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ABSTRACT
Purpose: To create a model for laparoscopic pyeloplasty training using the crop and esophagus of a chicken.
The model can be used to simulate the steps taken during laparoscopic pyeloplasty and to help trainees practice laparoscopic suturing skills.
Materials and Methods: The chicken crop and esophagus were used to simulate the renal pelvis and ureter,
respectively. These were exposed by reflecting the skin overlying the neck and thorax. The crop was thoroughly cleaned and filled with water via the esophageal end to simulate the dilated renal pelvis. The chicken
was positioned within an indigenously made laparoscopic training box. Laparoscopic pyeloplasty was performed using the dismembered Anderson Hynes technique. The model was used over a period of 1 month by
three urology trainees in their final year of training. They were assessed with respect to time needed to complete anastomosis and quality of anastomosis.
Results: The mean operative time showed a marked reduction from the second to the fourth attempt. There
was also a significant improvement in the quality of anastomosis from the first to the fourth attempt. At the
end of four attempts, all trainees were able to satisfactorily complete a good quality ureteropelvic anastomosis in a mean time of 67.7 minutes (range 62–76 min).
Conclusion: Laparoscopic suturing skills require effective training and constant practice to perfect the technique. Adequate practice on this chicken model shortens the learning curve, makes the trainee more confident of his or her skills, and improves his operative performance.

INTRODUCTION

L

APAROSCOPY HAS REVOLUTIONIZED current urologic practice. The extension of laparoscopy into newer domains of urology has inevitably brought about a need for a
change in training methodology. While early practitioners of
the technique could afford to “learn on the job,” urology trainees
today have to ensure that they are sufficiently proficient in laparoscopic skills before they start practice. This translates into
fewer complications and better technique.1,2
This scenario has brought about the need for simple yet realistic animal models to duplicate laparoscopic techniques in
the training laboratory. Specialized training programs enable
trainees not experienced in laparoscopy to increase reproducible
performance in reconstructive laparoscopy.3

The training process should be systematic, progressing
from dry to wet laboratories. Initial practice on inanimate
models perfects hand-eye coordination. This is followed by
practice on animal models in the wet laboratory, initially with
simple ablative procedures such as nephrectomy and progressing to advanced techniques that involve intracorporeal
suturing.
Although ablative procedures are generally practiced using
the porcine model, there is a lack of effective animal models
for reconstructive skill training, especially for laparoscopic
pyeloplasty. We present a model for laparoscopic pyeloplasty
training using the crop and esophagus of a chicken. The model
was developed to simulate the steps taken during laparoscopic
pyeloplasty and to help trainees to practice laparoscopic suturing skills.
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FIG. 1. Prepared chicken model simulating Ureteropelvic
junction obstruction.

MATERIALS AND METHODS
The chicken crop (ingluvies) is an enlargement or outpouching of the esophagus proximal to the proventriculus (the
glandular stomach) and functions primarily in a food storage

role for avian species.4 In this model, we used the chicken crop
and esophagus to simulate the renal pelvis and ureter.
A whole, dead, plucked chicken was procured from a local
poultry farm. The chicken esophagus and crop were exposed
by reflecting the skin overlying the neck and thorax. The crop
was thoroughly cleaned and filled with water via the esophageal
end to simulate the dilated renal pelvis (Fig 1). An 8F infant
feeding tube was inserted through the esophagus down to the
crop and fixed in situ by ligating the esophagus with 2.0 silk.
The whole chicken was then mounted on a thermocol base onto
which the neck was fixed.
An indigenously manufactured laparoscopic training box
was used. The chicken was positioned within the box to simulate a right-sided ureteropelvic junction (UPJ) with the proximal ureter and dilated pelvis.
A 30-degree laparoscope with camera (Richard Wolf Surgical instruments, Germany), two needle drivers, a forceps, and
endoscissors (R.K. Medical Devices, Mumbai) were used for
the simulation. The technique of laparoscopic pyeloplasty used
was a dismembered Anderson Hynes pyeloplasty as is routinely
performed in our institute (Figs. 2 A-C). Two 10-cm 4.0
polyglactin sutures were used for the procedure.
At the end of the procedure, the anastomosis was tested
for water tightness by distending the crop with water via the
infant feeding tube. The crop was then cut and taken out, and

A

B

C

FIG. 2. (A)“Pyelotomy” in progress. (B) Simulated ureteropelvic anastomosis. (C) Completed anastomosis.
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FIG. 3.

Anastomosis cut and removed from model (a); anastomosis opened for assessment of suturing (b).

the anastomotic area opened to assess the quality of suturing
(Fig. 3).
To evaluate the effectiveness of this model for training in
laparoscopic suturing, the model was used over a period of 1
month by three urology trainees in their final year of training
in our institute. The trainees were assessed with respect to time
required to complete anastomosis and quality of anastomosis
using a scoring sheet previously described for vesicourethral
anastomosis in a chicken model.5

adeptness in needle positioning on the driver, preplanning and
changing needle position to adapt to the direction in which each
suture was to be taken, rotational movement of the driver while
taking the suture, and proper technique of intracorporeal knotting.
At the end of four attempts, all trainees were able to satisfactorily complete a good quality ureteropelvic anastomosis in
a mean time of 67.7 minutes (range 62–76 min).

