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Octreotide-induced acute life-threatening gallstones after vicarious contrast medium excretion: A case report
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Abstract
BACKGROUND
Octreotide is widely used for the treatment of acromegaly, neuroendocrine tumors, and secretory diarrhea. However, long-term octreotide treatment can increase the incidence of gallstones. Vicarious contrast medium excretion (VCME) through the hepatobiliary system is well known. However, few studies have reported octreotide-induced acute gallstones following VCME.

CASE SUMMARY
A 69-year-old man presented with left lower back pain and hematuria caused by a fall. The patient had a history of polycystic kidney disease. VCME occurred following renal artery embolization for a ruptured polycystic kidney. After 5 d of treatment with octreotide, the patient developed acute gallstones and intrahepatic cholestasis which further induced pancreatitis and cholangitis. He was discharged after hemodialysis, antibiotics, and supportive treatments.

CONCLUSION
For patients with a high-risk of VCME, octreotide should be cautiously administered and carefully monitored.
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Core Tip: Vicarious contrast medium (CM) excretion (VCME) through the hepatobiliary system is well known. Long-term octreotide treatment can increase the incidence of gallstones. In this case, acute gallstones may have been induced by octreotide after VCME through the hepatobiliary system. When the CM was excreted into the hepatobiliary system, which was retained for a long time and concentrated by octreotide, it might change the physicochemical properties of bile and decreased nucleation time, finally resulting in the formation of acute gallstones.


INTRODUCTION
Contrast medium (CM) is widely used in intravenous pyelography, computed tomography (CT), and angiography examinations. The incidence of adverse reactions due to CM is low, especially when using modern non-ionic CMs. Vicarious CM excretion (VCME) is a well-recognized entity, of which excretion through the hepatobiliary system accounts for the majority of cases, and is asymptomatic[1]. Octreotide is widely used for the treatment of acromegaly, neuroendocrine tumors, and secretory diarrhea, and long-term treatment significantly increases the incidence of gallstones, most of which are asymptomatic[2]. 
We report a patient who developed acute gallstones following treatment with octreotide after VCME.

CASE PRESENTATION
Chief complaints
A 69-year-old Chinese male complained of yellow discoloration of the skin and urine with abdominal distension.

History of present illness
The patient was admitted to the emergency department of our hospital in the afternoon of June 11, 2020 complaining of left lower back pain and hematuria caused by a fall 6 h previously. His blood pressure was 81/46 mmHg at admission, and laboratory tests revealed a hemoglobin level of 80 g/L, blood urea nitrogen of 7.9 mmol/L, creatinine of 105 μmol/L, and pH 7.30. Ultrasonography (US) and contrast-enhanced CT (60 mL, 270 mg of iodine/mL; Yangtze River Pharmaceutical Group, Taizhou, China) revealed bilateral polycystic kidney with rupture of the left kidney, a huge hematoma, and multiple liver cysts. The gallbladder and pancreas were normal. Emergency renal artery embolization (RAE, 150 mL iodixanol) was performed, after which his blood pressure promptly returned to normal and hematuria decreased. On the second day after RAE (d1-post-RAE), the patient complained of abdominal distension with absence of the passage of both flatus and stool. Paralytic intestinal obstruction was diagnosed together with absence of bowel sounds. He was treated with fasting, gastrointestinal decompression, fluid replacement, and octreotide (100 mg, once daily; Novartis Pharma Schweiz AG, Risch-Rotkreuz, Switzerland). On d5-post-RAE, the patient resumed passage of both flatus and stool, and the above treatments were discontinued.

History of past illness
He had a history of polycystic kidney disease for 40 years, but had no other illnesses.

Personal and family history
He denied a history of similar diseases in close relatives.

Physical examination
Physical examination revealed that the skin and sclera were slightly jaundiced, and a mass 16 cm × 12 cm in size on the left flank was observed, which was soft and tender with percussion pain in the left renal region. There were no abnormal liver and gallbladder findings.

Laboratory examinations
On d6-post-RAE, the patient’s sclera and skin were slightly yellow, and was worse the following day. Laboratory tests showed that the levels of bilirubin, alkaline phosphatase (AKP) and gamma-glutamyl transpeptidase (γ-GT) were significantly increased (Table 1), but transaminases were normal. Urinalysis showed that urinary bilirubin was positive and urobilinogen was negative.

