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OBJECTIVES: We describe the results of over one hundred nephrectomies performed using a subcostal mini incision.
INTRODUCTION: A major effort has been undertaken to encourage living donor renal transplantation. New techniques that use
minimally invasive approaches to perform donor nephrectomy have been progressively accepted. Among these new procedures is
the mini-incision approach.

METHODS: We prospectively analyzed one hundred and seventeen consecutive donors that were subjected to subcostal mini-
incision nephrectomy at a single center. Surgical time, warm and cold ischemia time, intraoperative complications, time until hospital
discharge, presence of infection, bleeding, the need for a second operation, and death were analyzed. Eventual loss of donor renal
function was indicated by increases in serum creatinine and proteinuria.

RESULTS: The mean time of surgery was 180.5 + 26.2 minutes. The mean warm ischemia time was 93 +8.3 seconds, while the
mean cold ischemia time was 85.9 (+23.5) minutes. We had one case with an intraoperative complication, and only two patients
required another operation. An intra-abdominal abscess occurred in one patient (0.85%), proteinuria occurred in one patient (0.85%),
and a transitory increase of creatinine levels occurred in two patients (1.7%).

DISCUSSION: Reducing the length of the abdominal incision did not influence surgical time or result in an increase in intraopera-
tive complications relative to our historical data or literature reports. Organ preparation was accomplished successfully with a brief
warm ischemia time. Additionally, the mean hospital stay was short, and few surgical complications occurred.

CONCLUSION: The use of a subcostal mini incision is both safe and similar to conventional techniques previously described in
the literature.
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INTRODUCTION treatment for these patients because it is superior to dialysis

in terms of both survival and quality of life. Additionally, it

End stage renal disease (ESRD) is a major health
problem. Over the last few decades, significant
improvements have been made with dialysis (equipment
and methods) that have helped to steadily increase the
life expectancy of patients with ESRD. Consequently, the
prevalence of ESRD has also increased.!

Renal transplantation is widely accepted as the best
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is the most economically attractive option. However, renal
donations have not been sufficient to cover the number of
ESRD patients that are on the waiting list for a transplant. If
the current trends continue, over the next twenty years there
will be a five-fold increase in waiting time.!

Renal transplantations from a living donor provide better
short- and long-term results than transplants from a cadaver.
Thus, a major effort has been undertaken to encourage this
practice.>® New techniques that use minimally invasive
approaches have been progressively accepted. They are
less invasive for the donor and require shorter operation
times.* The new procedures include retroperitoneal and
transperitoneal laparoscopic procedures, hand-assisted
laparoscopic surgery, and mini-incision approaches.
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In the present study, we describe the results of over
one-hundred nephrectomies performed in our center using
a subcostal mini incision and compare them to data on
lombotomies and laparoscopic approaches from our previous
experience and the literature.

MATERIALS AND METHODS

We prospectively analyzed one hundred and seventeen
consecutive donors that were subjected to subcostal mini
incision nephrectomy between January 2005 and May 2007
at a single center. The mean age of the patients was 41.4
+ 10.1 years, and 70% were female. The mean body mass
index was 25.6 + 2.7 kg/m*. More than half of the patients
(55.5%) had a BMI higher than 25 kg/m?.

The right kidney was more frequently used than the left
(64.9% versus 35.1%, respectively), leaving the best kidney
with the donor. Most donors were related to the recipients
(87 out of 117 or 86.3%).

The patients were positioned in a horizontal dorsal
position with an inclination of 30 degrees above the surgical
bed. A small mini incision of 10 cm was made on the skin
about 3 cm below the last costal arch in the right flank
(Figure 1). Subcutaneous soft tissues were dissected until
the muscle layers were found. The external oblique, internal
oblique, and transverse muscles were cut. If the right kidney
was chosen, transperitoneal access was used; if the left
kidney was chosen, retroperitoneal access was used. We used
a regular orthostatic retractor in all cases. The dissection
was performed first on the ureter, preserving periureteral fat,
followed by dissection of the renal vein, artery, and upper
pole (Figure 2).

In procedures involving the right kidney, the renal vein
was cut near its insertion in the lower cava vein, and a direct
4-0 polypropylene suture was used for vena cava repair. On

Figure 1 - The mini subcostal approach for donor nephrectomy: An incision
of 10 cm is made about 3 cm below the last costal arch in the right flank.

