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Conventional Laparoscopic Partial Nephrectomy
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The authors report the first case series of conventional laparoscopic partial nephrectomy in Thailand.
Laparoscopic partial nephrectomy was successfully performed in two patients with small renal tumors. The
first patient underwent transperitoneal laparoscopic partial nephrectomy for a 3.8 x 3.3 cm renal mass.
Intraoperative blood loss was 100 ml with warm ischemic time of 38 minutes. Pathological report showed
renal cell carcinoma. The patient proceeded with laparoscopic radical nephrectomy, as surgical margin was
not free. The second patient underwent retroperitoneal laparoscopic partial nephrectomy for a 1.8 x 2.4 cm
renal mass. Intra-operative blood loss was 200 ml with clamping time of 45 minutes. Pathological report
showed angiomylipoma. Using two different approaches of laparoscopy, namely, transperitoneal and retro-

peritoneal approaches, patients gained benefit from small incision and fast recovery.
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Partial nephrectomy has been accepted as an
option in treating a patient with a small renal mass®.
The optimal indications for partial nephrectomy are in
patients with a relatively small and peripheral renal
tumor. However, in the last decade, laparoscopic
approaches for renal surgery have replaced many open
urological procedures. Laparoscopic partial nephrec-
tomy is proving to be an effective, minimally invasive
therapeutic approach with respect to renal functional
outcome, with additional advantages of reduced post-
operative narcotic use, earlier hospital discharge, and
a faster convalescence. Kijvikai et al reported the first
case of laparoscopic partial nephrectomy in Thailand
using hand-assisted technique®. With hand-assisted
technique, a patient requires a longer incision (7 cm)
and an expensive hand port device as opposed to
those patients who had undergone the operation by
standard laparoscopy. In the present report, two cases
of standard laparoscopic partial nephrectomy are
reviewed.

Correspondence to : Srinualnad S, Division of Urology, Depart-
ment of Surgery, Faculty of Medicine, Siriraj Hospital, Thailand.
Phone: 0-2419-8010, Fax: 0-2411-2011, E-mail: sisri@
mahidol.ac.th

J Med Assoc Thai Vol. 90 No. 6 2007

Case Report
Case 1

A 47-year old lady presented with a renal mass
found on ultrasonography during her annual physical
check up. Subsequent CT scan showed enhancing
solid mass size 3.8 x 3.3 cm in size on the upper pole of
her right kidney (Fig. 1). She was otherwise fit and
well. She underwent laparoscopic partial nephrectomy
using the transperitoneal approach. The patient was
placed in 45 degrees with the right side up and flexion
position. The peritoneal cavity was insufflated via an
optical port at umbilicus. Additional ports include two
5 mm port at half way between umbilicus and xiphoid,
and at 5 cm from umbilicus on anterior axillary line.
Finally, the last 15 mm port was placed at suprapubic
area (Fig. 2). Having mobilized the right kidney, a sur-
geon applied a vascular clamp to control bleeding via
the suprapubic 15 mm port. The tumor was excised
using laparoscopic scissors and sent for frozen section.
Renal parenchyma was closed with vicryl 2-0 inter-
rupted stitches with a Surgicel bolster in between the
renal parenchyma. Clamping time was 38 minutes. There
was blood loss of 100 ml. Unfortunately, the patho-
logical report for frozen section revealed renal cell
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Fig. 1 CT scan shows an upper pole mass on right kidney

Fig. 3 CT scan shows a renal mass on the postero-lateral
area of middle pole of left kidney

carcinoma with positive surgical margin. Laparoscopic
radical nephrectomy was therefore performed. Final
pathological reported no malignancy found on the
remnant kidney. The patient was uneventful during
the post-operative period. She was discharged home
on post-operative day 7™

