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  Case Report   Case Report 

 Unilateral-dependent pulmonary edema though reported in laparoscopic donor nephrectomies, has not been reported after 
laparoscopic non-donor nephrectomies. A 75-kg, 61-year-old man, a diagnosed case of right renal cell carcinoma was scheduled 
for laparoscopic nephrectomy. After establishing general anesthesia, the patient was positioned in the left-sided modified kidney 
(flank) position. During the 5.75-hour procedure, he was hemodynamically stable except for a transient drop in blood pressure 
immediately after positioning. Intra-abdominal pressure was maintained less than 15 mmHg throughout the procedure. Blood 
loss was approximately 50 mL and urine output was 100 mL in the first hour followed by a total of 20 mL in the next 4.75 hours. 
Total fluid received during the procedure included 1.5 L of Ringer’s lactate and 1.0 L of 6% hydroxyethyl starch. After an 
uneventful procedure he developed respiratory distress in the postoperative period with a radiological evidence of dependent 
lung edema. Clinical and radiological improvement followed noninvasive ventilation, intravenous diuretics and oxygen therapy. 
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 Abstract 

 Introduction 

 Laparoscopic nephrectomy has become increasingly popular 
for donor nephrectomies, since it is associated with lower 
morbidity and has the advantage that use of minimal access 
may promote kidney donation. [1]  We present a case of 
unilateral dependent pulmonary edema in an adult male 
patient who underwent laparoscopic nephrectomy for renal cell 
carcinoma. This entity is now increasingly being recognized as 
one of the complications unique to laparoscopic living donor 
nephrectomies. [2,3]  It is important that the anesthesiologists be 
aware of its possibility in any prolonged laparoscopic surgical 
procedures performed in lateral decubitus position. 

 Case Report 

 A 75-kg, 61-year-old man, a well-controlled hypertensive 

was scheduled for laparoscopic nephrectomy for right 
renal cell carcinoma. General anesthesia was induced with 
intravenous (IV) fentanyl 150 mcg and propofol 200 mg, 
and thereafter maintained with isoflurane 2% in oxygen 
and air. His trachea was intubated after establishing muscle 
relaxation with IV vecuronium 8 mg and repeat doses of 1 mg 
were administered to maintain a train-of-four count of 0 to 
1. Patient was mechanically ventilated with an initial setting 
of 600 ml of tidal volume and a respiratory rate of 12 per 
minute. He was positioned for surgery in the left modified 
kidney (flank) position. Intra-abdominal pressure (IAP) 
was maintained less than 15 mmHg during laparoscopy. 
Maximum peak airway pressure noticed during laparoscopy 
was 25 cm of H 2 O. End-tidal carbon dioxide (ETCO 2 ) less 
than 40 mmHg was maintained by increasing the respiratory 
rate to 15 to 16 per minute. Urine output was 100 mL in the 
first hour followed by a total of 20 mL in the next 4.75 hours 
despite two fluid challenges with 250 mL of 6% hydroxyl-ethyl 
starch (HES). Throughout the procedure the systolic and 
diastolic noninvasive blood pressures were 90 to 100 mmHg 
and 50 to 60 mmHg, respectively. There was a transient 
drop to 78/40 mmHg immediately after positioning, which 
was treated with a bolus of IV mephentermine 6 mg. His 
heart rate ranged from 60 to 90 beats per minute. There was 
no episode of desaturation during the procedure. A total of 
1.5 L of Ringer’s lactate and 1.0 L of 6% HES were infused 
during the entire 5.75-hour procedure. Intraoperative blood 
loss was approximately 50 mL. After the procedure with the 
patient supine, neuromuscular blockade was reversed after 
noting four twitches on train-of-four count. The trachea was 
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extubated when he was awake, breathing adequately with 
good cough reflex and having a sustained head lift. He was 
monitored in the postoperative room and administered oxygen 
supplementation 6 L/min by face mask. 

 Approximately 1 hour after tracheal extubation, he became 
anxious, complained of discomfort over the left chest and 
was tachypneic. The SpO 2  was 77% and coarse crepitations 
and rhonchi were heard over the left chest. Treatment was 
initiated by enhancing oxygen supplementation (by changing 
to a venturi mask set to deliver 0.6 FiO 2 ) and IV furosemide. 
Blood gas analysis at 0.6 FiO 2  revealed poor oxygenation with 
metabolic acidosis [pH: 7.288, pCO2: 39.9 mmHg, pO2: 
47.7 mmHg, SaO 2 : 80.1%, HCO 3 : 18.2(std), 18.5(calc), 
ABE: -7.3(calc), 6.9(std)]. ECG revealed sinus tachycardia 
with S 1 Q 3 T 3  pattern suggestive of right ventricular strain. 
A bedside echocardiogram showed normal biventricular 
systolic function. Troponin T level was not elevated at 12 hours 
after the episode. The chest X-ray revealed haziness of the 
entire left lung fields, more so in the mid and lower zones 
and haziness in the right perihilar area [Figure 1] suggestive 

of dependent lung edema. He was shifted to the ICU and 
noninvasive ventilation (NIV) initiated in the propped up 
position. Clinical and radiological improvement [Figure 2] 
was noted after 12 hours and the NIV was discontinued. The 
rest of his hospital stay was unremarkable. 

