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HEPATOBILIARY STUDY 

(Tc-99m-Trimethylbromo-Iminodiacetic Acid) 
 
Overview 
 

• The Hepatobiliary Study successively demonstrates hepatic perfusion, hepatocyte 
clearance, hepatic parenchymal transit, and biliary excretion as the 
radiopharmaceutical moves from the injection site to the intestine. 

 
Indications 
 

• Diagnosis of acute cholecystitis (1,2) 
 
• Evaluation of extrahepatic biliary tract obstruction (3). 
 
• Evaluation of the post surgical biliary tract (4). 
 
• Detection of bile leaks (5). 
 
• Diagnosis of biliary atresia and other congenital anomalies of the biliary tract (6). 
 
• Evaluation of liver transplants (7). 
 

Examination Time 
 
• Routine study: 1 hour. (Delayed images may be needed.) 
 

Patient Preparation 
 
• If evaluation of the gallbladder is desired, the patient should have fasted between 

2 and 14 hours (8,9): 
1. If the patient has fasted for less than 2 hours: 

a) delay the study until the patient has fasted for 2 hours. 
2. If the patient has fasted for more than 14 hours (10): 

a) give 0.02 µgm/kg of kinevac (analog of cholecystokinin) 
intravenously. [Note: There has been one report of a threatened 
abortion in conjunction with infusion of kinevac (11).] 

b) injection time: 30 minute infusion (12,13). 
c) wait at least 20 minutes before beginning the study (14). 

 
• If evaluation of the gallbladder is not desired, no patient preparation is needed. 
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Equipment & Energy Windows 
 

• Gamma camera: Large field of view. (A dual head camera with 90° capability is 
optimal). 

 
• Collimator: Low energy, high resolution, parallel hole. 
 
• Energy window: 20% window centered at 140 keV. 

 
Radiopharmaceutical, Dose, & Technique of Administration 

 
• Radiopharmaceutical: Tc-99m-trimethylbromo-iminodiacetic acid (15). 
 
• Dose: 6 mCi (222 MBq). 
 
• Technique of administration: Standard intravenous injection. 
 

Patient Position & Imaging Field 
 
• Patient position: Supine. 
 
• Imaging field: Upper abdomen, off centered to the right to include the entire liver. 
 

Acquisition Protocol (9) 
 
• Acquire ANT images only at 5 &10 minutes; then both ANT & R LAT images at 

15, 30, 45, & 60 minutes. 
 
• Acquire the first ANT image for approximately 750 K counts each and note the 

time; acquire all subsequent ANT and R LAT images for the same time as the 
initial ANT image. 

 
• Check with the nuclear medicine physician to see if delayed images (paired ANT 

& R LAT) are needed. 
 
•  If the gallbladder has not been visualized by approximately 60 minutes, morphine 

may be given to hasten visualization of the gallbladder if the cystic duct is not 
obstructed (respiratory depression without a ventilator is a contraindication) (16-
19): 
1. Inject 0.04 mg/kg of morphine diluted in 10 mL of saline intravenously 

over 3 minutes. 
2. Acquire additional ANT and R LAT images every 15 minutes through 

approximately 2 hours from injection of the radiopharmaceutical. 
3. Note: Outpatients may not drive for 2-3 hours following injection of the 

morphine. 
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• If the patient has a gallbladder, record the fasting time and whether the patient 
was given kinevac prior to injection of the radiopharmaceutical. 

 
Protocol Summary Diagram 
 
 

        Tc-99m-trimethylbromo-IDA 
 
   
Action                                Serial images 

 
 Time                 0       5 min                                  60 min     Delays Possible 

 
 

Data Processing 
 
• None. 

 
Optional Maneuvers 

 
• Calculation of the gallbladder ejection fraction (13,20-23): 

1. At 60 minutes, acquire a 1 minute baseline digital image in the ANT 
projection. 

2. Infuse 0.02 µgm/kg per hour of kinevac over 30 minutes (12,23,24). (The 
patient does not need to be under the camera for the infusion.) 

3. Acquire a second 1 minute digital image at the end of the 45 minute 
kinevac infusion. 

4. For both digital images draw regions of interest over the gallbladder and 
adjacent background medial to the gallbladder. 

5. Background correct the gallbladder counts at baseline and following 
kinevac infusion on a per pixel basis. 

 
6. Calculate the gallbladder ejection fraction from: 

 

 
 

7. Normal ≥ 40% (23). 
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• A fatty meal may be substituted for sincalide to cause gallbladder contraction 
(25). 

 
• Quantitative cholescintigraphy: Various parameters may be quantified (11,26). 

  
• Reversing the effects of morphine: If the patient has recently received morphine 

and if the images suggest common bile duct obstruction, naloxone may be given 
intravenously to reverse the effects of morphine and relax the sphincter of Oddi 
(27). 

