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Abstract

Percutaneous nephrolithotomy is indicated for renal stones larger than 2 cm and upper ureteral stones not
amenable to retrograde management. Supracostal access may enable better access to the entire collecting system
and even be preferential in some cases, although having a higher risk of pleural or lung injury, resulting in
hydrothorax or pneumothorax. We report a case of a patient who developed a massive hydrothorax during surgery.
In this particular case the hydrothorax was mainly composed of iodixanol (visipaque®) isosmolar nonionic contrast
media. We assume that this was the reason why a subsequent systemic inflammatory response syndrome (SIRS)
was observed. There is no reference in the literature to a prolonged SIRS associated to a hydrothorax mainly
composed of nonionic contrast media following a supracostal percutaneous nephrolitotomy.
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Case report

A 54-year-old woman was hospitalised for a scheduled left
supracostal percutaneous nephrolithotomy. She complained of
periodic urinary tract infections and during etiologic investigation a
radiopaque kidney stone located in the medial superior calyceal group,
estimated by abdominal computed tomography in 2.2 cm was
diagnosed. There was no past history concerning the respiratory and
cardiovascular systems. She was chronically medicated for anxiety and
depression and she referred mild dyspepsia. On admission she had
completed a two-week period of ciprofloxacin because of an
Escherichia coli ampicilin resistant urinary tract infection. She was not
aware of any medication allergy. Fourteen years before she was
submitted to a total hysterectomy and bilateral anexectomy to treat a
benign pathology. Her physical examination, preoperative haemogram
and biochemistry study were normal.

The patient was classified as being an ASA II, and balanced general
anaesthesia ~ with  endotracheal intubation was performed.
Intraoperatory prophylactic cefoxitin 2 g at the beginning of
procedure and every two hours 1 g dose was given. After retrograde
ureteropyelography and insertion of a ureteral catheter, the patient
was positioned in ventral decubitus and renal access between the 11th
and 12th ribs was obtained. The supero-lateral calyx was successfully
punctured under fluoroscopic control and tract dilation was carried
out with a balloon. After injection of methylene blue trough the
ureteral catheter, progression until the stone was not possible because
of a narrow calyceal infundibulum. Superomedial calyceal puncturing
was attempted, but with no success. From the initial renal puncture to
the detection of the hydrothorax around 50 minutes had passed.
During the surgery it was observed a small but gradual increase on

peak airway pressure, a slight decrease in the pulmonary compliance
on the spirometry curve, and also an increase requirement of higher
inspired oxygen concentrations. The consecutive arterial blood
gasometries reflected a sustained hypercapnia, a respiratory acidosis
and an increase on the alveolar to arterial oxygen gradient, suggesting
increasing shunting. After the stone removal attempts stopped, a
thoracic x-ray was obtained and a massive hydrothorax was identified,
as shown in Figure 1.

Figure 1: A thoracic x-ray

Hemodynamic instability was not observed. A temporary thoracic
drain (12 French nephrostomy) was immediately inserted in the
pleural cavity under fluoroscopic control, with drainage of 1.3 L of a
viscous hematic fluid. We estimate that around 0.5 L of iodixanol
(visipaque®) isosmolar nonionic contrast media were used during the
procedure. The patient was awakened and extubated, but on
admission at the post anesthetic unit care showed signs of respiratory
distress, with a type 2 respiratory acidosis with acidemia (pH 7.189;
PaO, 62 millimeters of mercury (mmhg); PaCO, 56.9 mmHg; HCO;
19.2 mmol/L). She also had anaemia, with initial blood haemoglobin
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of 12.9 g/dL and at the end of the surgery of 10.7 g/dL (normal value
range: 12-16 g/dL). She was transferred to the intensive care unit
(ICU) with a high concentration oxygen mask, and scheduled for a
successful removal of the temporary pleural drain and insertion of a
number 27 French thoracic drain on the left 5th intercostal space.

