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INTRODUCTION

Generally, smaller incisions are viewed as less invasive 
and can contribute to a quicker recovery [1]. For a long 
time, the recipient procedure in kidney transplantation has 
remained largely unchanged, with only a few reports of the 
procedure being performed with a minimal skin incision 
[2]. Currently, other minimally invasive techniques, such 
as robotic procedures, are being explored [3]. Starting in 

April 2022, we altered kidney transplant recipient proce-
dures from the traditional method to a technique involving 
a smaller incision. In this study, we analyzed the 27 cases 
in which we used this technique until July 2023, focusing 
on graft function, complications, and analgesic use.
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completed 27 cases. We analyzed several factors in these 27 cases, including the size 
of the incision, rewarming time, anastomosis time, graft function, analgesic use, and 
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Results: The average incision size was 73 mm. The time taken for anastomosis was 24. 
1 minutes, while the rewarming time averaged 43.1 minutes. There were no instances 
of primary nonfunction. One case necessitated postoperative dialysis three times due 
to heart failure. Following stent removal, one patient developed grade 1 hydronephro-
sis. There was one instance of bleeding from the drain insertion site. Another case in-
volved a clamp injury to the external iliac artery, which necessitated stent insertion on 
the fourth postoperative day. Compared to procedures performed using conventional 
methods, the use of analgesics was less in these cases.
Conclusions: Our minimally invasive technique, which involves a small incision, is a fea-
sible alternative that could potentially be less invasive than traditional methods.
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METHODS

This research did not involve any additional procedures 
beyond the original surgical procedure and regular clinic 
visits after discharge. The Institutional Review Board of 
Miyazaki Prefectural Hospital waived the need for approval 
for this particular study (waiver no. 23-30), and informed 
consent has been obtained.

We analyzed 27 consecutive kidney transplant recip-
ients at Miyazaki Prefectural Hospital from April 2022 to 
July 2023. The analysis focused on graft function, analge-
sic use, incision size, rewarming time, anastomosis time, 
and complications

Surgical Procedure 
All procedures were performed under general anesthe-
sia with the patient in a supine position. An incision of 
approximately 7 cm was made along the Langer's skin 
line (Fig. 1). The Retzius space was accessed below the 
arcuate line. The external oblique fascia, internal oblique 
fascia, and transabdominal fascia were dissected layer 
by layer at the attachment to the rectus muscle fascia. 
The peritoneum was reflected medially, and the external 
iliac artery and vein were exposed, securing space for the 
graft cranially. The graft was inserted through the incision 
prior to vessel anastomosis. Venous anastomosis was 
performed end-to-side with 6-0 Prolene. The posterior 
wall was sutured intraluminally, then over and over for the 
anterior wall. Arterial anastomosis was performed end-
to-side using the parachute method with 6-0 Prolene. 
After reperfusion, the graft's color was assessed by direct 
vision by retracting the abdominal wall anteriorly, and 
the graft's blood flow was examined by ultrasound. The 
retractor's position was then changed to the direction of 
the bladder for ureterocystostomy. Ureterocystostomy 
was performed using the Lich-Gregoir technique with the 
ureteric stent inserted. The fascia was closed layer by 

layer with No. 1 polydioxanone suture (PDS), and the skin 
was closed with a subcutaneous running suture using 4-0 
PDS.

RESULTS

The characteristics of the current 27 cases involving a 
small incision, as well as the most recent 27 cases using 
the conventional method conducted prior to the introduc-
tion of the small incision, are presented in Table 1. The 
results of the comparison between the two groups are 
displayed in Table 2. There were no instances of prima-
ry nonfunction, except for one case in the small incision 
group that required postoperative dialysis three times 
due to heart failure. All other cases achieved immediate 
graft function (Fig. 2). One case developed grade 1 hy-
dronephrosis after stent removal and is currently still on 
a stent. One case experienced bleeding from the drain 
insertion site in the small incision group, and two cases 
were taken back to the operating room for hematoma 
evacuation. We administer fentanyl until extubation in the 
intensive care unit (ICU) on postoperative day 1, and pro-
vide acetaminophen as needed after extubation according 
to patient requests. The dosage of acetaminophen used 
in the small incision group was significantly less than the 
dosage used in the conventional group. 

In conclusion, the procedure involving a small incision 
for kidney recipients proved feasible in terms of short-
term graft function. The level of pain may be minor, as 
indicated by the analgesic use. The rate of complications 
was acceptable.

HIGHLIGHTS

•	Kidney transplantation through a small incision is fea-
sible.

•	A smaller incision may reduce the need for analgesics.
•	Using a retroperitoneal approach with a small incision 

could potentially reduce the risk of complications such 
as hematoma, lymphocele, incisional hernia, or torsion. 

A B

Fig. 1. Skin incision: (A) conventional incision (B) small incision. 
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DISCUSSION

Kidney recipient procedures have long been performed 
with few variations [3]. Traditionally, hockey stick inci-
sions or Gibson incisions of approximately 15 cm have 
been utilized. In our small incision method, the incision 
is made along the Langer's line of the skin, which re-
sults in less pain for patients. Additionally, the reduced 
dissection of the extraperitoneal space helps to mini-
mize the risk of lymphocele [4] or bleeding. In the small 
incision group, there was one case where the patients 
were returned to the operating room to halt bleeding, and 

in the conventional group, there were two such cases. 
Both of these cases in the conventional group involved 
a hematoma that developed in the dissected retroperi-
toneal space. Conversely, one case in the small incision 
group experienced bleeding from the muscle at the drain 
insertion site. This patient had previously experienced 
subcutaneous bruises multiple times and was preopera-
tively prepared with plasma exchange and rituximab. The 
preoperative preparation, in conjunction with her poten-
tial primary hemostasis deficiency, may have caused the 
bleeding. Increased dissection space could heighten the 
risk of bleeding or lymphoma [4]. Furthermore, it appears 
reasonable that a smaller incision reduces the risk of de-
veloping an incisional hernia [5], although no patients in 
either group developed an incisional hernia in this series. 
Currently, some facilities are advocating for robotic re-
cipient procedures [3]. These robotic procedures involve 
a small abdominal incision and several port placements. 