Imaging examinations
On d3-post-RAE, non-contrast CT showed high density in the gallbladder and colon, which was considered to be due to VCME, while in the upper pole of the left kidney CM had spilled out of the renal artery (Figure 1A). On d7-post-RAE, repeat US revealed a large amount of sludge in the gallbladder, but no dilation of intrahepatic and extrahepatic bile ducts.
FINAL DIAGNOSIS
Final diagnoses were octreotide-induced acute gallstones and VCME.

TREATMENT
On the evening of d7-post-RAE, the patient complained of upper abdominal pain. Laboratory tests revealed an amylase level of 640 U/L and lipase level of 1198 U/L, resulting in a diagnosis of acute pancreatitis, which dropped to normal following treatment for 5 d. However, the levels of bilirubin, AKP and γ-GT continuously increased (Table 1). On d8-post-RAE, endoscopic retrograde cholangiopancreatography (ERCP) (10 mL ioversol, 320 mg of iodine/mL; Hengrui Medicine, Jiangsu, China) was conducted and revealed that the duodenal papilla was plump, and brown-black bile and sludge were observed, a nasobiliary catheter was then placed for the drainage of bile. A non-contrast CT on d10-post-RAE showed that the liver was normal except for multiple cysts, while the CM still remained in the gallbladder and colon. Tests for hepatitis A virus, hepatitis B virus, hepatitis C virus, hepatitis E virus, hemolysis and autoimmune hepatitis were negative, and upper abdominal magnetic resonance imaging was normal except for multiple cysts and sludge in the gallbladder (Figure 1B). Antibiotics were upgraded to imipenem-cilastatin sodium as bile culture showed multi-drug resistant Escherichia coli. However, dynamic monitoring of the levels of bilirubin, AKP and γ-GT continued to increase with skin and sclera becoming more yellow (Table 1). The patient developed transient lethargy at night on d16-post-RAE, and then recovered after treatment with the double plasma molecular adsorption system (DPMAS) for 4 h the following day. Dynamic laboratory tests showed that the levels of bilirubin, AKP and γ-GT had declined, but increased again the next day (Table 1). DPMAS was performed again to reduce bilirubin on d19-post-RAE, and to achieve the previous similar changes in laboratory tests (Table 1). Repeat bile culture showed multi-drug resistant Klebsiella pneumoniae subsp, and the antibiotics were changed to sulbactam-cefoperazone followed by a multidisciplinary consultation. Surprisingly, dynamic laboratory tests showed that the levels of bilirubin, AKP, γ-GT, and the white blood cell count gradually began to decrease (Table 1) together with a decrease in the patient's fever, and yellowing of the sclera and skin. 

OUTCOME AND FOLLOW-UP
The patient recovered and was discharged after 2 wk of treatment. After 1 and 3 mo, repeated laboratory tests showed that blood cell counts, liver and kidney function were all within normal limits (Table 1).

DISCUSSION
VCME refers to the excretion of water-soluble CM through a route other than renal secretion, and is a well-known phenomenon, although the exact mechanism is still not fully understood. According to previous studies, these authors believed that possible factors promoting the heterotopic biliary (vicarious) excretion of CM included prolonged recirculation of the CM due to impaired renal function, hypovolemia and hypotension, and increased protein binding of CM in the presence of acidosis[1,3]. Higher doses, higher molecular weight and lower osmotic pressure of CM are also thought to be factors contributing to VCME[1,3]. Although VCME can also occur in patients with normal renal function, studies have shown that patients with renal insufficiency have a higher incidence of VCME[1]. An analysis of our patient showed that some of the above-mentioned high-risk factors were present, which may have led to VCME. 
Long-term treatment with octreotide can lead to a significant increase in the incidence of gallstones, which is reported to be 10%-63%, but these patients are often asymptomatic[2]. Many previous studies have shown that octreotide not only inhibits meal-stimulated cholecystokinin release from the small intestine and gallbladder contraction, but it also directly promotes gallbladder absorption, which may act synergistically to increase the concentration of prolithogenic factors in bile and facilitate nucleation and stone growth[4]. Moreover, octreotide induces lithogenic changes in bile composition and physical chemistry such as supersaturated bile, excess biliary cholesterol transport in vesicles, a high vesicular cholesterol: phospholipids molar ratio, and abnormally rapid nucleation of cholesterol microcrystals[5]. Some studies have shown that octreotide prolonged intestinal transit leads to increased deoxycholic acid absorption from the colon and thereby the risk of gallstone formation[6,7], which was consistent with the long-term retention of CM in the gallbladder and colon in this case. In addition, octreotide inhibits the usual prandial relaxation of the sphincter of Oddi, thus creating physical conditions favoring microcrystal precipitation and stone formation[6]. The development of stones occurs after an average period of 3 years, and increases with the dose of medication and duration of treatment[8]. In this patient, the gallbladder sediment-like stones developed after treatment with octreotide for only 5 d, which was inconsistent with previous studies. Parasher et al[9] demonstrated that ERCP CMs have crystals that can mimic calcium bilirubinate granules (pseudomicrolithiasis). In our patient, we speculate that the cause of intrahepatic cholestasis was calculi in the intrahepatic biliary tract induced by octreotide after VCME through the hepatobiliary system, as autoimmune liver disease, hemolytic and hepatocellular jaundice were excluded, and the intrahepatic bile duct did not dilate. When the CM was excreted into the hepatobiliary system, which was retained for a long time and concentrated by octreotide, this may have changed the physicochemical properties of bile and decreased nucleation time, resulting in the formation of acute gallstones. Similar changes might have occurred simultaneously in the intrahepatic biliary tree, which was the cause of poor bile excretion, and led to intrahepatic cholestasis and jaundice. When these gallstones were eliminated and passed through the duodenal papilla, they were embedded and induced acute pancreatitis. Ju et al[10] demonstrated that the growth of gallbladder endothelial cells was significantly inhibited by CM and was positively correlated with osmotic pressure. Unfortunately, analysis of gallstones composition was not performed. In our patient, the causes of cholangitis may have been cholestasis, long-term indwelling nasobiliary catheter, and CM damage to the bile duct epithelium. Gallstones, cholestasis, and cholangitis caused severe jaundice, which can induce bilirubin encephalopathy.

