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SUMMARY: This work aims to investigate the anatomical basis and clinical application value of renal pedicle locating in
retroperitoneoscopic nephrectomy. To summarize the anatomical basis of renal pedicle locating through retrospective 2r@lysis of
cases of retroperitoneoscopic nephrectomy from July 2007 to September 2009, during which renal pedicle was located atrabout 2-4
below the medial arcuate ligament of the diaphragm in the space between the psoas major muscle and inferior vena cava (abdomina
aorta) in the anatomical level of space before psoas. The operation of 278 patients was all successfully completed, pddicterenal
was quickly found. It took 345L.3 min to locate the renal pedicle, and 22%8 min to operate. In retroperitoneoscopic nephrectomy,
it is most preferable to locate renal pedicle in the space before psoas. The renal pedicle is located exactly at ab@lo®-them b
medial arcuate ligament of the diaphragm in the space between the psoas major muscle and inferior vena cava (abdofitieal aorta).
time for locating the renal pedicle can be shortened if the surgeon is familiar with the anatomic features of renal pedicle in
retroperitoneoscopy, thereby saving the operation time.
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INTRODUCTION

In recent twenty years, the application ofof the literatures report the method of accurately locating
retroperitoneoscopy in urinary surgery has been increasinghé renal pedicles and its anatomical basis.
more mature, and more and more surgeons in this field treat
kidney diseases such as nonfunctioning kidney and kidney  Through the 278 cases of retroperitoneoscopic
neoplasms etc. using simple retroperitoneoscopiephrectomy, we have summarized the anatomical features

nephrectomy and radical nephrectomy (Ketnal, 2009;  of renal pedicle locating, thereby providing anatomical basis
Taueet al, 2009; Chuetet al, 2011; Chungt al, 2011). for fast finding renal pedicles.

