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Case Report

1

2

Abdominal Compartment Syndrome: A rare but fatal

3

complication of Percutaneous Nephrolithotomy

4

5

Abstract:

6

Background:

7

Percutaneous Nephrolithotomy (PCNL) is the standard of treatment for large renal stones.

8

Intrabdominal hypertension during PCNL due to extravasation of irrigation fluid in the

9

peritoneal cavity may lead to organ dysfunction and may be fatal if not intervened on time.

10

Case Presentation:

11

We report a case of abdominal compartment syndrome as a complication of PCNL. After

12

timely diagnosis, the case was managed successfully with percutaneous intraperitoneal

13

drainage.

14

Conclusion:

15

It is imperative to be aware of raised intra-abdominal pressure during PCNL to prevent

16

abdominal compartment syndrome and to avoid its fatal outcome.

17
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Background:

21

Percutaneous Nephrolithotomy (PCNL) is the standard treatment for large renal stones[1,1].

22

With increased rise of renal stone incidence, there has been a rise in PCNL but still the stone

23

free rate and complications have been the kernel of discussion[2,3]. The outcome of PCNL is

24

measured in terms of stone free rate and complications and the goal of this surgery is to

25

provide maximum stone clearance with minimal morbidity. The most common complication

26

of PCNL is fever followed by bleeding[3]. Nevertheless, other rare complications may be

27

encountered and one of them is abdominal compartment syndrome (ACS) due to

28

intraperitoneal extravasation of irrigation fluid. We discuss a case of ACS which occurred as

29

complication during PCNL.

30

Case presentation:

31

A 28 year male who presented with right flank pain was found to have lower calyceal stone

32

in ultrasound abdomen. His serum creatinine was 75 umol/L. Subsequently, he underwent CT

33

urography (Figure 1) and mini PCNL was done in prone position. There was difficulty in

34

puncture and the whole procedure took about 70 minutes. He had high peak airway pressure

35

reaching upto 28 mmHg H2O but with maintained vitals at the end of procedure. He had

36

tremendously distended abdomen when turned supine and ultrasound abdomen revealed

37

intraperitoneal fluid collection. Aspiration showed clear fluid. His arterial blood analysis

38

revealed lactic acidosis. His intra-abdominal pressure (IAP) measured with intravesical

39

perurethral catheter was 41 cm H2O. He was not producing urine at that time. Pigtail drainage

40

of intraperitoneal fluid was planned. At the meantime, his blood pressure gradually dropped

41

to 75/50 mm Hg. About two litres of clear fluid was drained from the peritoneal cavity

42

(Figure 2) and his blood pressure (BP) slowly increased to 90/70 mm Hg. His IAP dropped

43

down to 28 cm H2O and urine output started increasing. His postoperative creatinine was 150
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umol/L. He was extubated and observed in intensive care unit for one day and discharged on

45

fourth postoperative day with normal creatinine and uneventful recovery.

46

47
48

Figure 1. CT Abdomen plain (left) and CT urography (right) showing right sided lower

49

calyceal stone

50
51

Figure 2. Placement of guidewire for pigtail drainage for the intraperitoneal collection as seen

52

in ultrasound abdomen

53

Discussion and Conclusions:

54

PCNL is an effective modality for renal stone with overall stone free rates between 49-78%

55

and even higher with reported rates of complication between 29% and 83%[3]. The Clinical
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Research Office of the Endourological Society (CROES) PCNL group has reported

57

complications in 20.5% of the cases with majority of complications being minor[3,4]. ACS as

58

a complication of PCNL is rare and only few cases are reported in the literature.

