice laparoscopic surgeons were spatulation
of the physiologically narrow ureter and precise su-
turing of the lower end of the spatulated and stent-
ed ureter. Inadvertent injury, tearing or crushing
of such ureters with laparoscopic instruments is
thus easy, especially at the stage of mastering the

technique. The issue of proper fixation of hollow or-
gans and instruments inside them is yet to be solved.
As a result, adequate sufficient spatulation of a nar-
row-mobilized ureter may sometimes prove a real
challenge.

Despite possible troubles with ureter handling,
laparoscopic pyeloplasty is an efficient treatment
strategy, even for those with recurrent obstruction.
Previously Guliev has described a technique us-
ing retroperitoneoscopic access based on 178 cases,
which showed the effectiveness of the procedure and
was associated with relatively little trauma, a quick
recovery, and good cosmetic effects [10]. However,
such a great efficiency is reachable only for experi-
enced surgeons, whereas an unconventional tech-
nique of laparoscopic surgery has been developed
to circumvent possible issues with residents benefit-
ting from this the most [4-9]. In order to optimize
anastomosis creation in patients with hydronephro-
sis at the stage of mastering laparoscopic pyeloplasty,
we employed extracorporeal ureter handling. Effec-
tiveness of a similar technique was previously well
described by Nadu et al., who reported 20 success-
ful cases of extracorporeal pyeloplasty [11]. The au-
thors reported no failures, and only one stent-related
complication. The main advantages of the extracor-
poreal technique over the intracorporeal approach
are simplicity, precision, speed, absence of techni-
cal challenges due to limitations of laparoscopic in-
struments, absence of tremor and secure position-
ing of instruments in the novice surgeon’s hands.
The ureter handling stage lasted 8.5 minutes less
on average due to faster ureter handling and stent-
ing. The advantages of the extracorporeal approach
are most evident in cases of physiologically narrow
ureters where creating an adequate anastomosis
is challenging even for an expert. The technique
proved to be feasible in patients with BMI over 30.
In flank position, the abdominal skin, adipose tis-
sue and the contents of the abdominal cavity shift
downward which substantially eases ureter exter-
nalization. In such patients careful planning of the
iliac working port positioning is of paramount im-
portance. Apart from that, additional mobilization
of 4-6 cm of the middle third of the ureter is need-
ed. As our results show, additional mobilization has
no influence on postoperative urodynamics.

Limitations

The conventional treatment group included 47 pa-
tients who underwent conventional laparoscopic py-
eloplasty. These patients received treatment while
the technique was still being integrated into prac-
tice. We are well aware of the possibility that once



CENTRAL EUROPEAN JOURNAL OF UROLOGY

a surgeon achieves proficiency, the time difference
between the modifications may become less signifi-
cant. However, under any circumstances, we con-
sider extracorporeal ureter handling a more precise
and less demanding technique. Time improvement
of 8 minutes, despite being statistically significant,
may not influence the outcomes very much. There-
fore, we consider that the main advantage of the
technique is an ability to employ it in difficult cases,
even in less experienced hands.

CONCLUSIONS

Extracorporeal ureter handling may be employed
during laparoscopic reconstructive pyeloplasty at the
stage of mastering the technique. Apart from of-
fering additional precision and ease of anastomosis
creation, the extracorporeal approach allows for
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