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ABSTRACT

Objective: To report our first experience laparoscopic living donor nephrectomy (LLDN). Material & Method: A 37 year-
old man was planned for the living-donor transplantation. The recipient was a 63 year-old man sufferingfrom end stage 
renal disease, and hypertensive heart disease. The donor and recipient were allowed for positive qualification evaluated 
preoperatively. We applied a transperitoneal approach for the left kidney. Results: The operation time was 300 minutes and 
the estimated blood loss was 600 mL. The first warm ischemia time was 15 minutes and 24 seconds. There were no major 
intraoperative and postoperative complications. The donor began oral intake and mobilization within 10 hours and was 
hospitalized for 4 days. The recipient's serum creatinine levels reached near baseline levels (1,5 mg/dL) at day 6. 
Conclusion: LLDN is technically feasible in Indonesia and may increase the rate of kidney donation in Indonesia due to the 
minimally invasive nature of the procedure.
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ABSTRAK

Tujuan Penelitian: Melaporkan pengalaman nefrektomi donor hidup secara laparoskopik. Bahan & Cara: Laki-laki 37 
tahun direncanakan untuk donor transplantasi ginjal. Resipien adalah laki-laki 63 tahun dengan gagal ginjal stadium 
akhir dan penyakit jantung hipertensif. Donor dan resipient menjalani evaluasi preoperatif. Pendekatan transperitoneal 
dilakukan pada ginjal kiri. Hasil Penelitian: Waktu operasi sepanjang 300 menit dan estimasi perdarahan sebesar 600 mL. 
Waktu iskemia hangat pertama selama 15 menit 24 detik. Tidak didapat komplikasi mayor intraoperatif dan pasca operasi. 
Donor memulai asupan oral dan mobilisasi setelah 10 jam dan lama perawatan rumah sakit 4 hari. Kadar kreatinin serum 
mencapai 1,5 mg/dL pada hari ke-6. Simpulan: Nefrektomi donor hidup laparoskopik secara teknis dapat dilakukan di 
Indonesia dan dapat meningkatkan angka donasi ginjal di Indonesia karena tindakan yang invasif minimal.

Kata kunci: Transplantasi ginjal, nefrektomi donor hidup laparoskopik, Indonesia.
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INTRODUCTION

Living donor kidney transplantation is 
better than deceased donor kidney transplantation 
because of better patient and graft survival rates, 
better cost-effectiveness and improved quality of life 

1of the recipient.  In living kidney donation there are 
several surgical techniques for taking a renal 
allograft from a living donor. The classical method to 
procure a kidney from a living donor is the open 

donor nephrectomy performed through a flank 
lumbotomy incision. In 1995, Ratner et al. described 
the laparoscopic technique to perform a living donor 

2 nephrectomy. Laparoscopic living donor nephrec-
tomy (LLDN) techniques has become a very 
attractive method of procuring kidneys from live 
donors, compared to the traditional standard open 

3surgical approach.  In the past years, several modi-
fications to these two techniques of living donor 
nephrectomy have been described (table 1).
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4Table 1. Surgical techniques for living kidney transplantation (modified from Minnee RC et al).

Open donor nephrectomy techniques - Flank lumbotomy incision 
- Muscle-sparing mini-incision donor 

nephrectomy 

Laparoscopic transperitoneal techniques 
 

- Laparoscopic donor nephrectomy 
- Hand -assisted laparoscopic donor 

nephrectomy 

Endoscopic retroperitoneal techniques 
 

- Retroperitoneoscopic donor nephrectomy 
- Hand-assisted retroperitoneoscopic 

donor nephrectomy
 

Compared to the open approach, LLDN has 
advantages of decreased postoperative pain with less 
analgesic requirement, less surgical trauma, shorter 
hospitalization, decreased donor recovery time and 

5-7better cosmetic results.   No significant differences 
exist between the two approaches in terms of 
complication rates, cost-effectiveness and graft 

3-7function.  Simforoosh et al, reported the first 
randomized controlled trial between open and 
laparoscopic donor nephrectomy. They included 100 
donors and reported no differences in complications 