Regardless of simple nephrectomy, radical nephrectomy,

single incision laparoscopy or standard laparoscopy, the most

critical step in the operation is how to fast and accuratetUBJECT AND METHOD

find and correctly treat the renal pedicle vessels. Otherwise,

it will be bound to extend the operation process, and increase

the probability of renal vascular injury and conversion t€linical data. This group comprises 278 patients, including
open surgery (Pareek al, 2006; Liapiset al, 2008; Yeet 148 male patients and 130 female patients with the average
al., 2010; Sauttegt al, 2011). Most of the current literature age of 54.%16.5 years old; 132 patients with renal carcino-
mainly report the advantages and oncologic effect @fa on the left side, and 146 patients on the right side; 117
retroperitoneoscopic surgery and prevention of thgatients with TINOMO renal carcinoma, 59 patients with
complications (Heet al, 2011; Pearce & Subramaniam,T2NOMO renal carcinoma, 36 patients with upper urothelial
2011; Okegawat al, 2012; Tepelegt al, 2012), but seldom cancer, and 66 patients with non-function in kidney. They
report how to locate renal pedicles in retroperitoneoscopil underwent preoperative B-type ultrasonic examination,
operation (Sung & Gill, 2002; Gaet al, 2008), and none CT, electrocardiogram, chest radiograph, and routine
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laboratory examination, and selectively underwent IVU anaind then, cut open the perirenal fascia in the middle of the
MR examination etc. This study was conducted ikidney at about 2~4 cm below the medial arcuate ligament
accordance with the declaration of Helsinki. This study waxf the diaphragm in the space between psoas major muscle
conducted with approval from the Ethics Committeand inferior vena cava (abdominal aorta). Then, the pulsing,
of People’s Hospital of Zhengzhou. Written informedising and thick cord-like renal pedicles wrapped in fibrous
consent was obtained from all participants. tissue (vagina vasorum) can be seen. After cutting open the
fibrous tissue using ultrasonic scalpels, we can see white
Operation process Anesthesia through endotracheatenal artery, under the front of which is the vein. By combined
intubation. Before the operation, ureter and stomach tubse of ultrasonic scalpels, suction apparatus and right-angle
were indwelled, and the waist bridge of the patients wédarceps, we first dissociated the renal artery by 2~3 cm along
heightened in lateral position of healthy sideits extending direction, blocked it using three Hem-o-lok,
Retroperitoneal space was set up and cannula was plaeith two at proximal end and one at distal end, and cut the
according to the method given in the literatures @iéll, artery. Here, profile of the renal vein was clearly seen. Ob-
2000; Zhanget al, 2005). CQ pressure in the serve whether the renal veins were collapsed and became
retroperitoneum was 12~15 mmHg (1 mmHg=0.133 kPagtrophied. If they were still full, the possibility of several
For patients with renal malignant tumors, first waenal arteries and accessory renal arteries was considered in
dissociated the back side of their kidney in the space befdine light of the preoperative iconographical examination, and
psoas, and located and treated the renal pedicle vesstbls.renal veins were treated on completion of the treatment
Secondly, we dissociated the lower pole of their kidney af renal artery branches. We cut open the sheath of renal
the renal pyramid tip and treated the ureter and goneelins, dissociated about 2~3 cm length along its extending
vessels. Thirdly, we dissociated the upper pole of the kidndiection, and treated the renal veins in the same way as
in the space between the diaphragm fascia and perirereal artery.
fascia. Finally, we dissociated the ventral side of the kidney
in the space between perirenal fascia and fusion fascia. Birservation indexes The observation indexes include the
simple nephrectomy, we first located and treated their régme for locating renal pedicles, operation duration, estimated
nal pedicle in the space before psoas, and then successieehount of bleeding in operation process, postoperative
dissociated the ventral side, lower pole and upper pole dfsage of acesodyne, time for postoperative recovery of diet,
their kidney in the space without vessels between perirer@hbulation time, postoperative drainage, time for removing
fascia and perirenal fat. We treated the ureter and gorth@ postoperative drainage tube, number of days of
vessels when dissociating the lower pole, and treatpdstoperative hospitalization, and probability of occurrence
adrenal gland vessels on the same side when dissociatifigomplications during and after operation etc. The time
the upper pole, with the adrenal gland completely retaingdr locating renal pedicles is defined as the time from cutting
Drainage tube was regularly indwelled, and the sample waysen the lateral conical fascia to seeing renal pedicle vessels,
put in a bag. Incision of linea axillaris anterior below cosand the operation duration is defined as the time from cutting
tal margin was extended longitudinally, the muscle layepen the skin to closing the incision.
was separated to take out the kidney. For the operation of
the patients with upper urothelial carcinoma, the kidney
was not immediately taken out, an oblique incision waRESULTS
made on the lower abdomen at the same side of the patient
in horizontal position to exsect the ureter in full length,
exsect the bladder in the form of a sleeve, remove the co®eneral data The operation of all 278 patients was
plete kidney and ureter, and respectively place a drainagigecessfully completed without conversion to open operation
tube around the nephridial pit and bladder. and blood transfusion. 5 patients suffered from peritoneal
rupture, which was occluded using Hem-o-lok when it was
Locating and treatment of renal pedicles: first, wemall, and sutured when it was large, but it did not affect the
located the psoas major muscle and extraperitoneal fatdperation progress. The average time for locating renal
the retroperitoneum, cut open the lateral conical fascia pedicles was 3£L.3 min, the operation duration was
the surface of musculus quadratus lumborum using ultrasofis.6:23.8 min, the amount of bleeding in operation process
scalpels to enter the space before psoas. Then we dissociatas 72.427.5 ml, the postoperative dosage of pethidine was
external side and back side of the kidney, extending up $6+27 mg, median value of postoperative drainage was 110
crura of external diaphragm and down to conical tip in th@0~300) ml, time for removing the drainage tube was
posterior layer of Gerota fascia. We dissociated along tBer+1.2 d, the time for recovery of diet was£017 d, the
surface of psoas major muscle deeply to its medial bordambulation time was 1#8.9 d, and the postoperative
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Fig. 1. Anatomic features of renal pedicle in retroperitoneoscopic nephrectomy. A. Space before psoas; B. Position rb&tticeship
the right renal pedicle and medial arcuate ligament of right diaphragm; C. Visual features of renal pedicles; D. Positishipelat
between right renal artery (three) and vein. 1. Medial arcuate ligament; 2. Diaphragm; 3. Psoas major muscle and igdsteciar 4.
lobe of perirenal fascia; 5. Shallow ridge; 6. Thin fat; 7. Renal pedicle; 8. Renal artery; 9. Renal vein.

hospitalization last for 8#2.7 d. 12 patients had slightapplied. At present, it has become the main choice for
postoperative shoulder pain, which disappearetieatment of kidney diseases such as nonfunctioning kidney
automatically after 1~2 d. and kidney neoplasms etc. The treatment of renal pedicle

vessel is a key step in the whole retroperitoneoscopic
Postoperative follow-up.One hundred eighty three patientsnephrectomy (Al-Qudaét al, 2007; Hsiao & Pattaras, 2008;
were followed up, and the median follow-up time was 1Biapiset al), and the treatment speed of renal pedicle vessel
(6~38) months. None of them had tumor recurrencéijrectly affects the operation process. Improper treatment,
incisional implantation, incisional hernia or other long-ternit any, will cause uncontrolled bleeding, and can only be
complications. converted to open surgery (Saudeal; Pareelet al; Liapis

et al; Takaakiet al, 2010; Yeet al).