   Discussion 

 Our patient demonstrated an uncommon complication of 
laparoscopic nephrectomy performed in left-lateral position 
which manifested as acute postoperative desaturation with 
radiological evidence of dependent pulmonary edema. The 
lateral decubitus position alters the physiology of pulmonary 
ventilation and perfusion. During lateral position with 
controlled ventilation, the dependent zones or the lower 
lung become hyperperfused and hypoventilated, whereas the 
nondependent or the upper lung become hypoperfused and 
hyperventilated. Hypoventilation of the dependent lung occurs 
due to upward displacement of the dependent hemidiaphragm 
under anesthesia and the mediastinal sagging. [4]  Ventilation of 
the dependent lung gets further worsened by carbon dioxide 
pneumoperitoneum and patient positioning maneuvers, 
including flexion of the operating table and elevation of the 
kidney rest. 

 Starling’s equation states that the net fluid filtration at any 
point within a systemic or pulmonary circulation is largely 
dependent on capillary hydrostatic pressure. [5]  As the 
pulmonary capillary hydrostatic pressure was higher due 
to dependency, there was an increased propensity for fluid 
extravasation in the hyperperfused dependent lung. 

 Operations in which the patient is in the lateral decubitus 
position for 5 hours or more with high fluid requirements 
may be an independent risk factor for dependent pulmonary 
edema. [2]  Positive pressure ventilation could have masked 
the clinical manifestations of pulmonary edema during 
the intraoperative period. The possibility of re-expansion 
pulmonary edema was ruled out because it results from rapid 
re-expansion of a chronically collapsed lung. [6]  

 London  et al   . recommended routine intraoperative volume 
expansion to reverse the changes in renal blood flow during 
prolonged CO 2  pneumoperitoneum to improve urine output. [7]  
It has been suggested that optimizing intraoperative hydration 
by vigorous preloading may minimize the negative impact of 
pneumoperitoneum on renal perfusion as well as maintain 
urine production by the donor kidney. [8]  It is important to 
recognize the effect of prolonged pneumoperitoneum on urine 
output and avoid excessive intraoperative fluid administration 
in an attempt to stimulate urine production. [9]  Despite all the 

Figure 1: Left-sided dependent pulmonary edema

Figure 2: Resolving left-sided pulmonary edema
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evidence suggesting adverse effects of CO 2  pneumoperitoneum 
on renal blood flow and function, there have been no reports of 
permanent renal dysfunction after uncomplicated laparoscopic 
procedure. Lower volume fluid management strategies in 
laparoscopic donor nephrectomy do not appear to worsen 
recipient outcomes nor are they detrimental to the donors. [10]  
Although in the case described, large volumes were not 
administered, mechanical effects of prolonged lateral decubitus 
position, pneumoperitoneum, ventilation-perfusion mismatch 
and Starling’s forces summated to bring about this clinical 
condition. 

 This patient presented with unilateral dependent pulmonary 
edema following laparoscopic nephrectomy in lateral decubitus 
position for right renal cell carcinoma which manifested as 
acute postoperative desaturation. It is recommended that 
unilateral pulmonary edema be ruled out by radiological 
means, before tracheal extubation, whenever clinical evaluation 
indicates so. In case of pulmonary congestion or edema, 
it is prudent to ventilate the patient for few hours in the 
postoperative period. Should this happen after extubation, 
the management include oxygen therapy, ventilatory support, 
fluid restriction and diuretics. 

 References 

 1. Ratner LE, Montgomery RA, Kavoussi LR. Laparoscopic live donor 
nephrectomy: A review of the first five years. Urol Clin North Am 
2001;28:709-19.

2. Morrisroe SN, Wall RT, Lu AD. Unilateral pulmonary edema after 

laparoscopic donor nephrectomy: Report of two cases. J Endourol 
2007;21:760-76.

3. Modi M, Shah V, Modi P. Unilateral dependent pulmonary edema 
during laparoscopic donor nephrectomy: Report of three cases. 
Indian J Anaesth 2009;53:457-77.

4. Weiss SJ, Ochroch EA. Thoracic Anesthesia. In: Anesthesiology. 
Longnecker DE, Brown DL, Newman MF, Zapol WM, editors. 
Physiology: Principles of Ventilation and Perfusion. 1 st  ed. Newyork: 
Mc Graw Hill Medical; 2008. p. 1224-7.

5. Neligan PJ, Horak J. Monitoring and Managing Perioperative 
Electrolyte Abnormalities, Acid-Base Disorder and Fluid 
Replacement. In: Anesthesiology. Longnecker DE, Brown DL, 
Newman MF, Zapol WM editors. Estimating Perioperative Fluid 
Requirements. 1 st  ed. Newyork: Mc Graw Hill Medical; 2008 
p. 667-76.

6. Sohara Y. Reexpansion pulmonary edema. Am Thorac Cardiovasc 
Surg 2008;14:205-9.

7. London ET, Ho HS, Neuhaus AM, Wolfe BM, Rudich SM, Perez RV. 
Effect of intravascular volume expansion on renal function during 
prolonged CO 2  pneumoperitoneum. Ann Surg 2000;231:195-201.

8. Flowers JL, Jacobs S, Cho E, Morton A, Rosenberger WF, 
Evans D,  et al   . Comparison of open and laparoscopic live donor 
nephrectomy. Ann Surg 1997;226:483-90.

9. McDougall EM, Monk TG, Wolf JS, Hicks M, Clayman RV, Gardner S, 
 et al   . The effect of prolonged pneumoperitoneum on renal function 
in an animal model. J Am Coll Surg 1996;182:317-32.

10. Bergman S, Feldman LS, Carti F, Anidjar M, Vassiliou MC. 
Intraoperative fluid management in laparoscopic live-
donor nephrectomy. Challenging the dogma. Surg Endosc 
2004;18:1625-30.       

How to cite this article: Achar SK, Paul C, Varghese E. Unilateral 
pulmonary edema after laparoscopic nephrectomy. J Anaesth Clin Pharmacol 
2011;27:556-8.

Source of Support: Nil, Confl ict of Interest: None declared.