1and graft survival.  One-year graft survival after 
laparoscopic donor nephrectomy ranges from 93-
100% and after open donor nephrectomy from 91-

7,8100%.   Donors of the laparoscopic group were 
more satisfied and resumed their normal activities 

1earlier.  Conversion rate from laparoscopic to open 
surgery is 1,8% (range 0 to 13,3%). Approximately 
half of the conversions to open are for bleeding or 

8vascular injury.  The longer operating time and warm 
ischaemia time during laparoscopic donor 
nephrectomy showed no significant deleterious 
effect on graft survival. The open donor 
nephrectomy compared with the laparoscopic donor 
nephrectomy has a shorter operative time by 52 
minutes (95% CI 39,73 to 64,12; p = 0,001). 
Compared with laparoscopic donor nephrectomy, 
open donor nephrectomy has a shorter warm 
ischaemia time by 102 seconds (95% CI 102,01 to 

8155,15; p < 0,001).  There is no clinically demon-
strated negative effect on kidney function if the 
warm ischaemia is less than 10 minutes, which is the 

9case in almost all laparoscopic series.
There is an ongoing discussion whether 

right or left donor nephrectomy is to be preferred. 
Most centers prefer to use the left kidney for living 
kidney donation because the renal vein is longer, 

10which is advantageous during implantation.   
However, some surgeons prefer the right kidney 
because it is easier to recover than the left kidney and 
the risk of splenic laceration is decreased. A single-
centre randomized controlled trial revealed no 
differences between left- and right-sided donor 
nephrectomy in donor hospital stay, donor quality of 
life, donor and acceptor complication rates, or graft 

11survival.
In earlier studies the implantation of kidneys 

with multiple arteries has been associated with an 
increased incidence of vascular and urological 
complications, such as thrombosis and ureteral 
ischaemia, and was considered a relative contra-
indication by some. However, more recent reports 
state that renal transplantation can be performed 
safely in case of multiple arteries. Special care has to 
be taken with the lower kidney pole accessory renal 
arteries as they often provide substantial blood 
supply to the renal pelvis and ureter in a transplanted 
kidney and otherwise giving urological compli-

12-13cations.
Nowadays, the surgical technique of living 

donor nephrectomy varies greatly between 
transplant centres in European countries. An audit 
held in 2005 revealed that 40% of the living donor 
nephrectomies in Western Europe are performed 

14laparoscopically.  In 2003, the percentage of 
laparoscopies in the United States was approxi-

15mately 67%.  In Japan, 125 Japanese kidney trans-
plantation centers investigated the outcomes of 
LLDN in 2005. Among the 695 nephrectomies, 441 
donors had undergone LLDN and 254 had open 
nephrectomies. Then, there was an increase in the 

16number of LLDN.  In 2007, these centers performed 
840 living donor nephrectomies, including 623 

17LLDN and 217 open nephrectomies.  Laparoscopic 
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donor nephrectomy has become the standard method 
for procuring kidney grafts of living donors in many 
centers.

OBJECTIVE

In Indonesia, this is the first experience of 
laparoscopic living donor nephrectomy. In this 
article, we aim to present our experience with LLDN 
which was performed on November 8, 2011.