Case 2

A 64 year old lady presented with a renal mass
found on ultrasonography during her investigation for
abdominal pain. CT scan showed a 1.8 x 2.4 cm enhanc-
ing renal lesion arising from lateral cortex of middle
pole of left kidney (Fig. 3). She had no other medical
condition. She underwent laparoscopic partial nephrec-
tomy using retro-peritonal approach. The patient was
placed in kidney position with the left side up. Retro-
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Fig. 2 A picture shows trocar ports for transpertoneal
laparoscopic partial nephrectomy
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Fig. 4 A picture shows trocar ports for extrapertoneal
laparoscopic partial nephrectomy

peritoneal space was created using a finger balloon
catheter via an optical port at 2 cm below the tip of
12 rib. Two additional 5 mm ports were placed at
the anterior axillary line just below costal margin and
para-spinal line just below the 12" rib. The last 15 mm
port was placed at anterior axillary line 2 cm above the
iliac crest (Fig. 4). Having mobilized the left kidney,
the surgeon applied a bulldog clamp on the renal
artery. The tumor was excised using laparoscopic scis-
sors and sent for frozen section. Renal parenchyma
was closed with vicryl 2-0 interrupted stitches with a
Surgicel bolster in between the renal parenchyma.
Clamping time was 45 minutes. There was blood loss of
200 ml. Histological section showed angiomyolipoma.
The patient was discharged home on post-operative
day 8.
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Both patients had good renal function after
the operation and there was no complication within
three months after the operations.

Discussion

Laparoscopic partial nephrectomy was
firstly reported in 1993 for benign disease®. In 1998,
McDougall et al reported the first series of laparoscopic
partial nephrectomy in a patient with renal cell carci-
noma®. Others also reported that laparoscopic partial
nephrectomy was associated with longer warm renal
ischemia time, more major intra-operative complications,
including significant blood loss®®. With development
of laparoscopic intra-renal suturing while clamping
renal hilum blood loss has become less significant®.
The first cohort study comparing laparoscopic partial
nephrectomy to open partial nephrectomy in patients
with pathological stage T1 renal cell carcinoma sug-
gests that laparoscopic partial nephrectomy emerges
as an effective, minimally invasive therapeutic approach
with respect to renal functional outcome with the addi-
tional advantages of decreased postoperative narcotic
use, earlier hospital discharge and a more rapid conva-
lescence. Continued efforts are required to develop
laparoscopic renal hypothermia techniques and facili-
tate intrarenal suturing, while minimizing warm ischemia
time®. Seifman et al had reported that laparoscopic
partial nephrectomy could be performed with accept-
able complication rates, which would continue to de-
crease as newer methods of controlling hemostasis
were developed. After one-year follow-up, no renal-
cell carcinoma recurrences had appeared. The authors
suggest that oncological efficacy of a laparoscopic
approach appears to mirror that of the open surgical
technique®. Permpongkosol et al retrospectively
compared the oncological adequacy of laparoscopic
partial nephrectomy to that of open partial nephrec-
tomy in the treatment of patients with pathological
stage TINOMO renal cell carcinoma. Laparoscopic
partial nephrectomy was an alternative technique with
mid-range oncological results comparable to open
partial nephrectomy in patients with localized patho-
logical stage TLNOMO renal cell carcinoma. Kaplan-
Meier disease-free survival and patient survival analy-
sis revealed no significant differences between the
laparoscopic and open partial nephrectomy groups®?.

Approach to surgery has been an issue of
discussion. The present study reports two different
approaches including transperitoneal and retroperito-
neal approaches. The limited retroperitoneal space
makes retroperitoneal laparoscopic partial nephrectomy
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technically more challenging but provides superior
access to posterior and particularly posteromedial le-
sions. When feasible, laparoscopic partial nephrectomy
by the transperitoneal approach should be performed
because of its larger working area and superior instru-
ment angles for intracorporeal renal reconstruction®,
A retrospective review of 51 laparoscopic partial ne-
phrectomies was performed. Patients were analyzed
based on the surgical approach, operative parameters,
and postoperative recovery. Based on tumor location
as the selection criteria the retroperitoneal approach
was associated with shorter operative time, less blood
loss, more rapid return of bowel function, and shorter
hospitalization compared with those in patients selected
for the transperitoneal technique. The authors sug-
gest that the decision on the approach should be based
on the tumor location on the kidney surface. For polar
or posterolateral masses the retroperitoneal approach
is preferred. The transperitoneal approach is best suited
to anterior and medial lesions®?. Robotic-assisted
partial nephrectomy has been reported. Robotic partial
nephrectomy can be safely performed using transperi-
toneal or retroperitoneal approach. However, the robo-
tic approach to laparoscopic partial nephrectomy does
not offer any clinical advantage over conventional
laparoscopic nephrectomy®314,