DISCUSSION Through clinical practice of 278 cases of
retroperitoneoscopic nephrectomy, we summarized the
anatomic features of renal pedicles: 1) It is most preferably

Since Gauret al. (1993) completed the first to locate renal pedicles in the space before psoas (Fig. 1A):
retroperitoneoscopic  nephrectomy in  1993No matter for radical nephrectomy or simple nephrectomy,
retroperitoneoscopic nephrectomy is increasingly widelyis necessary to locate renal pedicles in the anatomic level
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of the space before psoas (between posterior lobes of psasisle the thin fat on its surface, profile of the transversely
fascia and perirenal fascia). The video data of operation eXtending renal artery wrapped in fibrous tissue can be
278 patients showed that there is neither vessel, nor adipokEarly seen. After cutting open the fibrous tissue (vagina
tissue etc. at this level, and there is only a little white loos&sorum), the renal artery is fully exposed, and the vein is
fibrous tissue. Literatures (Hsiao & Pattaras; Gugital, under the front of the artery (Fig. 1D). The surgeons usually
2008) also stressed that in retroperitoneoscopic nephrectogy greatest attention to the arteriorenal pulse, and often
it is necessary to treat renal pedicle vessels outside tleate the renal artery by this feature. But our observations
perirenal fascia in the space before psoas. 2) The renal pedatiewed that before cutting open the renal artery sheath, its
is exactly located at about 2-4cm below the medial arcugtalse range is relatively large, especially on the left side, it
ligament of the diaphragm in the space between the psamsometimes very difficult to accurately judge the position
major muscle and inferior vena cava (abdominal aorta) of renal artery by pulse due to the interference of the abdo-
the center of the kidney (Fig. 1B). After dissociating theninal aorta. In addition, the arteries of non-functioning
space before psoas, a longitudinal “shallow ridge (the spaddney are often atrophied and thinned, or even occluded, to
between the psoas major muscle and inferior vena cavadifferent extents, and have weak pulse or even no pulse. In
abdominal aorta)” is clearly seen in the medial border of tl& patients with non-functioning kidney in this group, there
psoas major muscle. In the upper part of the psoas magwe 27 patients with weak arteriorenal pulse (40.9%), and
muscle, there is a silver white arcuate fibrous tissue, namél$ patients without significant pulse (19.7%).

the medial arcuate ligament of the diaphragm. Below the

medial arcuate ligament in the “shallow ridge”, the rendh conclusion, in retroperitoneoscopic nephrectomy, it is
pedicle is located on an obviously rising site covered wittmost preferably to locate renal pedicle in the space before
thin fat, which is equivalent to the middle of the kidney. 3psoas. The renal pedicle is exactly located at about 2-4cm
The visual features of renal pedicles in retroperitoneoscoielow the medial arcuate ligament of the diaphragm in the
nephrectomy are rising, pulsing, thick cord-like, transversspace between the psoas major muscle and inferior vena cava
wrapped in fibrous tissue and covered with thin adipogabdominal aorta). The time for locating the renal pedicle
tissue (Fig. 1C). What is first seen is the apparently risir@an be shortened if the surgeon is familiar with the anatomic
tissue structure covered with thin fat in the shallow ridgdeatures of renal pedicle in retroperitoneoscopy, thereby sa-
and there is visible pulse in its medial side. After pushingng the operation time and reducing injury to the patients.
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RESUMEN: El objetivo del estudio fue investigar las bases anatémicas y el valor de la aplicacién clinica de la localizacién del
pediculo renal en la nefrectomia retroperitoneoscépica. Para resumir las bases anatomicas de la localizacion del peeicefdizérell
analisis retrospectivo de 278 casos de nefrectomia retroperitoneoscopica desde Julio del 2007 a Septiembre del 20@0refigbadicul
encontrd a unos 2-4 cm por debajo del ligamento arqueado medial del diafragma en el espacio entre el misculo psoas mayar y vena
inferior (o parte abdominal de la aorta) en el nivel anatémico del espacio anterior al misculo psoas mayor. La cirugapdeimstas fue
completada exitosamente, encontrandose rapidamente el pediculo renal. El procedimiento para localizar el pediculo rénal3omé 3,
minutos y la cirugia completa 9%23.8 minutos. En la nefrectomia retroperitoneoscépica, es preferible localizar el pediculo renal en el
espacio anterior al misculo psoas mayor. El pediculo renal se encuentra alrededor de 2-4 cm por debajo del ligamentediadaeddo m
membrana en el espacio entre el misculo psoas mayor y vena cava inferior (parte abdominal de la aorta). El tiempo palrpédéelia
renal se puede disminuir si el cirujano esta familiarizado con las caracteristicas anatémicas del pediculo renal eitdacescysEr,
ahorrando asi el tiempo total de la cirugia.

PALABRAS CLAVE : Laparoscopia; Nefrectomia; Anatomia; Retroperitoneoscopia.
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