MATERIAL & METHOD

A 37 years-old man was planned as the 
living donor. The recipient was a 63 year-old man 
suffering from end stage renal disease and 
hypertensive heart disease, and was on chronic 
haemodialisis. The donor was evaluated pre-
operatively. The evaluation included medical, 
surgical, and psychosocial suitability for live 
donation. Absolute contraindications to laparos-
copic donor nephrectomy included absence of two 
functional kidneys, ABO incompatibility, certain 
infectious diseases (hepatitis B or C, human 
immunodeficiency virus), significant renal arterial 
occlusive disease, renal parenchymal diseases such 
as malignancy or polycystic kidney disease, 
uncorrectable coagulopathy, and horseshoe kidney. 
Relative contraindications to laparoscopic donor 
nephrectomy include underlying medical conditions 
(extremes of age, hypertension, diabetes mellitus, 
nephrolithiasis), inability to tolerate general 
anesthesia or pneumoperitoneum, prior left colonic 
or splenic surgery, retroperitoneal inflammatory 
processes (diverticulitis, retroperitoneal fibrosis), 
morbid obesity, and ascites. Informed consent was 
obtained together with detailed explanations 
provided by both the surgeon and the renal 
physician, and a patient information sheet was given 
preoperatively. His renal and other organs function 
was excellent and allowed for positive quali?cation. 
Intravenous urography showed normal function of 
kidneys and no abnormalities, such as stones or 
obstructions. Ultrasonography and chest X-ray also 
showed no abnormalities. Renal angiography 
showed one left main renal artery with one small 
branch just off its aortic origin. Renal scintigraphy 
showed normal and even function in both kidneys 
(left kidney's GFR: 47 ml/mnt, right kidney's GFR: 
50 ml/mnt). The donor signed the informed consent 
for laparoscopic donor nephrectomy.

General anaesthesia was given to the patient 
and Foley catheter for diuresis control was 
introduced. Laparoscopic donor nephrectomy was 
pre-planned to be performed on the left kidney to 
maximize the length of renal vein available to the 
transplant surgeon. The patient is placed in lateral 
decubitus position, 4 trocars (in diamond-shaped 
fashion) are introduced. The colon is mobilized and 
displaced medially. The line of Toldt is opened and 
the kidney is exposed (Figure 1). The ureter and 
spermatic vein are dissected free from its 
surrounding tissue with leaving a sufficient amount 
of periureteric tissue/fat (Figure 2).The left 
spermatic vein is followed up to the left renal vein. 
The spermatic vein is clipped and cut 2 cm from the 
renal vein (Figure 3). A lumbar vein was identified 
and also clipped and cut (Figure 4). The left renal 
artery is dissected free at its aortic origin. The 
adrenal vein is identified, clipped and cut (Figure 5). 
Near the adrenal gland, Gerota's fascia is opened. 
Then, the upper pole of the kidney is freed (Figure 6). 
The ureter is identified and cut (Figure 7), and the 
kidney released from all surrounding attachments 
except for the hilum (Figure 8). A low transverse 
suprapubic (Pfannenstiel) incision is made, creating 
a gate for extraction of the kidney. After clipping and 
cutting the small arterial branch close to the aorta, the 
renal artery is clipped with hem-o-lok (Weck 
Closure system, Research Triangle Park NC, USA) 
clips applied as close as possible to the aorta, and cut 
distal to the clips (Figure 9). The renal vein is clipped 
with hem-o-lok clips and cut distally from the clips 
(Figure 10). 

Figure 1. The line of Toldt is opened and the kidney is 
exposed.
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Figure 5. The adrenal vein is identified, clipped, and cut. 

Figure 3. The spermatic vein is clipped and cut 2 cm from 
the renal vein. 

Figure 4. A left lumbar vein, lying behind the renal vein is 
clipped with hem-o-lok (Weck Closure system, 
Research Triangle Park NC, USA) clips and cut.

Figure 6. Near the adrenal gland, Gerota's fascia is opened 
and the upper pole of the kidney freed.

Figure 7. The ureter is identified and cut.

Indonesian Journal of Urology, Vol. 19, No. 2, July 2012: 49 - 55

Figure 2. Ureter and spermatic blood vessels drawn into 
anterolateral away from psoas muscle. 
Periureter fat preserved as much as possible.
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Figure 8. The kidney is released from all remaining 
attachments.

Figure 9. The renal artery is cut distal to the clips.

Figure 10. The renal vein is clipped with hem-o-lok clips 
(XL) and cut distally from the clips.

The kidney is then immediately retrieved 
with the operator's right hand introduced through the 
extraction incision and placed in the icy solution for 
perfusion.