With experience, laparoscopic partial nephrec-
tomy is a viable alternative to open partial nephrec-
tomy for small renal masses. The overall complication
rate was 30.0%, with 13.3% of urologic - related and
16.7% of non-urologic - related complications®®. At
present, energy technologies and surgical pharma-
ceuticals are helpful adjuncts®®-?2, but are not reliable
for primary hemostasis and collecting system closure.
Adaptation of traditional open techniques, including
vascular control, excision of the tumor with cold
scissors, and suture reconstruction of the collecting
system and parenchyma, remain necessary to consis-
tently perform laparoscopic partial nephrectomy suc-
cessfully.

Link et al reported low perioperative morbidity
in 223 cases of laparoscopic partial nephrectomy. The
final pathological evaluation revealed renal cell carci-
noma in 66.4% and the overall positive margin rate was
3.5%. Only 1.4% of patients had renal cell carcinoma
recurrences in the operated kidney®@. In the present
report, frozen section, in case number 1, reported that
the surgical margin was not free of tumors. The sur-
geon, therefore, proceeded with laparoscopic radical
nephrectomy to make the patient free of tumor. A retro-
spective study of 511 cases of renal cell carcinoma,
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treated by laparoscopic partial nephrectomy with a
median follow-up of 32 months, showed that a positive
margin, following laparoscopic partial nephrectomy,
does not necessarily indicate residual disease. How-
ever, vigilant monitoring is mandatory. While mid-term
outcomes parallel those of patients with a negative
margin, longer follow-up is necessary to determine the
ultimate oncological outcomes in this subgroup of
patients®@®.

Blood loss and renal injuries are significant
in partial nephrectomy. To reduce blood loss renal
clamping is required. Guillonneau et al performed a non-
randomized retrospective comparison of two techniques
for laparoscopic partial nephrectomy that is without
and with clamping the renal vessels in 28 patients. The
authors conclude that laparoscopic partial nephrec-
tomy represents a feasible option for patients with small
renal masses. Clamping the renal vessels during tumor
resection and suturing the kidney mimics the open tech-
nique and seems to be associated with less blood loss
and shorter laparoscopic operative time®. Clamping
renal artery for a long time can put the patient at risk
of having more renal damage. Risk factors for renal
dysfunction in the affected kidney after laparoscopic
partial nephrectomy include those over 70 year of age
with more than 30 mins warm ischemic time, re-clamping
of the renal artery procedure, and a warm ischemic time
greater than 60 mins®®, In the present report, arterial
clamping time was 38 and 45 minutes, which was in the
safety range. To achieve a longer time of renal artery
clamping a technique of laparoscopic renal hypother-
mia with intracorporeal ice slush during partial nephrec-
tomy in 12 patients has been described. Post-opera-
tively renal scan confirmed a functioning ipsilateral
kidney in all cases. This technique has the potential to
extend the scope of laparoscopic partial nephrectomy
to more complicated renal tumors®. Another technique
of cold ischemia was introduced by continuous per-
fusion of Ringers lactateat4 C through the renal artery.
Renal reconstruction was performed by suturing over
hemostatic bolsters®®. These approaches have the
potential to make laparoscopic partial nephrectomy for
renal cell carcinoma safe and reliable.

Usage of gelatin matrix thrombin sealant has
been shown to enhance parenchymal hemostasis and
to decrease hemorrhagic complications to levels com-
parable with contemporary open partial nephrectomy
series. This gelatin matrix-thrombin tissue sealant has
been proposed to be used as routine part of laparo-
scopic partial nephrectomy®®. Unfortunately, this
substance is not yet been available in Thailand.
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Urinary leakage is one of the problems after
partial nephrectomy. In the present study, a ureteric
catheter was placed in each patient prior to laparoscopic
partial nephrectomy. During laparoscopic partial
nephrectomy, diluted methylene-blue can be injected
via the catheter to identify if collecting system has
been opened. Intentional caliceal entry in such cases
can be effectively repaired in a watertight manner by
laparoscopic freehand suturing®®. The ureteric catheter
can be left during the post-operative period to alleviate
urinary leakage.

