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ABSTRACT

Our ability to detect and potentially to treat renal tumors earlier has increased exponentially
during recent years, in part owing to the introduction of more sophisticated imaging modalities. We
report 2 cases in which intraoperative sonography was used to localize tumors not palpable at
operation. In both cases surgery was performed on solitary kidneys for renal cell carcinoma in
otherwise healthy patients. (J. Urol.,, 139: 582-584, 1988)

Renal cell carcinoma in a solitary kidney or the presence of
synchronous lesions bilaterally poses a difficult urological di-
lemma. It is not yet known whether the patient is served best
by attempting to conserve functional renal tissue or by being
rendered anephric. However, our ability to detect and to treat
renal tumors earlier has increased significantly during recent
years, primarily because of the increased sophistication of our

imaging modalities. The ability to localize these lesions preop-

eratively and to be able to define their location precisely intra-
operatively might significantly improve our ability to conserve
renal parenchyma at operation for renal tumors. We report 2
cases in which intraoperative sonography was used to localize
tumors not palpable at operation. In both cases surgery was
performed for renal cell carcinoma in solitary kidneys of oth-
erwise healthy patients.

CASE REPORTS

Case 1. A 73-year-old man had undergone left nephrectomy
26 years before this hospitalization for renal cell carcinoma.
Medical history was significant for a coronary artery bypass
graft 8 years previously from which he was now free of symp-
toms. Followup evaluation with excretory urography (IVP) and
a chest x-ray had been negative until 2 years ago when a mass
was noted in the solitary right kidney. Renal ultrasound, com-
puterized tomography (CT) and selective right renal angiogram
confirmed this mass as solid with neovascularity. A repeat CT
scan 3 months later demonstrated an interval increase in size
of the initial lesion as well as a second lesion (fig. 1). The larger
mass, projecting from the lateral border around the mid portion
of the kidney, was approximately 4 X 8 X 2 ¢m. In addition, a
3 X 2 X 1 cm. mass was noted in the parenchyma, which was
surrounded by normal-appearing parenchyma and impinging
onto the collecting system. Neovascularity was demonstrated
by selective renal arteriography (fig. 2, A). Metastatic evalua-
tion with a bone scan and chest x-ray was negative. Admitting
laboratory evaluation yielded a blood urea nitrogen (BUN) of
22 mg./dl. (normal 5 to 25) and a creatinine of 1.5 mg./dl.
(normal 0.5 to 1.5).

Right renal exploration was planned with the intent of excis-
ing both lesions, either in situ or on the bench with subsequent
autotransplantation. An 11th rib thoracicoabdominal incision
was made for exploration. The kidney was freed from adherent
surrounding soft tissues. The renal artery then was exposed
and its branches were dissected. The renal artery branched
early with the posterior branch beginning at the lateral border
of the inferior vena cava. A bowel bag was placed around the
kidney and iced slush was applied. With vascular control of the
arterial branches the large tumor on the lateral border was
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excised rapidly and sent for pathological evaluation. Frozen
section revealed renal cell carcinoma. -

However, careful palpation of the kidney with and without
renal artery occlusion failed to disclose the location of the
second tumor as delineated clearly by the CT scan. Intraoper-
ative ultrasonography consultation was obtained to assist with
localization of this tumor. An Acuson ultrasound with a 5 mHz.
linear array transducer was used. The transducer was placed
into a sterile cellulose sheath with ultrasound coupling gel
against the transducer and sterile saline between the kidney
(which itself was in a sterile saline slush) and the cellulose
sheath. With this method clear sonographic images were ob-
tained. A 25 gauge needle was used to localize the tumor (fig.
2, B). The tumor was identified 0.5 to 1.0 cm. beneath the renal
cortical surface. Radial nephrotomy was performed and with
blunt dissection a golden yellow, soft tumor was identified and
excised. Frozen section again showed adenocarcinoma. A drain
was placed in the renal fossa, a chest tube was placed in the
6th intercostal space (mid axillary line) and the incision was
closed in standard fashion.

The postoperative course was complicated by a wound infec-
tion that required open drainage and secondary closure. Final
pathological diagnosis was clear cell renal adenocarcinoma with
tumor focally involving the surgical margins of resection. The
patient was discharged from the hospital 18 days postopera-
tively with a serum creatinine of 1.3 mg./dl. He had resumed
all normal activities 4 months later.

Case 2. A 73-year-old man had undergone left nephrectomy
43 years before this hospitalization for tuberculosis. Medical
history also was significant for mild chronic obstructive pul-
monary disease and adult onset diabetes mellitus. Renal sonog-
raphy, which had been performed as part of a study for recur-
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FiG. 1. Case 1. Abdominal CT scan shows large cortical tumor (large
arrows) and smaller medullary tumor (small arrows). Note that smaller
tumor does not extend to surface of kidney.
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Fic. 2. Case 1. 4, selective right renal arteriogram shows hypervascular mass (large arrows) bulging off cortical contour at mid pole of kidney.
Second renal mass (small arrows) is seen faintly in region of renal hilus. B, intraoperative real-time sonogram reveals centrally located renal

tumor (arrows). :

FiG. 3. Case 2. A, retrograde pyelogram shows splaying of mid and lower pole collecting systems by lower pole renal mass. B, parenchymal
phase of selective right renal artery arteriogram demonstrates that tumor is hypervascular, containing irregular tumor vessels (arrows).

rent epididymitis, revealed a right renal mass. An IVP and
retrograde pyelography (fig. 3, A) showed splaying of the mid
and lower pole collecting system. An arteriogram demonstrated
tumor hypervascularity (fig. 3, B). The preoperative CT scan
showed a poorly visualized mass, approximately 3 cm. in di-
ameter, bulging into the renal sinus but not extending to the
renal cortex (fig. 4). No lymphadenopathy or metastatic disease
was demonstrated by a CT scan, chest x-ray or bone scan.
Laboratory values included a BUN of 18 mg./dl. and a creati-
nine of 1.1 mg./dl.