DISCUSSION
RESULTS
Each trainee made four attempts to complete the laparoscopic
pyeloplasty over a 1-month period. The first attempt was completed by only one trainee; the other two trainees failed because
of technical difficulties with laparoscopic suturing. The mean operative time showed a marked reduction from attempt two (130
min) to attempt three (93.3 min) and attempt four (67.7 min)
(Table 1). The mean reductions in operative times were 36.7 min
from attempt two to three, and 25.6 min from attempt three to
four. There was also a significant improvement in quality of the
anastomosis from the first to the fourth attempt (Table 2).
Factors that were seen to improve these parameters were

TABLE 1. TIME TAKEN

Trainee 1
Trainee 2
Trainee 3

TO

TABLE 2. QUALITY SCORE AS PER SCORING
SYSTEM BY LAGUNA ET AL5

COMPLETE TASK

Attempt 1

Attempt 2

Attempt 3

Attempt 4

142
*
*

140
135
115

86
100
94

62
65
76

(*—not completed)

Laparoscopic pyeloplasty has rapidly advanced since its first
description by Schuessler and associates in 1993.6 It may soon
become the standard operation for UPJ obstruction, replacing
open pyeloplasty.7,8 Of the laparoscopic procedures currently
being performed, however, reconstructive procedures such as
pyeloplasty are technically more challenging,9 mainly because
of the need for intracorporeal suturing and hence concern regarding increased risk of complications during the learning
curve.10
The importance of sufficient skills training on various models before operating on patients cannot be over emphasized.
Previous training using video trainers improves video-eye-hand

Trainee 1
Trainee 2
Trainee 3

Attempt 1

Attempt 2

Attempt 3

Attempt 4

5
*
*

5
6
6

3
5
4

1
2
2

(* not completed)
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skills and translates into improved operative performance.1
Regular training in a standardized suturing technique can reduce surgery time by 50% and knot-tying time by as much as
75%, improving the efficiency and safety of reconstructive surgery.11
Training models can range from live animals to simulators
and models created from synthetic material or animal tissue.
The main limiting factor for the use of live animals would be
ethical considerations as well as cost,12 restricting use to a few
well-equipped institutes. Similarly, use of expensive simulators
and synthetic models is also not practical for all trainees. Hence,
there is a need for low cost, easily available options for training models. The use of various body parts of dead animals for
different procedures has been described.12,13
Although a number of models and studies have been reported
for training in laparoscopic urethrovesical suturing using chickens,5,14,15 there is a paucity of models for laparoscopic pyeloplasty. A low-cost model has earlier been described using reconfigured chicken skin for open and laparoscopic pyeloplasty
training.16
During residents’ laparoscopic training, the initial practice
of suturing can be done on inanimate models or simple tissue
models. This sequence tends to get repetitive, however, and
there may be less compliance on the part of the trainee because
there is no practically relevant objective to achieve. Having a
definite end point that is clinically relevant (in this case, to complete a ureteropelvic anastomosis) keeps the trainee focused and
increases his or her compliance. Because our model uses an
anatomically similar structure to simulate the UPJ, it gives a
more realistic feel to the tissue and anatomy.
Although we have attempted to reproduce the technique of
pyeloplasty as is followed in our institute, the focus initially is
not on the actual technique of the procedure but on learning laparoscopic suturing skills such as needle handling, positioning,
needle transferring between drivers, and intracorporeal knotting.
There was a definite improvement in the speed and ease of
technique seen with repeated use of the model. With each consecutive attempt, the reduction in operative time showed a decreasing trend, suggesting progress toward a plateau phase of
the learning curve. Nadu and colleagues,14 in a study using a
chicken skin model for vesicourethral anastomosis, concluded
that while the quality of the suturing improved after five exercises, a decrease in operative time was more gradual, requiring
over 15 exercises. In our model, the number of attempts needed
to achieve a satisfactory anastomosis in the minimum time will
need to be quantified in future studies, so that the training schedule can be tailored accordingly.
The model also provides sufficient surrounding tissue for
preliminary dissection and mobilization, adding to the realistic
nature of the simulation. Postprocedure, having an immediate
assessment of the anastomotic quality helps to instruct the
trainee regarding areas that need improvement, thus helping the
training process.

makes the trainee more confident of his skills, and improves
his operative performance.
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CONCLUSION
Laparoscopic suturing skills require effective training and
constant practice to perfect the technique. We feel that adequate
practice on this chicken model shortens the learning curve,

ABBREVIATIONS USED
UPJ  ureteropelvic junction.