Minimally invasive approaches have become
the standard treatment in the operative management
of renal tumors®?. Nowadays, laparoscopic partial
nephrectomy has been accepted as an alternative of
care in pathological T1 Renal Cell Carcinoma (tumor
size less than 7 cms within the renal capsule). With
increasing expertise, a larger tumor can be done. The
recent report has demonstrated that adherence to sur-
gical principles allows laparoscopic partial nephrec-
tomy to be performed for occult stage pT2 and pT3
tumors with negative surgical margins and good onco-
logic outcomes®.

Cryoablation has also made an impact as a
treatment method for small tumors. The prospective
study comparing perioperative and short-term out-
comes of laparoscopic partial nephrectomy versus
laparoscopic cryoablation in patients with peripheral
small renal tumors was carried out. Laparoscopic par-
tial nephrectomy was associated with greater blood
loss and a higher incidence of delayed complications
after hospital discharge compared with cryoablation®®.
Hruby et al compared laparoscopic partial nephrectomy
and laparoscopic cryoablation for the management of
small renal tumors located near the renal hilum. The
authors suggest that laparoscopic cryoablation for
hilar tumors has a shorter operative time and results
in significantly fewer postoperative complications.
However, long-term follow-up data for both techniques
remain unavailable®. With experienced surgeon, lapa-
roscopic partial nephrectomy for hilar tumor can be
performed. Gill et al reported 25 cases of laparoscopic
partial nephrectomy for hilar lesion with good out-
comes 6>

Conclusion

In the present case series, laparoscopic par-
tial nephrectomy is feasible. Patients may gain benefit
from minimally invasive surgery. Despite more frequent
application of laparoscopy in urology during the last
decade, nationwide use of laparoscopic partial nephrec-
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tomy remains relatively uncommon, even for the
smallest renal masses. Recognizing the favorable out-
comes associated with preservation of renal paren-
chyma, the present findings identify a possible quality
of care concern that should be addressed by the uro-
logical community.

References

1

2

10.

11.

Novick AC. Laparoscopic and partial nephrectomy.
Clin Cancer Res 2004; 10(18 Pt 2): 6322S-7S.
Kijvikai K, Tongdornbom A, Kochakarn W.
Hand-assisted laparoscopic partial nephrectomy
for renal cell carcinoma: the first case report in
Thailand: case report. J Med Assoc Thai 2006; 89:
1749-52.

Winfield HN, Donovan JF, Godet AS, Clayman RV.
Laparoscopic partial nephrectomy: initial case re-
port for benign disease. J Endourol 1993; 7: 521-6.
McDougall EM, Elbahnasy AM, Clayman RV.
Laparoscopic wedge resection and partial nephrec-
tomy - the Washington University experience and
review of the literature. JSLS 1998; 2: 15-23.
Harmon WJ, Kavoussi LR, Bishoff JT. Laparo-
scopic nephron-sparing surgery for solid renal
masses using the ultrasonic shears. Urology 2000;
56: 754-9.

Rassweiler JJ, Abbou C, Janetschek G, Jeschke K.
Laparoscopic partial nephrectomy. The European
experience. Urol Clin North Am 2000; 27: 721-36.
Gill IS, Desai MM, Kaouk JH, Meraney AM,
Murphy DP, Sung GT, et al. Laparoscopic partial
nephrectomy for renal tumor: duplicating open
surgical techniques. J Urol 2002; 167: 469-7.

Gill IS, Matin SF, Desai MM, Kaouk JH, Steinberg
A, MaschaE, et al. Comparative analysis of laparo-
scopic versus open partial nephrectomy for renal
tumors in 200 patients. J Urol 2003; 170: 64-8.
Seifman BD, Hollenbeck BK, Wolf JS Jr. Laparo-
scopic nephron-sparing surgery for a renal mass:
1-year minimum follow-up. J Endourol 2004; 18:
783-6.

