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 Background: Hand-assisted laparoscopic donor nephrectomy (HALDN) is frequently performed in living kidney transplanta-
tion donors. This study investigated the efficacy and safety of HALDN for living donors with abdominal surgi-
cal histories.

 Material/Methods: A total of 573 living kidney donors underwent donor nephrectomies for living donor kidney transplantation be-
tween January 2008 and May 2015. Eighteen donors underwent open donor nephrectomy and were excluded 
from analyses. Left HALDN was performed in 533 donors, including 44 donors with abdominal surgical histo-
ries and 489 donors without abdominal surgical histories. Right HALDN was performed in 22 donors, including 
11 donors with abdominal surgical histories and 11 donors without abdominal surgical histories. Graft quali-
ty including the lengths of arteries, veins and ureters, time to initial urination, recipient complications, and re-
cipient estimated glomerular filtration rate (eGFR) and operation quality including warm ischemic time, blood 
loss, operation duration, donor complications and donor eGFR, were compared between donors with and with-
out abdominal surgical histories in the left and right HALDN groups.

 Results: The metrics of graft and operation quality were similar between living kidney donors with and without a his-
tory of abdominal surgery who underwent left or right HALDN.

 Conclusions: The efficacy and safety of HALDN were not impaired by abdominal surgical histories.
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Background

Since the first reports of laparoscopic donor nephrectomy and 
hand-assisted laparoscopic donor nephrectomy (HALDN), lapa-
roscopic procedures have been widely performed because they 
are minimally invasive for donors [1,2]. HALDN results in less 
postoperative pain, a shorter hospital stay, and an earlier post-
operative recovery of donors [3]. Given that a donor nephrec-
tomy itself does not benefit the donors, the procedure must 
be safe and the graft quality must not be impaired. The use-
fulness and safety of HALDN compared with those of an open 
donor nephrectomy (ODN) has been well-reported [3-7], but the 
operative indications of HALDN for living donors with abdom-
inal surgical histories are rarely reported. Abdominal surgical 
histories can be risk factors for a difficult operation not only 
for HALDNs but also for other laparoscopic procedures [8-11]. 
We retrospectively investigated 533 left and 22 right HALDNs 
that were performed during January 2008-May 2015 in a sin-
gle center and evaluated the operation and graft qualities be-
tween HALDNs with and without abdominal surgical histories.

Material and Methods

Ethics Review

The Institutional Review Board of Nagoya Daini Red Cross 
Hospital approved this study (Approval number 1068) in ac-
cordance with the guidelines published in the Declaration of 
Helsinki. All patients’ data were retrospectively collected from 
their medical records. As such, the need for informed con-
sent was waived.

Study Design (Evaluation of Left and Right HALDNs)

To evaluate the operation quality, we investigated the opera-
tive duration, blood loss, warm ischemic time, donor compli-
cations, and donor postoperative kidney function by estimat-
ed glomerular filtration rate (eGFR) in the left HALDN group 
and the right HALDN group. To evaluate the graft quality, we 
investigated the arterial, venous, and ureteric lengths, the 
time to initial urination, recipient complications, and postop-
erative graft functions evaluated by eGFR. The renal arterial 
and venous lengths were defined as the length from the kid-
ney hilum, and the ureteric length was defined as the length 
from the lower pole. This retrospective cohort study was con-
ducted in accordance with the Strengthening the Reporting of 
Observational studies in Epidemiology (STROBE) guidelines.

Donors

We reviewed the clinical data and operative records from 
573 living kidney donors who underwent donor nephrecto-
mies during January 2008-May 2015 performed by the same 
surgical team in a single center. The mean observation peri-
od was 67.7±20.1 months. Of the 573 donors, 18 were initial-
ly selected as ODNs (8 left ODNs and 10 right ODNs). HALDNs 
were classified into 4 groups: group A (44 donors), left HALDN 
with abdominal surgical histories; group B (489 donors), left 
HALDN without abdominal surgical histories; group C (11 do-
nors), right HALDN with abdominal surgical histories; and 
group D (11 donors), right HALDN without abdominal surgi-
cal histories (Figure 1).