 
• Phenobarbital for biliary atresia: May be helpful in the differentiation of biliary 

atresia and neonatal hepatitis (28,29). 
 
• ANT images with the patient standing: May be used to help differentiate the    
 

Principle Radiation Emission Data - Tc-99m (31) 
 
• Physical half-life = 6.01 hours. 

 
 Radiation                                Mean % per disintegration                Mean energy (keV) 
Gamma-2 89.07 140.5 
 

Dosimetry - Tc-99m-Trimethylbromo-IDA (32) 
 
    Organ                                              rads/6 mCi                               mGy/222 MBq      
Large intestine 2.84 28.4 
Small intestine 1.79 17.9 
Gallbladder wall 0.82 8.2 
Ovaries 0.61 6.1 
Liver 0.28 2.8 
Bladder wall 0.17 1.7 
Whole body 0.12 1.2 
Testes 0.03 0.3 
Red marrow 0.02 0.2 

 
References 
 

1. Ziessman HA: Acute cholecystitis, biliary obstruction , and biliary leakage. Sem 
Nucl Med 33:279-296, 2003. 

2. Klingensmith WC: Scintigraphic diagnosis of acute cholecystitis. In Current 
Practice of Radiology, JH Thrall, ed, BC Decker, Philadelphia, 1993. 

3. Klingensmith WC, Johnson ML, Kuni CC, et al: Complementary role of Tc-99m-
diethyl-IDA and ultrasound in large and small duct biliary obstruction. Radiology 
138:177-184, 1981. 

4. Rosenthall L, Fonseca C, Arzoumanian A, et al: Tc-99m-IDA hepatobiliary 
imaging following upper abdominal surgery. Radiology 130:735-739, 1979. 



 
 Reviewed/ 
59-5  Hepatobiliary Study Revised: 
6/15/2006  

5. Bile leaks. In Atlas of Radionuclide Hepatobiliary Imaging, CC Kuni, WC 
Klingensmith, eds, GK Hall, Boston, 1983, pp 147-164. 

6. Howman-Giles R, Uren R, Bernard E, et al: Hepatobiliary scintigraphy in infancy. 
J Nucl Med 39:311-319, 1998. 

7. Shah AN, Dodson F, Fung J: Role of nuclear medicine in liver transplantation. 
Sem Nucl Med 25:36-48, 1995. 

8. Klingensmith WC, Spitzer VM, Fritzberg AR: The normal fasting and 
postprandial Tc-99m-diisopropyl-IDA hepatobiliary study. Radiology 141:771-
776, 1981. 

9. Larsen MJ, Klingensmith WC, Kuni CC: Radionuclide hepatobiliary imaging: 
Nonvisualization of the gallbladder secondary to prolonged fasting. J Nucl Med 
23:1003-1005, 1982. 

10. Fink-Bennett D: Augmented cholescintigraphy: Its role in detecting acute and 
chronic disorders of the hepatobiliary tree. Sem Nucl Med 21:128-139, 1991. 

11. Silberstein EB, Marcus CS: Uterine response to sincalide. J Nucl Med 35:26N, 
January, 1994. 

12. Pons V, Sopena R, Hoyos M, et al: Quantitative cholescintigraphy: Selection of 
random dose for CCK-33 and reproducibility of abnormal results. J Nucl Med 
44:446-450, 2003. 

13. Ziessman HA, Fahey FH, Hixson DJ: Calculation of a gallbladder ejection 
fraction: Advantage of continuous sincalide infusion over the three-minute 
infusion method. J Nucl Med 33:537-541, 1992. 

14. Krishnamurthy S, Krishnamurthy GT: Cholecystokinin and morphine 
pharmacological intervention during Tc-99m-HIDA cholescintigraphy: A rational 
approach. Sem Nucl Med 26:16-24, 1996. 

15. Klingensmith WC, Fritzberg AR, Spitzer VM, et al: Clinical evaluation of Tc-
99m-trimethylbromo-IDA and Tc-99m-diisopropyl-IDA for hepatobiliary 
imaging. Radiology 146:181-184, 1983. 

16. Chen CC, Holder LE, Maunoury C, et al: Morphine augmentation increases 
gallbladder visualization in patients pretreated with cholecystokinin. J Nucl Med 
38:644-647, 1997. 

17. Fig LM, Wahl RL, Stewart RE, et al: Morphine-augmented hepatobiliary 
scintigraphy in the severely ill: Caution is in order. Radiology 175:467-473, 1990. 

18. Fink-Bennett D, Balon H, Robbins T, et al: Morphine-augmented 
cholescintigraphy: Its efficacy in detecting acute cholecystitis. J Nucl Med 
32:1231-1233, 1991. 