After control of hemostasis and inspection 
of peritoneum was performed, a drain tube is inserted 
and the abdominal wounds are closed at the fascia 
and skin levels, and the procedure is concluded. The 
kidney, immediately after having been retrieved 
from the donor, is flushed and immersed in histidine-
tryptophan ketoglutarate (Custodiol) solution of 

180°C.  After that, the kidney is transported to the 
recipient operating room. The implantation 
procedure began immediately afterwards. For 
preparation of the recipient, a Gibson incision was 
used. The muscle was opened and peritoneum was 
set aside to mediocranial. The external iliac vessels 
were identified. Perivascular sheath was released 
and bladder was identified. Ureteroneocystostomy 
was prepared. The graft came up and two vascular 
anastomoses are performed between the renal and 
external iliac vessels in an “end-to-side” manner. 
Reperfusion proceeded immediately, and shortly 
after that the urine output from the ureter was 
observed. Ureteroneocystostomy (Lich-Gregoir 
technique) was conducted. Patency of the 
anastomosis was secured by an indwelling double-J 
ureteral stent. 

RESULTS

The total operating time was 300 minutes 
(skin-to-skin). The estimated blood loss was 600 
mL. The warm ischaemia I time, cold ischaemia 
time, and warm ischaemia II time were 15 minutes 
and 24 seconds, 37 minutes, and 63 minutes 
respectively. The time to first initial urine output was 
87 minutes. Postoperatively, the donor resumed oral 
diet10 hours after operation. The patient started 
ambulating after 10 hours and was discharged 4 days 
after surgery. There were no significant intra-
operative complications. At postoperative day-1 
urinary catheter was pulled out, but the patient 
suffered from an acute urinary retention. Catheter 
was inserted for another two days, and at day-3 
underwent a successful trial without catheter 
(TWOC). There were no other postoperative 
complications. Postoperative pain was mild if none 
at all (the patient was put on epidural analgesia since 
operation day, hence the probable cause of AUR). 
The recipient had immediate graft function post-
transplantation and the serum creatinine levels 
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reached near baseline levels (1,5 mg/dL) at day 6. 
There was no incidence of vascular or ureteral 
complications in the recipient.

DISCUSSION

Donor nephrectomy is unique among major 
surgical procedures, because it exposes an otherwise 
healthy patient to the risks of major surgery entirely 
for the benefit of another person. For LLDN to 
become a viable option for procuring kidneys for 
renal transplantation, several conditions must be 
met. Most important, the laparoscopic donor should 
suffer no additional or unique morbidity when 
compared to the open donor. In addition, kidneys 
harvested using laparoscopic techniques must have 
graft survival and function rates equivalent to those 
obtained by the “gold standard” of open 
nephrectomy. Finally, the laparoscopic approach 
should convey some advantage to the patient such as 
less pain, shorter hospital stay, and earlier return to 
normal activity. The results of laparoscopic and open 
living donor nephrectomies between this case and 
the other studies are described in table 2.

Laparoscopic donor nephrectomy resulted 
in impressive improvements in patient outcome 
when compared to open donor nephrectomy. 
Resumption of diet and starting ambulating 
averaged < 50% of the times for the open procedure. 
Length of stay after open donor nephrectomy ranges 
from 5 to 17,6 days in recent series, with the most 

21typical stay being 5,6 to 7,9 days.  While in the 
laparoscopic series the length of stay were between 

19-222,1 to 4,0 days.
In terms of warm ischaemia time, this case 

demonstrated that the warm ischaemia time on 
LLDN operation longer than open nephrectomy. 
Multiple studies including the comparison of 

Table 2. Results of laparoscopic and open living donor nephrectomies.

 This 
case 

Ratner et al19 Koffron et al20 Flower et al21 Mitre et al22 
Open Laparoscopic Open Laparoscopic Open Laparoscopic Open Laparoscopic 

 1 241 323 65 70 65 69 37 38 
 300 183 ± 47 230 ± 29 186 276 212,8 226,3 150,9 ± 32,2 168,7 ± 27,0 
 600 393 ± 335 266 ± 174 174 165 408,0 122,3 ND ND 

 15 ND ND ND ND 3,0 (1,9-6,9) ND 1,0 ± 0,4 3,3 ± 4,1 
 37 ND ND ND ND ND ND ND ND 

 63 ND ND ND ND ND ND ND ND 
 10 62,4 ± 24 19,2 ± 12 20,9 8,1 77,7 40,0 ND ND 

 10 28 14 ND ND ND ND ND ND 
(days) 4 5,7 ± 1,7 3,0 ± 0,9 3,2 2,1 4,5 2,2 3,7 ± 0,6 3,1 ± 0,9 