508

CLINICS 2010;65(5):507-10

Figure 2 - Hilar dissection of the right kidney through a mini subcostal
incision: Optimal exposition of the vena cava and renal vessels.

the left side, the vessels were ligated near their insertion.

Surgical time, the presence of anatomical variations,
warm and cold ischemia time, and intraoperative
complications were all analyzed. A postoperative evaluation
was made and immediate and late surgical complications
such as infection, bleeding, the need for a second operation,
and death were reported. Eventual loss of donor renal
function was indicated by increases in serum creatinine and
proteinuria.

RESULTS

The mean time of surgery was 180.5 £26.2 minutes.
The mean warm ischemia time was 93 +8.3 seconds, while
the mean cold ischemia time was 85.9 +23.5 minutes. The
most common anatomical variation that we observed was
the presence of two renal arteries, which occurred in 11%
of patients. We also observed other variations, including
the presence of two renal veins (2.5%), three renal veins
(1.7%), three renal arteries (< 1%), two ureters (< 1%), or a
retroaortic renal vein (< 1%). The most common length of
stay in the hospital before discharge was three days.

No deaths associated with nephrectomy occurred
among the donors. We had one case with an intraoperative
complication involving a hepatic laceration due to epiploon
adherence. This patient evolved uneventfully in the
postoperative time.

Only two patients required another operation, both for
gonadal vein bleeding. An intra-abdominal abscess occurred
in one patient (0.85%). No further cases of infection were
observed.

After being discharged, proteinuria occurred in one
patient (0.85%) and a transitory increase of creatinine levels
occurred in two patients (1.70%).
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DISCUSSION

Since the introduction of laparoscopic nephrectomy
for transplantation in 1995, its safety has been under
discussion.>!! Many authors have compared the laparoscopic
option to open nephrectomy in living donors. The major
disadvantages of this technique include increases in both
cold and warm ischemia time and prolonged surgery'>'.
Other limitations of laparoscopy are the limited access to
adequate equipment in developing countries, higher costs,
more technical difficulties, and the learning curve necessary
for this procedure.

Some studies reported good results with the laparoscopic
approach. However, the surgeons conducting the surgery had
great expertise using this technique for nephrectomies.”®
Therefore, the best results may not be reproducible at
centers without staff who have previous experience with
laparoscopy.

In 2004, we published our initial study of fifteen
videolaparoscopic left nephrectomies using live renal
donors. The mean surgical time was 179.5 minutes, and the
warm ischemia time of the graft was 3.79 minutes. The mean
estimated bleeding was 141 mL. There was no need for a
blood transfusion or conversion to open surgery. Opioids
were required for analgesia in only two cases. On average,
3.1 doses of dipyrone were used for each patient during the
hospital stay, and hospital discharge occurred 3.2 days after
the operation. Two patients required re-operations, and one
of them eventually died."*

The use of mini incision nephrectomy is a safe option
for the standard urologist. It has no limitations regarding
equipment, and it is less invasive than conventional
nephrectomy.'* Comparing this initial experience with
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mini incision nephrectomy with our previous laparoscopic
nephrectomy data, there was no significant difference
in either surgical time or length of hospital stay.* In the
subcostal nephrectomy group, both the warm ischemia time
and incidence of re-operations were lower, and no major
complications or death occurred.

Aguiar et al. compared subcostal mini-incision to
lombotomy mini-incision and concluded that both are
safe and that neither offers a clear advantage over the
other’. Other studies have compared mini-incision open
nephrectomy to laparoscopic access, demonstrating
comparable safety with both procedures.’>”® In terms of
cost, previous studies have demonstrated that a subcostal
mini incision costs less than a laparoscopy. '

In our study, reducing the length of the abdominal
incision did not influence surgical time or result in an
increase in intraoperative complications. Even with the
presence of anatomical variations, neither an enlarged
incision nor a change in surgical access was needed because
the organ preparation could be accomplished successfully
with brief warm and cold ischemia times. Additionally, the
mean hospital stay was short, and few surgical complications
occurred.

CONCLUSIONS

The use of a subcostal mini-incision is both safe and
similar to conventional techniques previously described in
the literature. This type of procedure may be associated with
reduced surgical trauma, which in turn leads to a shorter
hospital stay, an earlier return to normal activities, and
reduced morbidity and mortality. Additionally, the risk of
complications proved to be low.
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