573 donors fof living donor kidney transplant

Open nephrectomy
18 donors

Right HALDN
22 donors

Left HALDN
533donors

Group A
with

abdominal surgical histories
44 donors

Group C
with

abdominal surgical histories
11 donors

Group D
without

abdominal surgical histories
11 donors

Group B
without

abdominal surgical histories
489 donors

Figure 1.  Patient flow chart. HALDN – hand-
assisted laparoscopic donor 
nephrectomy.
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Definition of Donors with Abdominal Surgical Histories

Donors with abdominal surgical histories involved abdominal 
operations in the same surgical sites, the details of which are 
shown in Table 1.

Decision on the Procurement Side

Tc-99 m diethylene-triamine-pentaacetate (DTPA) renal scan 
and an enhanced computed tomography (CT) scan were used 
for the evaluation of preoperative kidney functions and ana-
tomical features. The procurement side of the donor kidney 
was decided according to the inferior kidney function with 
more than 10% discrepancy in a DTPA renal scan and anatom-
ical kidney problems, like renal stones and renal arterial an-
eurysms. Left kidneys were chosen preferentially regardless 
of the number of arteries and veins [12-15]. In cases where 
the right kidney functions were inferior, right kidneys were in-
stead selected [16].

Surgical Procedures

Standard Left HALDN

Under general anaesthesia, the donor was placed in the right 
lateral decubitus position. A 7.5-cm skin incision was made 
for the hand port device in the mid-epigastric region. A 12-
mm trocar for the flexible endoscope was placed inferior to the 
umbilicus. A 12-mm trocar was placed in the left lower-quad-
rant mid-axillary line and a 5-mm trocar was placed in the left 
upper-quadrant axillary line for the endoscopic instruments. 
A tissue-sealing device was used throughout the procedure. 
The spleen and descending colon were mobilized enough to 
expose the left renal vein, adrenal vein, and left gonadal vein. 

The ureter was dissected with the left gonadal vein. After seal-
ing and cutting the adrenal vein, the adrenal gland was de-
tached from the kidney upper pole. The fat pad of the upper 
pole was cut and the kidney was mobilized to expose the re-
nal artery and vein. Lumbar veins were often divided to ex-
pose the renal artery and vein completely. The ureter and go-
nadal vein were divided in the caudal side after clipping. The 
kidney was put in a sterilized plastic bag and the renal artery 
and vein were divided with an endostapling device (Endo GIA™ 
Universal; United States Surgical, Norwalk, CT, USA). The kidney 
was taken through the hand port. After checking for bleeding, 
a drain was inserted from the 5-mm trocar site and the oth-
er wounds were closed.

Standard Right HALDN

Under general anaesthesia, the donor was placed in the left 
lateral decubitus position. A 7.5-cm lower-quadrant pararec-
tal incision was made for the hand port device. A 12-mm tro-
car was placed inferior to the umbilicus for the flexible endo-
scope. A 12-mm trocar was placed in the mid-epigastric region 
and a 5-mm trocar was placed inferior to the xiphisternum for 
the endoscopic instruments. The ascending colon was mobi-
lized to expose the ureter and inferior vena cava from the para-
rectal incision. The liver was gently mobilized with the endo-
scopic grasper from the 5-mm trocar. The inferior vena cava 
and renal vein were exposed after mobilization of the duode-
num. Fat pads around the kidney were cut with a sealing de-
vice and the kidney was mobilized. From the dorsal side, the 
renal artery and vein were separated. The ureter was divid-
ed after clipping the caudal side and the renal artery and vein 
were divided with the endostapling device. The kidney was 
removed through the hand port. After checking for bleeding, 
a drain was inserted 5 mm from the trocar site and the oth-
er wounds were closed.

HALDN for Donors with Abdominal Surgical Histories

For a left HALDN, a 12-mm trocar was placed in the left low-
er-quadrant mid-axillary line prior to the handport to observe 
the intra-abdominal adhesion. In cases where adhesion at 
the handport site was identified, an adhesiotomy was per-
formed after placing 12-mm trocars inferior to the umbilicus 
or a 5-mm trocar in the left upper-quadrant axillary line. After 
an adhesiotomy, the handport was placed and the rest of the 
surgical procedures were performed as a standard left HALDN. 
Adhesion that was not at the handport site could easily be de-
tached in the process of a standard left HALDN.

For a right HALDN, most of the adhesiotomy was achieved via 
the 7.5-cm lower-quadrant pararectal incision. A right HALDN 
was performed with almost the same surgical procedures as 
a standard HALDN, regardless of abdominal surgical history.