59

ACS is defined as a sustained IAP > 20 mmHg (with or without an abdominal perfusion

60

pressure < 60 mmHg) that is associated with new organ dysfunction / failure[5]. With direct

61

compression, low pressure system like intestinal tract and portal-caval system collapse under

62

high pressure. This leads to decreased venous return leading to decreased blood pressure

63

ultimately resulting in decrease in cerebral perfusion pressure[6]. This leads to ischemia and

64

anaerobic metabolism at cellular level with increase in lactate. There will be pressure-induced

65

cephalad displacement of the hemidiaphragms creating a functional restriction of

66

diaphragmatic excursion and pulmonary expansion resulting in high peak airway pressures

67

during volume ventilation and decreases in tidal volumes when pressure modes are used[7,8].

68

Extravasation of irrigation fluid into retroperitoneum is a common phenomenon in PCNL. To

69

have intraperitoneal collection, extravasation should be tremendously large enough to

70

perforate the peritoneum. One of the reasons for large extravasation in our case may be due to

71

use of mini-PCNL where there is high intrarenal pressure leading to increased extravasation.

72

If there is no hydronephrosis resulting in limited space for placement of amplatz sheath in

73

calyx, all the irrigation fluid straightway moves to the retroperitoneal space. This is

74

aggravated by blockage of ureteric catheter and Foley catheter. In our case, the stone was

75

located in the anterior lower calyx and there was no space in the calyx to place the Amplatz

76

sheath. At the same time, Foley catheter got blocked leading to increased intrarenal pressure.

77

Another reason for increased extravasation is inadvertent perforation of the renal pelvis or

78

thinned-out renal parenchyma during puncture and dilatation of the tract or even during

79

nephroscopy generating tremendous pressure leading to perforation. The risk of extravasation

80

becomes high if the renal pelvis or kidney parenchyma is already weakened by prolonged
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irritation or inflammation due to stone or infection. Other reasons for extravasation of

82

irrigation fluid in the peritoneal cavity are through and through puncture and dilatation of the

83

renal pelvis into the peritoneal cavity and misplacement of the Amplatz sheath outside the

84

kidney into the peritoneal cavity. Furthermore, duration of the surgery plays a crucial role as

85

the extravastion of fluid is proportional to the time taken for surgery.

86

Ozer et al reported difficulty in placing the dilator during pelvicalyceal intervention which,

87

they stated, may have caused fluid leakage inside the intra-abdominal cavity[9]. Similarly,

88

Etemedian et al found intact intraperitoneal viscera after laparotomy and in retroperitoneal

89

exploration, there was rupture of kidney’s thin and atrophic parenchyma at both poles leading

90

to extravasation[10]. Twycross et al reported a case of abdominal compartment syndrome

91

intraoperatively during ureteroscopy for the residual stone in a patient who had PCNL four

92

days back[11]. The seepage of irrigation fluid through the nephrostomy tract was thought to

93

be the cause for intraperitoneal extravasation. Tao and his colleagues also highlighted two

94

cases of abdominal compartment syndrome after PCNL and purported that mucosal tear in

95

the renal pelvis led to increased fluid absorption and intraperitoneal collection[12]. High-

96

volume fluid resuscitation (>3500 ml/24 h) is known a risk factor for increased IAP[13].

97

It is necessary to be vigilant to detect ACS earlier as this is almost uniformly fatal with high

98

mortality once multiorgan failure sets in[14]. The increase in peak airway pressure,

99

tachycardia and abdominal distension are the harbinger of raised IAP as hemodynamic

100

changes like decreased BP and oliguria may be the late signs[8]. Therefore, as the procedure

101

is commonly done in prone position, there should be good coordination between

102

anaesthesiologists and operating urologists to have high index of suspicion for timely

103

diagnosis of intraabdominal hypertension.

104

It is crucial to be aware of raised intra-abdominal pressure during PCNL to prevent

105

abdominal compartment syndrome and to avoid its fatal outcome.
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Abbreviation:

107

PCNL-Percutaneous Nephrolithotomy

108

ACS-Abdominal Compartment Syndrome

109

IAP-Intra-abdominal Pressure

110

BP-Blood Pressure

111

CT-Computed Tomogram

112
113
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