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Introduction
Renal cell carcinoma (RCC) is

the third most common urological
cancer worldwide.1 Since RCC is
resistant to chemotherapy and

radiotherapy, surgical resection is
still the mainstay of treatment for
this tumor, even for advanced cases.2
Until now, different open surgical
approaches have been used for
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successful radical nephrectomy. Here we present
a new incision technique for the management of
locally advanced RCC.

Materials and Methods
Patient Selection and Preoperative Evaluation

This study included ten patients with extensive
renal masses who were treated by the Urology
Department of Shiraz University of Medical
Sciences between March 2009 and September
2010. Renal masses were detected by history,
physical examination and abdominopelvic
ultrasound, and later confirmed by abdominopelvic
spiral computed tomography (Figure 1). All
patients were admitted to Nemazee Hospital two
days prior to surgery. Laboratory analyses included
blood urea nitrogen, serum creatinine, sodium,
potassium, hemoglobin, and liver function tests.
Each patient also underwent a chest X-ray to
check for possible lung metastases. Coagulopathy
was ruled out in each patient. Since there was a
probability of bowel involvement, each patient
received bowel preparation before the operation.

Operative technique
The patient was administered general

anesthesia and placed in the supine position. After
preparation and draping, we made either a right
or left classic subcostal incision which was
extended as a midline incision through the linea

alba to the lower abdomen. After making an
incision in the subcutaneous tissue, the
fasciomuscular layers of the anterior abdominal
wall and the peritoneum, the surgeon created a
triangular flap and retracted it outward (Figure
2A). The right ascending or left descending colon
was mobilized, and the renal artery and vein were
detected, ligated and divided. Then the involved
kidney was released from adjacent structures and
removed, including Gerota’s fascia. In cases with
invasion of the abdominal aorta or inferior vena
cava (IVC), vascular reconstruction was performed
after nephrectomy. After hemostasis and irrigation
with saline solution, a Hemovac drain was inserted
in the nephrectomy site. The peritoneum was
closed with chromic 4-0 sutures and the
fasciomuscular layer closed with running 1-0 PDS
sutures. The skin was closed with nylon 3-0 mattress
sutures. Bleeding was assessed by measuring the
amount of blood in the suction machine container
and counting the bloody gauzes and sponges.

Postoperative care
We transferred all patients to the intensive care

unit after the operation for better postoperative care
and management.

Results
We enrolled ten patients with extensive renal

masses in this study. Their preoperative character-
istics are listed in Table 1. The operations were
well-tolerated by all patients. Of the ten patients,
4 (40%) required reconstruction of the IVC and
1(10%) underwent aortic reconstruction. 

The operative findings are listed in Table 2.
Early after the operation, one patient developed
ileus that was successfully treated with insertion
of a nasogastric tube and conservative
management. The patients' surgical wounds were
checked for two weeks postoperatively and none
developed evidence of wound infection or
dehiscence (Figures 2B and 2C). In one patient
with a right renal mass and extensive involvement
of the abdominal aorta, the left renal artery and
kidney were also sacrificed during the operation.
The patient subsequently required hemodialysis
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Figure1. Large left renal mass.
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and died six months later due to lung metastases
and complicated renal failure. There were two
other patients with extensive RCC (one on the
right side and one on the left side) and aortic
involvement who also died at one month and nine
months after the operation. At the time of writing
this manuscript in January 2011, 7 (70%) patients
were alive with no evidence of abdominal
herniation at the surgical site. The pathology
findings of the renal masses from all patients are
listed in Table 3.

Discussion
Renal cell carcinoma is the most lethal

urological malignancy. Approximately 30% of
patients with RCC develop metastatic disease, of
whom 4% to 25% will have associated venous
tumor thrombosis.3 Open radical nephrectomy is
the standard of care in patients with large or
locally advanced RCC.4 Until now, various
incisions, each with advantages and disadvantages,
have been proposed for removal of the renal mass.
The choice of incision depends on several factors
and includes the tumor size, surgeon’s preference
and experience, involvement of the adjacent
organs or great vessels, and the patient’s body
habitus. A flank incision provides adequate
exposure for small renal masses. Moreover,
urologists are more familiar with the flank
approach compared to other approaches, and it also
offers an extraperitoneal approach with minimal
manipulation of the peritoneal viscera. However,
the inability to examine the intraperitoneal organs,
minimal exposure to the renal vascular pedicle,
and increased probability of vertebral disk disease
deterioration are some of the disadvantages of
this approach. In addition, venous return may be
impaired during flank position procedures, which
can lead to hypotension and cardiac arrhythmia.5

The anterior 11th rib incision is similar to the
flank incision; however, this approach offers the
benefits of a smaller incision, obviates the need
to remove the rib, and minimizes the risk of
pneumothorax.6

The anterior subcostal incision is a transperi-
toneal approach which is valuable for small to

medium-sized tumors. The advantages of this
approach include the ability to examine the
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Figure2. Left subcosto-midline incision (A); Appearance of the site
of the right subcosto-midline incision several days after surgery (B);
Appearance of the site of left subcosto-midline incision two months
after the surgery (C).
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intraperitoneal organs, excellent access to upper
pole renal tumors or adrenal masses, and good
exposure of the renal vascular pedicle.6

The chevron incision is similar to the subcostal
incision and is suitable for large renal masses. It
also provides very good exposure in cases with
involvement of the renal vein and minimal IVC
tumor or thrombus extension.6

The thoracoabdominal incision is useful in
patients with large upper pole renal masses. It
provides access to the thoracic cavity and allows
hepatic mobilization in renal tumors that involve
the IVC. The disadvantages of this approach
include the need for chest tube insertion, longer
operative time, and increased postoperative pain.7

One drawback of all the incisions noted above
is that they do not provide adequate exposure in
obese patients, those with giant renal masses, and
with extensive encasement of the abdominal great
vessels or extensive IVC thrombosis, for whom
surgery requires prolonged exposure of the aorta
or IVC. The subcosto-midline incision is useful in
patients who present these challenges, since it
offers excellent exposure of the liver and upper left
quadrant with suitable access to the lower portions
of the aorta and IVC. Obesity and prior abdominal
surgery are challenging problems in radical
nephrectomy, especially in patients with very
large renal masses. Difficult exposure of the renal
hilum and inability to mobilize the kidney well
may cause injury to vascular or adjacent organs.
In our experience the subcosto-midline incision
decreases the chances of the complications
reported in the literature. 

Conclusion
In conclusion, like Sherlock Holmes, who said,

“data, data, data”, a surgeon would say, “exposure,
exposure, exposure” when faced with a difficult
surgery. The subcosto-midline incision or anterior
triangular flap incision is a modified abdominal
incision, and our experience has shown it to be
useful for resecting locally advanced large renal
masses. Good exposure is the key to success when
we perform challenging operations, since the goal
is to increase the patient's chances of complete

tumor resection and to improve survival, which is
the ultimate goal of management in patients with
huge renal masses. 
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