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Abstract

Damage to intercostal nerves during surgical procedures has been
associated with a postoperative flank bulge, due to denervation of
the anterolateral abdominal wall musculature. This complication
has not been reported following percutaneous nephrolithotomy
(PCNL). We are aware of 3 cases, but have details on 2 cases
of postoperative flank bulge following supracostal PCNL which
are reported here. We also suggest how this complication could
potentially be minimized.

Introduction

Percutaneous nephrolithotomy (PCNL) has an established
role in the treatment of patients with complex urolithiasis
and has evolved since its introduction in the 1970s." PCNL
is generally a safe, minimally invasive treatment option, in
appropriately selected patients, with a relatively low rate of
serious complications.? Complications range from clinically
insignificant bleeding and postoperative fever, to more seri-
ous complications, such as bleeding requiring blood transfu-
sion, fluid extravasation, urinary fistula, sepsis, organ injuries
including pleural injuries (pneumothorax, hydrothorax, and
hemothorax), injury to abdominal viscera (colon, duode-
num, liver, and spleen) and rarely death.?

Supracostal access into the upper posterior calyceal sys-
tem is an ideal access choice in some circumstances, such
as the obese patient, patients with staghorn calculi and those
with stones in the renal pelvis and multiple lower pole caly-
ces. Upper pole access provides direct access to the upper
calyceal system, renal pelvis, the lower calyceal system and
the proximal ureter. Working down the axis of the kidney,

PCNL minimizes the torque put on the nephrostomy tract,
while accessing these locations with a rigid nephroscope.’
Supracostal upper pole access has been associated with
higher pulmonary complications compared to subcostal
upper pole or lower pole access; however, this has not been
found in all series and the rates of complications vary wide-
ly between reports.>® Supracostal access for percutaneous
nephrolithotomy has been associated with increased pain
compared to subcostal access.®® Damage to, or irritation of,
the intercostal nerves has been suggested as a cause of this
increased pain.'® Our cases report a previously unreported
complication of supracostal access for PCNL, flank bulge,
which may be related to damage to the intercostal nerve.'

A 43-year-old woman was treated for staghorn calculus that
extended into the upper, mid and lower pole infundibulae
measuring 4.3 cm x 3.7 cm. The PCNL was performed in
the prone-flexed position used by our group, which has
been previously described." A supra-12™ rib access was
used to enter a posterior upper pole calyx. A ureteral stent
was placed at the end of the procedure with no nephrostomy
tube drainage postoperatively, as is the routine procedure
in uncomplicated cases at our institution. Fluoroscopy was
used at the end of the case to examine the thorax and there
was no evidence of pulmonary complication. The procedure
was successful and the patient was discharged on postopera-
tive day one after removal of her Foley catheter. One week
later, the patient was seen at follow-up and complained
of an unsightly painless bulge of the left flank (Fig. 1, Fig.
2). She was otherwise well and stone-free. An ultrasound
was performed and ruled out a subcutaneous collection. At
further follow-up, the bulge had resolved. It lasted about 6
weeks in total.
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Fig. 1. Case 1: Lateral views.

A 54-year old woman was referred for bilateral staghorn
calculi. She underwent an uneventful, successful right PCNL
prior to treatment of the right staghorn calculus. Treatment
of the left staghorn calculus involved a posterior upper pole
approach through the 12%-intercostal space in the prone-
flexed position. There were no intraoperative complications,
a ureteral stent was placed without nephrostomy drainage,
and there was no evidence of hydro- or pneumothorax on
postoperative fluoroscopy of the chest. She was discharged
a day after surgery. The patient was seen 1 week postop-
eratively for follow-up and stent removal. She complained
of painless left flank bulging, which was seen on physical
examination. By her next follow-up visit, tone had returned
to her lateral abdominal musculature with resolution of the
flank bulge, which had lasted about 4 weeks in total.

Discussion

Flank bulge has never been reported following PCNL; how-
ever, flank bulge is a known potential complication of flank
incisions for various retroperitoneal surgical procedures and
has been reported in the urological,? vascular'® and neuro-
surgical literature.” ' Flank bulge due to laxity of the antero-
lateral abdominal musculature may be caused by damage to
intercostal nerves.™ In a cadaveric and electrophysiological
study, Fahim and colleagues showed that the most signifi-
cant intercostal nerve contributions to the anterolateral wall
came from the T11 and T12 nerves." They concluded that
postoperative flank bulge was likely due to denervation of
the abdominal musculature from injury to the T11 and T12
intercostal nerves.

McAllister and colleagues characterized key anatomical
relationships relevant to PCNL through anatomical dissection
of the 11" intercostal space.’® They recorded the distance of
the intercostal neurovascular structures from the 11t rib at 3

Fig. 2. Case 1: Anterior view.

sites: lateral border of the paraspinous muscle, the mid-
scapular line and the posterior axillary line. It was shown
that the intercostal nerve was exposed to injury in 85% of
the cadavers at the lateral border of the paraspinous muscle,
and in 100% at both the mid-scapular line and the posterior
axillary line. Exposure of the intercostal artery and vein also
increased as one moved lateral in the dissections; however,
there was a significantly greater risk of intercostal nerve
injury compared to the artery or vein at all 3 sites. This
McAllister study suggests that supracostal PCNL should be
performed with access just lateral to the paraspinous muscle
in the lower half of the 11™ intercostal space to decrease the
risk of damage to the intercostals neurovascular structures.
However, some authors advocate more lateral placement of
access tracts lateral to the midscapular line to minimize the
risk of pulmonary complications during supracostal PCNL.?

We aim to access the posterior upper pole calyx at about
30 degrees from the vertical. This tends to be close to the
mid-scapular line. Unfortunately, this is where the nerve is
exposed and is more vulnerable to damage. We also prefer
to insert the needle on the superior aspect of the 12 rib.
However, often, to access an upper calyx during expiration,
it is necessary to move more superiorly, making intercostal
nerve injury more likely.

Conclusion

This is the first report of flank bulge as a complication of
PCNL and it is presumed to be due to damage to the 11*
intercostal nerve during supracostal access to the upper pole.
It is unknown what the true incidence of this complication is,
and, as our report shows, it appears to be transient in some
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