 
Left HALDN 
(44 donors)

Right HALDN 
(11 donors)

Appendectomy 8

Distal gastrectomy 5 0

Partial gastrectomy 4 0

Hysterectomy 22 2

Caesarean section 9 2

Ovariectomy 3 0

Cholecytectomy 0

Adhesiotomy 1 0

More than two operations 6 1

Table 1. The details of abdominal surgical histories of donors.

HALDN – hand-assisted laparoscopic donor nephrectomy.
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Statistical Analysis

A t test or Mann-Whitney U test was used for the continuous 
data. A c2 or Fisher’s exact test was used for the categorical 
variables. The Bonferroni method was used to adjust for mul-
tiple comparisons. P<0.05 was considered statistically signif-
icant. SPSS for Windows version 13.0 (IBM, Chicago, IL) was 
used for the statistical analysis.

Results

Participants

A total of 573 consecutive living kidney transplants were per-
formed during January 2008-May 2015. The mean observation 
period was 67.7±20.1 months. Of the 573 donors, 18 were ini-
tially selected as ODNs (8 left ODNs and 10 right ODNs). Four 
of the left ODNs and 2 of the right ODNs had abdominal sur-
gical histories. Four of the left ODNs were suspected of hav-
ing severe intra-abdominal adhesions, and 2 donors had un-
dergone a total gastrectomy with a Roux-en-Y for early-stage 
gastric cancer. One donor had undergone a primary closure for 

a bladder rupture and ruptured duodenal ulcer due to a car 
accident. One donor had undergone a hysterectomy followed 
by adjuvant radiation therapy for cervical cancer. Two of the 
right ODNs had undergone an aortic replacement for an ab-
dominal aortic aneurism and a ureterolithotomy. The remain-
ing 4 left ODNs and 8 right ODNs were expected to have lon-
ger arteries and veins for arterial reconstruction due to having 
more than 4 arterial and renal arterial aneurisms and a feasi-
ble anastomosis for severe arterial calcification of the recipi-
ents (Figure 1). Of the 573 donors, 533 were selected as left 
HALDNs and 22 were selected as right HALDNs.

HALDNs were classified into 4 groups: group A (44 donors), 
left HALDN with abdominal surgical histories; group B (489 do-
nors), left HALDN without abdominal surgical histories; group 
C (11 donors), right HALDN with abdominal surgical histories; 
and group D (11 donors), right HALDN without abdominal sur-
gical histories (Figure 1). The details of surgical histories at the 
surgical site are shown in Table 1. In the left HALDN group, 
gynecological operations, including 22 hysterectomies, 9 cae-
sarean sections, and 3 ovariectomies, gastrointestinal oper-
ations including 5 distal gastrectomies, 4 partial gastrecto-
mies, and adhesiotomy, were identified. In the right HALDN 

Donors

 

Left HALDN (533 donors) Right HALDN (22 donors)

Group A Group B
P value 95% CI

Group C Group D
P value 95% CI

44 489 11 11

Sex 
(Male/Female)

4 (9.1%)/ 
40 (90.9%)

194 (39.7%)/ 
295 (60.3%)

<0.001
1 (9.1%)/ 

10 (90.9%)
2 (18.2%)/ 
9 (81.8%)

0.999

Age 
(years; mean±SD)

61.5±10.4 59.3±10.4 0.192 −5.337-1.074 62.6±11.9 61.2±9.2 0.752 −1.455-4.545

BMI 
(kg/m2; mean±SD)

22.5±3.0 23.1±5.0 0.463 −0.951-2.086 21.9±2.7 22.0±3.0 0.929 0.109-1.207

Recipients

Left HALDN (533 recipients) Right HALDN (22 recipients)

Group A Group B
P value 95% CI

Group C Group D
P value 95% CI

 44 489 11 11

Sex 
(Male/Female)

30 (68.2%)/ 
14 (31.8%)

294 (60.1%)/ 
195 (39.9%)

0.294
6 (54.5%)/ 
5 (45.5%)

8 (72.7%)/ 
3 (27.3%)

0.659

Age 
(years; mean±SD)

48.6±112.1 47.4±13.9 0.58 −5.473-3.064 40.7±12.9 43.0±16.7 0.725 2.273-6.365

BMI 
(kg/m2; mean±SD)

22.9±4.5 22.3±3.8 0.311 −1.824-0.582 23.0±6.6 22.7±2.7 0.882 −0.324-2.150

Preemptive kidney 
transplant

20 (%) 288 (%) 0.084  5 (45.5%) 2 (18.2%) 0.361  

Table 2. Patient characteristics of donors and recipients.