Permpongkosol S, Bagga HS, Romero FR, Sroka
M, Jarrett TW, Kavoussi LR. Laparoscopic versus
open partial nephrectomy for the treatment of
pathological TAINOMO renal cell carcinoma: a 5-year
survival rate. J Urol 2006; 176: 1984-8.

Ng CS, Gill IS, Ramani AP, Steinberg AP, Spaliviero
M, Abreu SC, et al. Transperitoneal versus retro-
peritoneal laparoscopic partial nephrectomy:
patient selection and perioperative outcomes. J
Urol 2005; 174: 846-9.

J Med Assoc Thai Vol. 90 No. 6 2007

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Wright JL, Porter JR. Laparoscopic partial nephrec-
tomy: comparison of transperitoneal and retroperi-
toneal approaches. J Urol 2005; 174: 841-5.
Caruso RP, Phillips CK, Kau E, Taneja SS, Stifelman
MD. Robot assisted laparoscopic partial nephrec-
tomy: initial experience. J Urol 2006; 176: 36-9.
Gettman MT, Blute ML, Chow GK, Neururer R,
Bartsch G, Peschel R. Robotic-assisted laparo-
scopic partial nephrectomy: technique and initial
clinical experience with DaVinci robotic system.
Urology 2004; 64: 914-8.

Weld KJ, Venkatesh R, Huang J, Landman J. Evo-
lution of surgical technique and patient outcomes
for laparoscopic partial nephrectomy. Urology
2006; 67: 502-6.

Barret E, Guillonneau B, Cathelineau X, Validire P,
Vallancien G. Laparoscopic partial nephrectomy
in the pig: comparison of three hemostasis tech-
niques. J Endourol 2001; 15: 307-12.

Elashry OM, Wolf JS Jr, Rayala HJ, McDougall
EM, Clayman RV. Recent advances in laparoscopic
partial nephrectomy: comparative study of electro-
surgical snare electrode and ultrasound dissec-
tion. JEndourol 1997; 11: 15-22.

Gettman MT, Bishoff JT, Su LM, Chan D, Kavoussi
LR, Jarrett TW, et al. Hemostatic laparoscopic par-
tial nephrectomy: initial experience with the
radiofrequency coagulation-assisted technique.
Urology 2001, 58: 8-11.

McDougall EM, Clayman RV, Chandhoke PS,
Kerbl K, Stone AM, Wick MR, et al. Laparoscopic
partial nephrectomy in the pig model. J Urol 1993;
149:1633-6.

McGinnis DE, Strup SE, Gomella LG. Management
of hemorrhage during laparoscopy. J Endourol
2000; 14: 915-20.

Shekarriz H, Shekarriz B, Upadhyay J, Burk C, Wood
DP Jr, Bruch HP. Hydro-jet assisted laparoscopic
partial nephrectomy: initial experience in a porcine
model. J Urol 2000; 163: 1005-8.

Yoshimura K, Okubo K, Ichioka K, Terada N,
Matsuta Y, Arai Y. Laparoscopic partial nephrec-
tomy with a microwave tissue coagulator for small
renal tumor. J Urol 2001; 165: 1893-6.

Link RE, Bhayani SB, Allaf ME, Varkarakis I, Inagaki
T, Rogers C, et al. Exploring the learning curve,
pathological outcomes and perioperative morbidity
of laparoscopic partial nephrectomy performed for
renal mass. J Urol 2005; 173: 1690-4.
Permpongkosol S, Colombo JR Jr, Gill IS, Kavoussi
LR. Positive surgical parenchymal margin after

1229



laparoscopic partial nephrectomy for renal cell 30. Wille AH, Tullmann M, Roigas J, Loening SA,

carcinoma: oncological outcomes. J Urol 2006; Deger S. Laparoscopic partial nephrectomy in
176:2401-4. renal cell cancer - results and reproducibility by

25. Guillonneau B, Bermudez H, Gholami S, El Fettouh different surgeons in a high volume laparoscopic
H, Gupta R, Adorno RJ, et al. Laparoscopic partial center. Eur Urol 2006; 49: 337-42.
nephrectomy for renal tumor: single center ex- 31. Desai MM, Gill IS, Kaouk JH, Matin SF, Novick
perience comparing clamping and no clamping AC. Laparoscopic partial nephrectomy with suture
techniques of the renal vasculature. J Urol 2003; repair of the pelvicaliceal system. Urology 2003;
169: 483-6. 61:99-104.