An 11th rib, extraperitoneal, extrapleural incision was used
for right renal exploration. Vascular control of the renal vein
and single renal artery was achieved. The tumor could not be
located on careful palpation of the kidney despite temporary
occlusion of the renal artery. Intraoperative ultrasonography
consultation was obtained. The kidney was packed in iced
saline slush, the renal artery was clamped and, as described in
case 1, an Acuson ultrasound with a 5 mHz. linear array
transducer enclosed in a sterile sheath was used to locate the
tumor. A 3.0 cm. tumor was localized easily in the mid portion
of the kidney slightly towards the lower pole, approximately
1.5 cm. beneath the cortical surface (fig. 5, 4). In addition, a
previously unidentified calculus, measuring 0.5 cm. in diameter,
was located in the caliceal system beneath the tumor (fig. 5,
B). A 25 gauge needle was placed into the tumor under ultra-
sonic guidance. With this needle guide a longitudinal nephro-
tomy was made, the capsule of a 3.0 cm. nodule was identified,
and with blunt and sharp dissection the nodule was removed.
The frozen section report revealed adenocarcinoma. The calix

FiG. 4. Case 2. Abdominal CT scan shows mass (arrows) bulging
into renal sinus but not extending to renal cortical surface.

then was opened and the previously visualized calculus was
removed. After removal of the tumor several venous channels
and the collecting system were identified easily and closed. A
piece of perinephric fat was placed in the area of the tumor and
the capsule was closed over it. The total cold ischemia time was
55 minutes. After clamp removal the kidney appeared to be
well perfused and the incision was closed in standard fashion.
Final pathological diagnosis was clear cell renal adenocarci-
noma. The margins were not involved.

Convalescence was uneventful and the patient was dis-
charged from the hospital 9 days postoperatively with a BUN
of 14 mg./dl. and a serum creatinine of 1.4 mg./dl.
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FiG. 5. Case 2. Intraoperative real-time sonogram. A, coronal orientation reveals solid renal mass (large arrows) containing focal echo-poor
areas (small arrows) probably representing areas of necrosis. B, transverse orientation shows calculus (small arrows) alongside tumor (large

arrows).
DISCUSSION

These 2 cases provided a unique opportunity to use intra-
operative ultrasonography to localize small intrarenal tumors
not palpable despite arterial occlusion. The technique of intra-
operative ultrasound has been used effectively in pancreatic,>?
hepatic,® biliary* and neurosurgical cases.”® To our knowledge,
there are no references in the urological literature on the use
of intraoperative ultrasonography for localization of renal tu-
mors, although it has been described for surgery of calculous
disease.”*®

With the advent of more sophisticated imaging modalities,
such as magnetic resonance imaging, CT scan and ultrasonog-
raphy, our ability to detect and potentially to treat tumors
earlier has increased exponentially during recent years. Rinsho
and associates reported retrospectively that 30 per cent of the
renal cell tumors treated at their institution were found inci-
dentally during studies for other medical problems (70 per cent
by ultrasonography).’* If a lesion is found early enough, one
might speculate that enucleation of that lesion alone might be
possible. However, much controversy surrounds the use of renal
enucleation as treatment for remal cell carcinoma
Marshall and associates in a prospective study of 16 patients
found that enucleation appears to be a viable alternative for
tumors that are well circumscribed and small (less than 8 cm.
in diameter), have a low grade histological appearance and have
negative lymph nodes.** However, as they note tumor hetero-
geneity, venous invasion and possible multifocality of the tumor
contribute to limit the potential usefulness of this operation.
Novick and associates followed 33 patients retrospectively who
had undergone enucleation of renal cell carcinoma for paren-
chymal-sparing operations when either bilateral disease was
present or when a solitary kidney was involved.’* They noted
that the 3-year actuarial survival was 90 per cent in this group.

Intraoperative sonography is a useful adjuvant, especially
when palpation fails to disclose a radiologically demonstrated
lesion as depicted in these cases. In partial nephrectomy, after
the vessels are isolated, an attempt usually is made to palpate
and to localize precisely the lesion. If the lesion cannot be
palpated easily the renal artery is clamped in an.attempt to
soften the surrounding renal parenchyma. Regional hypother-
mia with ice slush is used routinely. Failing this, radial nephro-
tomy usually is made in an attempt to find the lesion. Blood"
and tissue loss®® occurs frequently (51 and 10 per cent, respec-
tively). It is in this setting, before the radial nephrotomy, that
intraoperative sonography would best be used.

In summary, intraoperative sonography has been shown to
be useful in localizing lesions that are difficult to palpate at

operation. Additionally, the evaluation intraoperatively for
multifocality, as well as delineation of the extent of the lesion,
might also be reasons to use intraoperative sonography with
most surgical procedures on solitary kidneys. In particular, our
ability to localize these lesions preoperatively coupled with the
ability to define their location precisely intraoperatively with
intraoperative ultrasonography might significantly improve the
outcome of conservative surgery for renal tumors.
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