95% CI – 95% confidence interval; HALDN – hand-assisted laparoscopic donor nephrectomy; SD – standard deviation.
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group, gynecological operations, including 2 hysterectomies 
and 2 caesarean section, and 8 appendectomies, were iden-
tified. More than 2 operations were identified in 6 donors in 
left HALDN and in 1 donor in right HALDN.

Descriptive Data

Donor and recipient characteristics are presented in Table 2. 
Significant differences were not identified between donor and 
recipient characteristics in the left and right HALDN groups, 
although there were significantly more males in group B than 
in group A. The surgical histories of groups A and C are shown 
in Table 1.

Outcome Data

In the left HALDN group (groups A and B), the mean operative 
duration, blood loss, and warm ischemic time were 212.1 min 
vs 222.6 min (P=0.152, 95% CI; -3.902-25.009), 37.1 ml vs 33.9 
ml (P=0.702, 95% CI; 12.952-11.989) and 131.3 s vs 134.4 s 
(P=0.636, 95% CI; -9.917-16.219), respectively. One donor in 
group B had an intraoperative complication of uncontrollable 
bleeding in the renal vein (0.20%) that led to an open conver-
sion. The donor was procured safely after the open conver-
sion and discharged from hospital without any transfusion and 
postoperative complications. The most common postopera-
tive complication in donors was wound infection, observed in 
9 donors (20.5%) in group A and 59 donors (12.1%) in group 
B (P=0.152, risk ratio 1.066, 95% CI; 0.968-1.174). One donor 
in group B had postoperative bleeding (0.20%) that required 

 
 

Left HALDN Right HALDN

Group A Group B P value Odds ratio 95% CI Group C Group D P value Odds ratio 95% CI

Number 44 489 11 11

Operative duration 
(min; mean±SD)

212.1 
±46.7

222.6 
±46.8

0.152 –
−3.902 to 
25.009

233.5 
±41.0

224.5 
±33.2

0.578 –
−9.000 to 
15.903

Blood loss 
(ml; mean±SD)

37.1 
±47.4

33.9 
±52.4

0.702 –
12.952 to 

11.989
41.8 

±45.8
184.6 

±424.2
0.28 –

142.727 to 
128.630

Warm ischemia time 
(s; mean±SD)

131.3 
±29.8

134.4 
±43.2

0.636 –
−9.917 to 
16.219

171.0 
±32.9

160.8 
±43.9

0.545 –
−10.182 to 

16.535

Compli-
cations

Open 
conversion

0
1  

(0.20%)
0.999 – 0

1  
(9.0%)

0.999 –

Wound 
infection

9  
(20.5%)

59  
(12.1%)

0.152 1.066
0.968 to 

1.174
2  

(18.2%)
1  

(9.0%)
0.999 1.579

0.301 to 
8.273

Postoperative 
bleeding

0
1  

(0.20%)
0.999 – – 0 0 – – –

Incisional 
hernia

0
2  

(0.41%)
0.999 – –

1  
(9.0%)

1  
(9.0%)

0.999 1
0.234 to 

4.278

Adhesive 
intestinal 
obstruction

0
2  

(0.41%)
0.999 – – 0 0 – – –

Graft weight 
(g; mean±SD)

167.2 
±31.7

178.2 
±42.0

0.037 –
0.706 to 
21.296

160.3 
±29.1

175.0 
±33.0

0.283 –
14.646 to 

13.271

³2 graft arteries
9  

(20.5%)
114  

(23.3%)
0.852 –

3  
(27.3%)

3  
(27.3%)

0.999 –

Graft arterial length 
(mm; mean±SD)

24.2 
±5.6

25.7 
±5.4

0.084 –
−0.199 to 

3.195
31.6 
±8.7

26.7 
±7.7

0.175 –
−4.909 to 

3.488

Graft venous length 
(mm; mean±SD)

22.1 
±5.5

23.5 
±6.0

0.153 –
−0.501 to 

3.204
18.2 
±5.1

15.6 
±5.2

0.263 –
−2.545 to 

2.212

Graft ureteric length 
(mm; mean±SD)

103.8 
±15.7

108.8 
±33.9

0.331 –
−5.122 to 
15.187

98.9 
±30.4

109.5 
±17.6

0.329 –
10.591 to 

10.596

Table 3. Results of left and right HALDNs.