26. Yasuyuki K, Yukio U, Masanori S, Hoshi A, Hideshi ~ 32. Permpongkosol S, Bagga HS, Romero FR, Solomon
M, Hiroyoshi I, et al. Evaluation of renal function SB, Kavoussi LR. Trends in the operative manage-
after laparoscopic partial nephrectomy with renal ment of renal tumors over a 14-year period. BJU
scintigraphy using 99mtechnetium-mercaptoace- Int 2006; 98: 751-5.
tyltriglycine. IntJ Urol 2006; 13: 1371-4. 33. Ukimura O, Haber GP, Remer EM, Gill IS. Lapa-

27. Gill IS, Abreu SC, Desai MM, Steinberg AP, Ramani roscopic partial nephrectomy for incidental stage
AP, Ng C, et al. Laparoscopic ice slush renal hy- pT2 or worse tumors. Urology 2006; 68: 976-82.
pothermia for partial nephrectomy: the initial ex- 34. Desai MM, Aron M, Gill IS. Laparoscopic partial
perience. J Urol 2003; 170: 52-6. nephrectomy versus laparoscopic cryoablation for

28. Janetschek G, Abdelmaksoud A, Bagheri F, Al the small renal tumor. Urology 2005; 66: 23-8.
Zahrani H, Leeb K, Gschwendtner M. Laparoscopic ~ 35. Hruby G, Reisiger K, Venkatesh R, Yan'Y, Landman
partial nephrectomy in cold ischemia: renal artery J. Comparison of laparoscopic partial nephrectomy
perfusion. J Urol 2004; 171: 68-71. and laparoscopic cryoablation for renal hilar

29. Gill IS, Ramani AP, Spaliviero M, Xu M, Finelli A, tumors. Urology 2006; 67: 50-4.

Kaouk JH, et al. Improved hemostasis during 36. Gill IS, Colombo JR Jr, Frank I, Moinzadeh A, Kaouk
laparoscopic partial nephrectomy using gelatin J, Desai M. Laparoscopic partial nephrectomy for
matrix thrombin sealant. Urology 2005; 65: 463-6. hilar tumors. J Urol 2005; 174: 850-3.

LU O SR - v Y o o
mﬁ‘mmmmuna@\uwammuaimmamu?ugﬂomumann@ul,@nwllm
Answs AsudAn, Wy NM129A

Zmymsm‘Lm7m"m”ﬁ)ﬁ/'mn@”muuummgm iesnile launsaauluyUaeideenvesls sl
sinalng mm'w;”mm”m@'wmew"vfﬁmlzv"u?@?ug/”ﬂ'os/ 2 98 g”ﬂlosmmm”Zﬁ)”?umm'm”mf:mﬁ”@\i@nwm 3.8
731, x 3.3 3. 8ANAMIANLLEUNABS Iuszuansedndinndeiden 100 53 laeiilnnar lumstiuiaudeniida
T 38 W NaNNENTINE AR 1A uasgLiae lasunisanAnsunasaitaienlneen Weasan
mmfawmém@f;u::z,?@ﬁmwmﬁmﬂnﬁﬁm@@n grhemeiiaes lnsunsnsngeailaseneenuisdan aue 1.8
. X 2.4 T, FEINRIGRIMFEIREn 200 T3 me@\mumimﬂumm 45 u’m mwwwmmwmmmm
L‘LJ@\?@HL?jLJLLUU gl 3 uea AINN171IIENINIAAAEINABY 2 WLL NATIAE ULULKIUTNTEMEUATE LN
gesueniieyaemey figLasaslntszlomisesnisiiduasndndnuasiusalnrniia

1230 J Med Assoc Thai Vol. 90 No. 6 2007