Table 1. Basic characteristics of small incision group and conventional 
incision group

Variable
Small incision 

(n=27)
Conventional 

(n=27)
Age (yr; mean) 51.9 44.1
Sex (male:female) 19:8 10:17
Donor
   Wife 14 4
   Husband 4 9
   Mother 6 8
   Father 2 4
   Brother 1 2
Cause of renal failure
   Type 2 diabetes mellitus 10 7
   Focal segmental glomerulosclerosis 1 1
   Lupus 3 0
   Chronic glomerulonephritis 1 3
   Polycystic kidney 2 1
   Immunoglobulin A 2 9
   Floating kidney 1 0
   Kidney stone 1 0
   Nephrosclerosis 4 1
   Unknown 2 2
   Interstitial nephrosis 0 1
   Hypoplastic kidney 0 1
   Nephronophthisis 0 1
Immunosuppressants (induction)
   Tac, MMF, steroid, Basi 18 0
   Tac, MMF, steroid, Basi, Rit 9 13
   Tac, Ever, steroid, Basi 0 13
   CyA, Ever, steroid, Basi, Rit 0 1
Dialysis duration (day; mean) 556 585
Tac, tacrolimus; MMF, mycophenolate mofetil; Basi, basiliximab; Rit, 
rituximab; Ever: everolimus; CyA, cyclosporin A. 

Table 2. Comparison of results between the small-incision group and the 
conventional incision group

Variable
Small incision 

(n=27)
Conventional 

(n=27)
P-valuea)

Incision size (mm) 73 125 <0.001
Rewarming time (min) 43.1 51.9 0.004
Total operation time (min) 183.2 189.4 0.577
Anastomosis time (min) 24.1 29 0.016
Ureteroneocystostomy time (min) 19.1 20.7 0.460
Blood loss (mL) 244.2 346.2 0.354
No. of arteries -
   3 2 0
   2 8 9
   1 17 18
Day of discharge (postoperative day) 15.1 15.5 0.666
Graft laterality (right:left) 5:22 7:20 -
Graft weight (g) 180 162.8 0.180
Fentanyl (mg) 1.57 1.53 0.440
Acetaminophen (g) 1.07 2.81 <0.001
Complications -
   Bleeding 1 2
   Clamp injury 1 0
   Hydronephrosis 1 0
Body mass index (kg/m2)
   Donor 23.5 23.2 0.710
   Recipient 23.3 21.4 0.058
Values are presented as mean value or number. 
a)Significance was calculated using the Student t-test.
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Moreover, the intra-abdominal approach used in the ro-
botic procedure requires dissection of the peritoneum, 
and any contact or isolation of the bowel could potentially 
lead to postoperative ileus. Additionally, torsion of the 
renal graft is most commonly reported in grafts placed 
intra-abdominally, but it can also occur in some cases in 
the extraperitoneal space [6-8]. Therefore, even with the 
closure of the retroperitoneum at the end, the abdominal 
cavity approach in the robotic procedure could increase 
the risk of torsion over time. Our small incision method, 
which involves a minimal dissection of the retroperitoneal 
space, may be less invasive than the robotic procedure 
from this perspective. 

Technically, it is crucial to sew the vessel with each 
donor and recipient side in intima-to-intima contact to 
prevent clot formation. The level of incision is also im-
portant to ensure optimal access to the vein and artery 
without any tension. Typically, the medial edge of the in-
cision starts from three finger breadths above the pubic 
symphysis and one finger breadth lateral to the midline. 

Then, the incision follows the skin fold laterally for 6 to 
7 cm, depending on the width of the graft size. Howev-
er, if the graft size is large or the recipient's body mass 
index (BMI) is too low, the level of the incision should be 
higher. In such cases, we start the incision from four fin-
ger breadths from the pubic symphysis to place the graft 
more cranially in the retroperitoneal space. In one case, 
the right kidney was used as a graft from her husband, 
with a short thin renal vein, and the recipient's BMI was 
only 17.7 kg/m2. The vein was torn due to tension, and 
we closed the original anastomosis site and established 
a new anastomosis site more cranially. Our protocol is to 
continue administering fentanyl from the operation until 
extubation in the ICU. After extubation, acetaminophen is 
used as needed at the patient's request. The amount of 
acetaminophen used was less in the small incision group 
than in the conventional group. One issue that remains 
unresolved is that by placing the graft inside first, we can-
not cool the graft during the anastomosis. The average 
rewarming time was 41.5 minutes, and during this time, 
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Fig. 2. Serum creatinine (Cr) levels before 
and after kidney transplantation. (A) Small 
incision group. (B) Conventional group. Each 
color of the graph corresponds each patient. 
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we did not experience primary nonfunction or delayed 
graft function, except in one case of delayed graft func-
tion due to heart failure.
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