95% CI – 95% confidence interval; HALDN – hand-assisted laparoscopic donor nephrectomy; SD – standard deviation.
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Figure 2.  (A) Mean estimated glomerular filtration rate of donors after left hand-assisted laparoscopic donor nephrectomy. (B) Mean 
estimated glomerular filtration rate of recipients transplanted from left hand-assisted laparoscopic donor nephrectomy 
donors. M – months postoperatively; POD – postoperative day; The Bonferroni method was used to adjust for multiple 
comparisons.
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Left HALDN Right HALDN

Group A Group B P value Odds ratio 95% CI Group C Group D P value Odds ratio 95% CI

Number 44 489 11 11

Arterial reconstruction
7  

(15.9%)
106  

(21.7%)
0.445 – –

2  
(18.2%)

3  
(27.3%)

0.999 – –

Total ischemia time 
(min; mean±SD)

83.1± 
25.4

101.0± 
42.0

<0.001 –
9.348 to 
26.434

116.0± 
37.3

124.7± 
43.1

0.617 –
−8.727 to 
17.197

Time to initial urination 
(min; mean±SD)

17.1± 
14.6

20.3± 
19.9

0.316 –
−3.019 to 

9.337
22.1± 
22.7

17.7± 
11.4

0.578 –
−4.336 to 

7.666

Compli- 
cations

Arterial 
stricture

0 0 – – – 0 0 – – –

Arterial 
thrombosis

0
1  

(0.20%)
0.999 - – 0 0 – – –

Venous 
thrombosis

0 0 – – – 0 0 – – –

Ureteric 
leakage

3  
(6.82%)

3  
(0.61%)

0.009 1.844
0.828 to 

4.107
0 0 – – –

Ureteric 
stricture

0
3  

(0.61%)
0.999 – – 0 0 – – –

Lymphocele 0
10  

(2.04%)
0.999 – – 0 0 – – –

Delayed graft 
function

0
1  

(0.20%)
0.999 – – 0 0 – – –

Acute cellular 
rejection

0
2  

(0.41%)
– – – 0 0 – – –

Acute antibody 
mediated 
rejection

1  
(2.27%)

9  
(1.84%)

0.581 1.02
0.7828 to 

1.256
0 0 – – –

Graft loss
1  

(2.27%)
13  

(2.66%)
0.999 1.144

0.169 to 
7.731

0 0 – – –

Death
1  

(2.27%)
4  

(0.82%)
0.351 1.148

0.740 to 
1.781

0 0 – – –

Urinary tract 
infection

1  
(2.27%)

11  
(2.25%)

0.999 1.001
0.842 to 

1.189
0 0 – – –

Surgical site 
infection

0
6  

(1.23%)
0.999 – –

1  
(9.0%)

0 0.999 – –

Postoperative 
bleeding

1  
(2.27%)

11  
(2.25%)

0.999 1.001
0.842 to 

1.189
0 0 – – –

Duodenum 
perforation

0
2  

(0.41%)
0.999 – – 0 0 – – –

Colon 
perforation

0
2  

(0.41%)
0.999 – – 0 0 – – –

Strangulated 
ileus

0
1  

(0.20%)
0.999 – – 0 0 – – –

Table 4. Results of recipients.

95% CI – 95% confidence interval; HALDN – hand-assisted laparoscopic donor nephrectomy; SD – standard deviation.
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Figure 3.  (A) Mean estimated glomerular filtration rate of donors after right hand-assisted laparoscopic donor nephrectomy. (B) Mean 
estimated glomerular filtration rate of recipients transplanted from right hand-assisted laparoscopic donor nephrectomy 
donors. M – months postoperatively; POD – postoperative day; The Bonferroni method was used to adjust for multiple 
comparisons.
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a reoperation; it was treated laparoscopically without trans-
fusion. After discharge, 2 small bowel obstructions caused by 
adhesion in the handport site and 2 incisional hernias (0.41% 
each) were identified in group B (Table 3).