The patient stayed at the ICU during one day, and was transferred
to an intermediate care unit with haemodynamic stability, but a
systemic inflammatory response syndrome (SIRS) (fever, 23.08 x 10°/L
leucocytes (normal range: 4.5-11 x 10%) with 95% of neutrophils
(normal range: 40-70%), c-reactive protein (CRP) 443 mg/L (normal
range: 0.0-5.0 mg/L). Gram negative prophylactic antibiotics (initially
ceftriaxone and then colistine tazobactan) and analgesia with
morphine were initiated. The thoracic drain was clamped and
removed after two days. During those 48 hours only 0.5 L of serous-
haematic-fibrin fluid had drained. The patient was transferred to the
urology ward with normal arterial blood gasometry with 2 L oxygen
nasal cannula. The patient stayed there during 22 days with an
oscillating SIRS (asthenia, fever, leukocytosis with neutrophilia, high
CRP, reactive thrombocytosis with maximum of 1,229 x 10°/L
(normal range: 150-350 x 10%/L) unresponsive to large spectrum
antibiotics (meropenem), but always with haemodynamic stability and
decreasing dependence on oxygen. During that time the patient did
two blood and urine microbiologic screens that were sterile. Since it
was noted an abnormal left inferior pulmonary field auscultation a
thoracic computed tomography was performed and a loculated pleural
empyema was found. A controlled radiologic drainage was done, but
only a scarce amount of sterile purulent content was removed, so only
microbiologic study was possible. Bacterial growth was not identified
in this culture.

Seven days after this procedure the patient was discharged from
hospital asymptomatic and with a normal haemogram and
biochemistry.

Discussion

The pleural violation in the form of hydrothorax is an established
complication of the supracostal approach in percutaneous
nephrolithotomy, especially if done above the 11th rib. A chest x-ray is
recommended after this approach. Nevertheless, it is a safe and
effective technique with acceptable morbidity in selected cases of
complex renal upper ureteral, and upper caliceal stones [1-6]. Longer
operative time and higher ASA scores are associated with the risk of
more severe postoperative complications [5-9].

The incidence of any adverse reaction to iodinated contrast media
(ICM) is about 15% with an estimated risk of about 3% to nonionic
ICM. Adverse reactions to ICM can be divided into hypersensitivity
and physiochemotoxic reactions. Hypersensitivity reactions are
idiosyncratic and can be further divided into immediate and delayed
reactions. Immediate reactions develop within one hour of
administration and they tend to mimic an anaphylactic (allergic)
reaction [10-14]. Delayed reactions become apparent at least 30
minutes after but within 7 days of the ICM injection, and they are
most often cutaneous [13,15].

Physiochemotoxic reactions are nonidiosyncratic, dose dependent
and include renal toxicity, hyperthyroidism, vasovagal reactions and
local tissue damage caused by contrast extravasation. They appear to
relate to the ionic and osmotic nature of the ICM [10-14].

We noticed that there is no reference in the literature to a
prolonged SIRS associated to a hydrothorax following a supracostal
percutaneous nephrolitotomy [1-8]. This hydrothorax was composed
of a significant amount of contrast media. The microbiologic
screenings suggested that there was no infectious disease, and we
virtually covered all the potential respiratory, urinary and nosocomial
bacterial foci. Therefore, we could be in the presence of a
physiochemotoxic nonidiosyncratic adverse reaction to the medium
contrast extravasation into the pleural cavity. Iodixanol (visipaque®) is
an isosmolar nonionic contrast medium and produces adverse
reactions only rarely [9-11]. Nevertheless, they are described especially
if great amounts are extravasated, in this case into the pleural cavity.
The pathogenesis of such adverse reactions probably involves direct
cellular effects; enzyme induction; and activation of the complement,
fibrinolytic, kinin, and other systems [9].

Conclusion

The SIRS observed in this patient had an atypical course and the
microbiological screenings were negative. It was also unresponsive to
broad spectrum antibiotic therapy. Therefore, a rare and not
previously described reaction to visipaque® should be considered as a
possible cause for this postoperative complication. Furthermore, it
could motivate a reflection whether this contrast is as innocuous as we
think.
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