19. Kim CK, Tse KKM, Juweid M, et al: Cholescintigraphy in the diagnosis of acute 
cholecystitis: Morphine augmentation is superior to delayed imaging. J Nucl Med 
34:1866-1870, 1993. 

20. Achong DM, Oates E: Normal gallbladder ejection fraction after morphine 
augmentation. Clin Nucl Med 24:837-841, 1999. 

21. Yap L, Wycherley AG, Morphett AD, et al: Acalculous biliary pain: 
Cholecystectomy alleviates symptoms in patients with abnormal 
cholescintigraphy. Gastroenterol 101:786-793, 1991. 



 
Reviewed/ 
Revised: 6/15/2006  Hepatobiliary Study 59-6  

22. Ziessman HA, Muenz L, Agarwal AK, et al: Normal values for sincalide 
cholescintigraphy: Comparison of two methods. Radiology 221:404-410, 2001. 

23. Krishnamurthy S, Cerulli-Switzer J, Chapman N, et al: Comparison of gallbladder 
function obtained with regular CCK-8 and pharmacy-compounded CCK-8. J Nucl 
Med 44:499-504, 2003. 

24. Xynos E, Pechlivanides G, Zoras OJ, et al: Reproducibility of gallbladder 
emptying scintigraphic studies. J Nucl Med 35:835-839, 1994. 

25. Ziessman HA, Jones DA, Nuenz LR: Cholecystokinin cholescintigraphy: 
Methodology and normal values using a lactose-free fatty-meal food supplement. 
J Nucl Med 44:1263-1266, 2003. 

26. Madacsy L, Velosy B, Lonocics J, et al: Evaluation of results of the prostigmine-
morphine test with quantitative hepatobiliary scintigraphy: A new method for the 
diagnosis of sphincter of Oddi dyskinesia. Eur J Nucl Med 22:227-232, 1995. 

27. Patch GG, Morton KA, Arias JM, et al: Naloxone reverses pattern of obstruction 
of the distal common bile duct induced by analgesic narcotics in hepatobiliary 
imaging. J Nucl Med 32:1270-1272, 1991. 

28. Ben-Haim S, Seabold JE, Kao SS, et al: Utility of Tc-99m mebrofenin 
scintigraphy in the assessment of infantile jaundice. Clin Nucl Med 20:153-163, 
1995.  

29. Majd M, Reba RC, Altman RP: Hepatobiliary scintigraphy with Tc-99m-PIPIDA 
in the evaluation of neonatal jaundice. Pediatrics 67:140-145, 1981. 

30. Lette J, Morin M, Heyen F, et al: Standing views to differentiate gallbladder or 
bile leak from duodenal activity on cholescintigrams. Clin Nucl Med 15:231-236, 
1990. 

31. 43-Tc-99m: In MIRD: Radionuclide Data and Decay Schemes, DA Weber, KF 
Eckerman, AT Dillman, JC Ryman, eds, Society of Nuclear Medicine, New York, 
1989, pp 178-179. 

32. Package insert for Choletec. Squibb Diagnostics, New Brunswick, New Jersey, 
1986. 

 
Normal Findings 
> Klingensmith WC: Hepatobiliary imaging: Normal appearance and normal 

variations. In Diagnostic Nuclear Medicine, A Gottschalk, PA Hoffer, HJ Berger, 
EJ Potchen, eds, Williams and Wilkins, Baltimore, 1988. 

> Klingensmith WC, Spitzer VM, Fritzberg AR: The normal fasting and 
postprandial Tc-99m-diisopropyl-IDA hepatobiliary study. Radiology 141:771-
776, 1981. 

> Kim CK, Palestro CJ, Solomon RW, et al: Delayed biliary-to-bowel transit in 
cholescintigraphy after cholecystokinin treatment. Radiology 176:553-556, 1990. 

> Sarva RP, Schreiner DP, Van Thiel D, et al: Gallbladder function: Methods for 
measuring filling and emptying. J Nucl Med 26:140-144, 1985. 

> Madacsy L, Toftdahl DB, Middelfart HV, et al: Comparison of the dynamics of 
bile emptying by quantitative hepatobiliary scintigraphy before and after 
cholecystectomy in patients with uncomplicated gallstone disease. Clin Nucl Med 
24:649-654, 1999. 



 
 Reviewed/ 
59-7  Hepatobiliary Study Revised: 
6/15/2006  

> Shish WJ, Magoun S, Wierzbinski B, et al: Morphine augmented 
cholescintigraphy enhances duodenogastric reflux. Eur J Nucl Med 21:567, 1994. 

> Xynos E, Pechlivanides G, Zoras OJ, et al: Reproducibility of gallbladder 
emptying scintigraphic studies. J Nucl Med 35:835-839, 1994. 

 
Return to the Table of Contents 

 

index.html