The graft weight, arterial, venous, and ureteric lengths were 
167.2 g vs 178.2 g (P=0.037, 95% CI; 0.706-21.296), 24.2 mm 
vs 25.7 mm (P=0.084, 95% CI; -0.199-3.195), 22.1 mm vs 23.5 
mm (P=0.153, 95% CI; 0.501-3.204), and 103.8 mm vs 108.8 
mm (P=0.331, 95% CI; -5.122-15.187), respectively (Table 3).

The results of recipient operations are shown in Table 4. The 
total ischemia time and time to initial urination were 83.1 
min vs 101.1 min (P<0.001, 95% CI; 9.348-26.434) and 17.1 
min vs 20.3 min (P=0.316, 95% CI; -3.019-9.337), respectively. 
Only 1 delayed graft function (0.20%) was identified in group 
B because of mistakenly sealing the renal artery with the tis-
sue-sealing device before division with the endostapling de-
vice; the recipient needed 1 course of haemodialysis after the 
transplant. Ureteric leakages were identified in 3 recipients in 
group A (6.82%) and 3 recipients in group B (0.61%) (P<0.001, 
95% CI; 9.348-26.434).

There was no significant difference in mean eGFR of the do-
nors and recipients throughout the perioperative and postop-
erative periods (Figure 2A, 2B).

In the right HALDN group (groups C and D), the operative du-
ration, blood loss, and warm ischemic time were 233.5 min vs 
224.5 min (P=0.578, 95% CI; -9.000-15.903), 41.8 ml vs 184.6 
ml (P=0.28, 95% CI; 142.727-128.630), and 171.0 s vs 160.8 s 
(P=0.545, 95% CI; -10.182-16.535), respectively. One donor in 
group D had an intraoperative complication of uncontrollable 
bleeding in the renal vein (9.0%) that led to an open conver-
sion. However, the donor was procured safely without trans-
fusion after an open conversion and was discharged from hos-
pital without any postoperative complications. Two donors in 
group C had wound infections (18.2%) postoperatively. After 
discharge, 1 incisional hernia (9.0%) was identified in groups C 
and D. Graft weight, arterial, venous, and ureteric lengths were 
160.3 g vs 175.0 g (P=0.283, 95% CI; 14.646-13.271), 31.6 mm 
vs 26.7 mm (P=0.175, 95% CI; -4.909-3.488), 18.2 mm vs 15.6 
mm (P=0.263, 95% CI; -2.545-2.212), and 98.9 mm vs 109.5 
mm (P=0.329, 95% CI; 10.591-10.596), respectively (Table 3). 
The results of the recipient’s operations are shown in Table 4. 
Total ischemia time and time to initial urination were 116.0 
min vs 124.7 min (P=0.617, 95% CI; -8.727-17.197) and 22.1 
min vs 17.7 min (P=0.578, 95% CI; -4.336-7.666), respectively. 
There was no delayed graft function in the right HALDN group.

Significant differences were not identified in the mean eGFR 
of the donors and recipients throughout the perioperative and 
postoperative periods (Figure 3A, 3B).

Discussion

Our analysis shows the efficacy and safety of left or right 
HALDN in living donors with abdominal surgical histories at 
the surgical sites. We performed 44 left HALDNs and 11 right 
HALDNs with abdominal surgical histories. Significant differ-
ences were not identified in the operation and graft quali-
ty for either the left or the right HALDN group. Graft quality 
was rarely evaluated by arterial, venous, and ureteric lengths. 
Longer arteries and veins are useful for safe anastomosis. 
Compared with the ODN, arterial and venous length tended 
to be shorter due to the wide endostaple. Arteries and veins 
should be exposed as safely as possible and as long as pos-
sible, especially in HALDNs. Short arteries and veins decrease 
the flexibility and lead to a difficult anastomosis, and a short 
vein might be a risk factor for graft venous thrombosis [12]. 
On the other hand, sufficient exposure of arteries and veins 
is considered difficult in living donors with abdominal surgi-
cal histories due to adhesion. However, in this study, arterial 
and venous lengths were not significantly different in a left 
and right HALDN, regardless of abdominal surgical histories. 
Further, it might lead to no significant difference in postoper-
ative arterial and venous complication rates in the recipients. 
The significant difference identified in the graft weight in a 
left HALDN may have been because there were significantly 
more males in group B.