CONCLUSION
Although symptomatic VCME and octreotide-induced gallstones are relatively rare, with the widespread use of CM, the frequency of this rare complication is expected to increase and careful observation of patients is required in order not to miss the opportunity of treatment especially when the patient is at high risk of ectopic excretion. As we did not have data on the composition of the gallstones to confirm our hypothesis, future research is required.
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Figure Legends
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Figure 1 Abdominal computed tomography and magnetic resonance imaging of the patient after renal artery embolization. A: High density in the gallbladder and colon was vicarious excretion of contrast medium (CM) (thick arrow), while in the left kidney CM had spilled out of the renal artery (thin arrow); B: T2-weighted image shows that the low signal in the gallbladder was sludge (thick arrow).

Table 1 Levels of bilirubin, alkaline phosphatase, and gamma-glutamyl transpeptidase during treatment and follow-up
	Date
	TB
	DB
	AKP
	γ-GT

	
	μmol/L
	μmol/L
	μ/L
	μ/L

	6.12
	13.4
	6.1
	58
	23.2

	D11
	10.0
	5.1
	77
	20.3

	D2
	11.4
	5.7
	83
	18.8

	D3
	17.8
	9.0
	75
	19.3

	D7
	214.1
	166.8
	874
	366.3

	D9
	230.9
	177.6
	1092
	447.5

	D10
	309.3
	232.3
	1489
	563.7

	D11
	367.6
	289.5
	1759
	734.5

	D12
	422.7
	319.5
	1936
	782.1

	D14
	453.8
	355.0
	2147
	805.5

	D16
	466.9
	363.1
	2318
	868.3

	D17
	413.7
	320.7
	2045
	774.6

	D17
	374.8
	305.7
	1871
	689.1

	D17
	226.7
	194.0
	1137
	462.3

	D17
	206.4
	174.3
	1055
	448.6

	D18
	285.3
	226.1
	1365
	532.7

	D19
	245.4
	198.0
	1194
	457.4

	D19
	142.1
	117.9
	658
	249.3

	D19
	120.5
	99.3
	601
	213.9

	D21
	168.3
	136.9
	746
	335.1

	D22
	142.1
	115.4
	641
	253.6

	D23
	109.0
	95.1
	408
	175.2

	D25
	82.3
	70.9
	325
	136.6

	D27
	58.9
	50.2
	265
	102.1

	D30
	50.9
	41.5
	198
	98.1

	D34
	35.3
	29.1
	153
	77.6

	M12
	17.2
	5.9
	92
	37.5

	M3
	13.6
	5.4
	51
	22.3


1D1 represents the first day after renal artery embolization, and so on. 
2M1 represents 1 mo after discharge, and so forth. AKP: Alkaline phosphatase; DB: Direct bilirubin; γ-GT: Gamma-glutamyl transpeptidase; TB: Total bilirubin.
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