 

 This case Ratner et al19 Koffron et al20 
Open Laparoscopic Open Laparoscopic 

 1 241 323 65 70 
 300 183 ± 47 230 ± 29 186 276 
 600 393 ± 335 266 ± 174 174 165 

 15 ND ND ND ND 
 37 ND ND ND ND 

 63 ND ND ND ND 
 10 62,4 ± 24 19,2 ± 12 20,9 8,1 

 10 28 14 ND ND 
(days) 4 5,7 ± 1,7 3,0 ± 0,9 3,2 2,1 

 

 

laparoscopic versus open donor nephrectomy 
showed that this situation did not affect the long-

3-8term graft outcome.  However, the effect of warm 
ischaemia time on delayed graft function is 
controversial according to the literature. Delayed 
graft function is defined as hemodialysis 
requirement within one week of transplantation. In a 
Cochrane Database Systematic Review article, 

5Wilson et al.  mentioned that the extracted kidney 
was exposed to longer warm ischaemia periods (2 to 
17 minutes) on LLDN with no associated short-term 

23consequences. Jacobs et al,  compared warm 
ischaemia time < 3 minutes vs. < 3 minutes and warm 
ischaemia time < 5 minutes, 5-10 minutes, and > 10 
minutes, and showed that prolonged warm 
ischaemia time did not affect graft function. In 

24contrast, in a series reported by Sasaki et al.  a warm 
ischaemia time of  > 10 minutes was associated with 
acute tubular necrosis and an elevated serum 
creatinine concentration at 7 days post-
transplantation. In this case, the recipient had 
immediate graft function post-transplantation and 
the serum creatinine levels reached near baseline 
levels (1,5 mg/dL) at day 6. 

The lack of LLDN experience in our 
institution contributed to the longer operating time 
and higher estimated blood loss. This technique has 
become the preferred method of allograft 
procurement for many transplantation centers 
worldwide but still remains technically challenging 

25with a steep learning curve.

CONCLUSION

Although this is the first experience of 
LLDN in Indonesia, laparoscopic live donor 
nephrectomy is technically feasible and can be 
performed with low morbidity and mortality rates 

This case Ratner et al
19

 Koffron et al 20  

Open  Laparoscopic  Open  Laparoscopic

1 

300  

600  

15  

37  

63  

10  

10  

4 

241  

183 ± 47  

393 ± 335  

ND  

ND  

ND  

62,4 ± 24  

28  

5,7 ± 1,7

323  

230 ± 29  

266 ± 174  

ND  

ND  

ND  

19, 2 ± 12  

14  

3,0 ± 0,9

65  

186  

174  

ND  

ND  

ND  

20,9  

ND  
3,

70  

276 

165  

ND  

ND  

ND  

8,1 

ND  

2,1 

Parameters
 

Patients (n)  

Operating room time (min)  

Estimated blood loss (mL)  

Warm ischaemia I time (min)  

Cold ischaemia time (min)  

Warm ischaemia II time (min)  

Return to oral diet (hr)  

Starting ambulating (hr)  

Length of stay (days) 

Flower et al 21 Mitre et al 22

 

69  

226,3  

122,3  

ND  

ND  

ND  

40,0  

ND  

2,2

37 

150,9 ± 32,2 

ND  

1,0 ± 0,4 

ND  

ND  

ND  

ND  

3,7 ± 0,6

38 

168,7 ± 27,0  

ND  

3,3 ± 4,1 

ND  

ND  

ND  

ND  

3,1 ± 0,9

65 

212,8  

408,0  

3,0 (1,9-6,9)  

ND  

ND  

77,7 

ND  

4,5 2

Open Laparoscopic Open Laparoscopic

ND = No Data
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comparable to those of open donor nephrectomy, 
with substantial improvements in patient recovery 
after the laparoscopic approach. 
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