Based on recipient operation results, the total ischemic time 
was significantly longer in group B compared with group A. 
These results did not correlate with the abdominal surgical his-
tories, but might correlate with the arterial numbers of grafts 
and their reconstructions. The numbers of grafts with more 
than 2 arteries and the arterial reconstructions were higher in 
group B compared with group A, although no significant differ-
ence was identified. Arterial reconstructions were associated 
with a significantly longer total ischemic time [15].

Many articles have referred to the incidence of urinary compli-
cations (1.0-9.2%) after kidney transplantation [17-21]. Common 
causes of urinary complications were vascularity of the donor 
ureter and the surgical technique. An appropriate ureter length 
is necessary for safe ureterovesical anastomosis. Some arti-
cles recommended a shorter ureter because of distal ureteric 
ischemia and kinking [22]. However, tension in the ureteroves-
ical anastomosis site due to a ureter that is too short might 
cause urine leakage and stricture. In the procurement proce-
dure, the ureter should be procured as long as possible, and 
after the reperfusion of the graft it should be cut to the ap-
propriate length according to the bladder size and vascularity 
of the distal ureter. On the other hand, in living donors with 
abdominal surgical histories, especially in the lower abdomen, 
gaining the appropriate ureteric length to maintain vasculari-
ty of the donor ureter is considered difficult due to adhesion. 

e929752-9

Hiramitsu T. et al: 
Abdominal surgical history and hand-assisted laparoscopic donor nephrectomy
© Ann Transplant, 2021; 26: e929752

ORIGINAL PAPER

Indexed in: [Science Citation Index Expanded] [Index Medicus/MEDLINE] 
[Chemical Abstracts] [Scopus]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



This study demonstrated that in a right HALDN, abdominal 
surgical histories did not increase ureteric complication rates. 
However, in a left HALDN, ureteric leakage was observed more 
frequently in the recipients who received transplants from do-
nors with abdominal surgical histories. These ureteric leakages 
were all treated with re-anastomosis. The intraoperative find-
ings of these recipients did not show necrosis of the ureter, 
and all ureteric leakages were considered to be due to inap-
propriate anastomosis. None of these ureteric leakages were 
directly correlated with abdominal surgical histories because 
no significant difference in the ureteric length was identified 
between donors with and without abdominal surgical histo-
ries. The adhesion around the ureter was not identified in the 
donors with abdominal surgical histories. Although other var-
ious complications were identified in recipients, these were 
treated well and there was no significant difference in any 
complication rate for a left and right HALDN.

The eGFR was investigated to evaluate graft functions and re-
maining kidney functions in both recipients and donors. There 
was no significant difference in the mean eGFR of recipients 
and donors throughout all perioperative and postoperative 
periods. This demonstrated that procurements for transplan-
tation were performed efficiently and did not cause any harm 
to the donor’s remaining kidney functions, even from donors 
with abdominal surgical histories.

The limitation of this study was that it was retrospective and 
18 donors were initially selected for ODN. Prospective studies 
on the impact of abdominal histories at the surgical sites on 
HALDN are needed. HALDN for donors with a total gastrecto-
my with a Roux-en-Y reconstruction, hysterectomy followed 
by adjuvant radiation therapy, aortic replacement for the ab-
dominal aortic aneurism, and a ureterolithotomy will be the 
next challenges.

Conclusions

Even in living donors with abdominal surgical histories at the 
surgical sites, left or right HALDN was performed efficiently 
and safely, except for donors who had undergone a total gas-
trectomy with a Roux-en-orY reconstruction, hysterectomy fol-
lowed by adjuvant radiation therapy, aortic replacement for the 
abdominal aortic aneurism, and a ureterolithotomy.

Conflict of Interest

None.

References:

 1. Ratner LE, Ciseck LJ, Moore RG, et al. Laparoscopic live donor nephrectomy. 
Transplantation. 1995;60:1047-49

 2. Wolf JJ, Tchetgen M, Merion R. Hand-assisted laparoscopic live donor ne-
phrectomy. Urology. 1998;52:885-87

 3. Clayman RV, Kavoussi LR, Soper NJ, et al. Laparoscopic nephrectomy. N Engl 
J Med. 1991;324:1370-71

 4. Flowers JL, Jacobs S, Cho E, et al. Comparison of open and laparoscopic live 
donor nephrectomy. Ann Surg. 1997;226:483-90

 5. Su LM, Ratner LE, Montgomery RA, et al. Laparoscopic live donor nephrec-
tomy: Trends in donor and recipient morbidity following 381 consecutive 
cases. Ann Surg. 2004;240:358-63

 6. Subramanian T, Dageforde LA, Vachharajani N, et al. Mini-incision versus 
hand-assisted laparoscopic donor nephrectomy in living-donor kidney trans-
plantation: A retrospective cohort study. Int J Surg. 2018;53:339-44

 7. Fonouni H, Mehrabi A, Golriz M, et al. Comparison of the laparoscopic ver-
sus open live donor nephrectomy: An overview of surgical complications 
and outcome. Langenbecks Arch Surg. 2014;399:543-51

 8. Nakajima I, Iwadoh K, Koyama I, et al. Nine-yr experience of 700 hand-
assisted laparoscopic donor nephrectomies in Japan. Clin Transplant. 
2012;26:797-807

 9. Barleben A, Gandhi D, Nquyen XM, et al. Is laparoscopic colon surgery ap-
propriate in patients who have had previous abdominal surgery? Am Surg. 
2009;75:1015-19

 10. Akyurek N, Salman B, Irkorucu O, et al. Laparoscopic cholecystectomy in 
patients with previous abdominal surgery. JSLS. 2005;9:178-83

 11. Seetahal S, Obirieze A, Cornwell EE 3rd, et al. Open abdominal surgery: A 
risk factor for future laparoscopic surgery? Am J Surg. 2015;209:623-26

 12. Mandal AK, Cohen C, Montgomery RA, et al. Should the indications for lapa-
roscopic live donor nephrectomy of the right kidney be the same as for the 
open procedure? Anomalous left renal vasculature is not contraindication 
to laparoscopic left donor nephrectomy. Transplanatation. 2001;71:660-64

 13. Sagban TA, Baur B, Rump LC, et al. Long-term graft outcome after renal arte-
rial reconstruction during living related kidney transplantation: Langenbecks 
Arch Surg. 2014;399:441-47

 14. Makiyama K, Tanabe K, Ishida H, et al. Successful renovascular recon-
struction for renal allografts with multiple renal arteries. Transplantation. 
2003;75:828-32

 15. Hiramitsu T, Futamura K, Okada M, et al. Impact of arterial reconstruction 
with recipient’s own internal iliac artery for multiple graft arteries on liv-
ing donor kidney transplantation. Medicine 43. 2015;94(43):e1811

 16. Wang K, Zhang P, Xu X, et al. Right versus left laparoscopic living-donor ne-
phrectomy: A meta-analysis. Exp Clin Transplant. 2015;13:214-26

 17. Mangus RS, Haag BW, Carter CB. Stented Lich-Gregoir ureteroneocystos-
tomy: Case series report and cost-effectiveness analysis. Transplant Proc. 
2004;36:2929

 18. Shoskes DA, Hanbury D, Cranston D, et al. Urological complications in 1,000 
consecutive renal transplant recipients. J Urol. 1995;153:18

 19. Streeter EH, Little DM, Cranston DW, et al. The urological complications of 
renal transplantation: A series of 1535 patients. BJU Int. 2002;90:627-34

 20. Choi YS, Kim KS, Choi SW, et al. Ureteral complications in kidney transplan-
tation: Analysis and management of 853 consecutive laparoscopic living-
donor nephrectomies in a single center. Transplant Proc. 2016;48:2684-88

 21. Bruintjes MHD, d’Ancona FCH, Zhu X, et al. An update on early urologi-
cal complications in kidney transplantation: A national cohort study. Ann 
Transplant. 2019;24:617-24

 22. Butterworth PC, Horsburgh T, Veitch PS, et al. Ureterovesical anastomosis 
in renal transplants: fewer complications with the extravesical technique. 
Transplant Proc. 1997;29:151

e929752-10

Hiramitsu T. et al: 
Abdominal surgical history and hand-assisted laparoscopic donor nephrectomy

© Ann Transplant, 2021; 26: e929752
ORIGINAL PAPER

Indexed in: [Science Citation Index Expanded] [Index Medicus/MEDLINE] 
[Chemical Abstracts] [Scopus]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


