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Over the last three years, we have observed a consistent finding in 
individuals who did not have gallstone disease, with clinical pictures 
of: “evaluate for RUQ pain,” “evaluate for bile duct dyskinesia,” or 
similar. The finding was that these subjects all had circumferential 
inflammatory changes of the proximal duodenum, alone or in 
combination with extension to and asymmetric involvement of 
the gallbladder (greater inflammation adjacent to the duodenum). 
This was especially noticeable when these organs abutted one 

another (Figure 1). In patients with suspected biliary or ampullary 
dysfunction, whether or not the gallbladder was present or surgically 
absent, circumferential duodenal inflammation was evident abutting 
the CBD or surrounding the ampulla and tracking up the distal CBD.8 
Regional inflammation in acute cholecystitis is relatively common.9-15 

Prior reporting has suggested that in a non-negligible number of 
cases, regional inflammation may be a triggering factor for acute 
cholecystitis.11
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Acute acalculous cholecystitis, biliary dyskinesia, and ampullary 
dysfunction are part of a family of gallbladder and biliary tree 
conditions in which no calculi are present, but the system is either 
inflamed or dysfunctional.1,2 Traditionally, delayed passage of 
radiotracer in the biliary tree with hold-ups in nuclear medicine studies 
has been the imaging modality relied on to make the diagnosis.1-3 

Acute acalculous cholecystitis has been treated with cholecystectomy 
because of prolonged and sustained RUQ pain despite the absence of 
cholelithiasis. Patient symptom relief has been marginal, with at best 
40% experiencing symptom relief following cholecystectomy.4,5 More 
recently, authors have proposed that acute acalculous cholecystitis 
may be a systemic disease, explaining why cholecystectomy does not 
relieve symptoms in most sufferers.6,7

Figure 1 Chronic acalculous cholecystitis with simultaneous upper GI inflammation. Axial T1-weighted images acquired in the arterial phase (a) and the 
interstitial phase (5-minute delay) (b). Progressive increased mural enhancement of the duodenum is observed in the interstitial phase (short arrow, b). 
Moderately increased enhancement of the gallbladder is shown as enhancement of the gallbladder wall that shows progressively increased intensity from arterial 
phase to interstitial phase enhanced images (dashed arrow, b). Incidental gallbladder polyp was observed.

One author (RCS) who interpreted more than 1000 cases of 
individuals with hepatosteatosis over two years from 2021- 20238 
observed in all subjects who had suspected gallbladder or biliary 
disease,  with no biliary stone disease identified, which numbered 
in excess of 100, that all of them showed prominent duodenal 

inflammation. Interestingly, despite being published extensively on 
abdominal MRI, including in a definitive textbook,16 why were these 
observations not made previously? The explanations probably reflect: 
1) up to the present time, the primary indications for abdominal 
MRI studies have been investigating malignancy, 2) the increasing 
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incidence of obesity in the population, 3) this finding of inflammation 
is best shown on images acquired 5 minutes post GBCA contrast 
injection, and traditionally we have acquired the final postcontrast 
images at 2 minutes. Our current experience has informed us that 5 
minutes postcontrast is the optimal time to observe inflammation, 
especially mild inflammation, which may not be apparent at 2 
minutes postcontrast. Our theory for the heightened appearance of 
inflammation at 5 minutes is that it takes time for the combination 
of leakiness of capillaries and prolonged retention of contrast in the 
extracellular matrix to be consistently evident. In traditional imaging 
practice, various abdominal pain settings not related to cancer are 
imaged by ultrasound or CT. In all patients in our recent experience, 
ultrasound studies, which were commonly performed in this group, 
were interpreted as negative, which reflected that ultrasound is poor 
at visualizing the bowel, especially in overweight adults. Similarly, 
CT, if obtained, did not appreciate the inflammation of the proximal 
duodenum, which is accounted for by the poorer definition of 
increased enhancement due to inflammation than observed on MRI, 
which has been known for at least 32 years. This was the case also 
when looking retrospectively at the current collection of cases: the 
bowel findings were not evident on CT.

The findings of this duodenal inflammation are best shown as 
moderately intense enhancement on 5-minute post-GBCA MR 
images. Most cases showed mildly increased enhancement on late 
arterial phase images obtained 30 seconds after injection. We have 
termed this progressively intense enhancement from late arterial to 
late venous phase images.

It is also essential to recognize that MRI with GBCA should 
be used prudently, as some individuals may develop a toxicity 
termed Gadolinium Deposition Disease.17 If GBCA is not used in 
the MR study, on a non-contrast MRI study, low B value Diffusion 
Weighted Imaging (DWI) can appreciate high signal in the wall of 
the second portion of the duodenum, suggestive of inflammation, but 
it is considerably less sensitive than 5-minute post-GBCA imaging. 
Noncontrast MRI may suffice for some individuals, especially if it is 
a follow-up study. Our focus now is not to generate more abdominal 
MRI studies with GBCA but rather to ensure the patient receives 
the maximum amount of information available on the MR study 
when it is performed. This means looking for progressively intense 
enhancement of the gallbladder and the biliary tree on 5-minute 
post-GBCA images is imperative. Our current theory then for the 
majority of these conditions: acute acalculous cholecystitis, biliary 
dyskinesia, and ampullary dysfunction is that they represent primary 
duodenal inflammation, and secondarily gallbladder-biliary system 
inflammation. These structures experience sympathetic inflammatory 
changes secondary to the principal inflammation, which is of the 
duodenum.

Based on this theory, the primary treatment for these gallbladder 
and biliary conditions is not surgery, specifically not cholecystectomy 
or drugs directed at the biliary function, but rather focused attention 
on mitigating/ resolving the cause of duodenal inflammation. This 
may simply represent a rigorous change in diet.

Acknowledgments
None.

Conflicts of interest
None.

References
1. Fu Y, Pang L, Dai W, et al. Advances in the Study of Acute Acalculous 

Cholecystitis: A Comprehensive Review. Dig Dis. 2022;40(4):468–478.

2. Lam R, Zakko A, Petrov JC, et al. Gallbladder Disorders: A 
Comprehensive Review. Dis Mon. 2021;67(7):101130.

3. Gallaher JR, Charles A. Acute Cholecystitis: A Review. JAMA. 
2022;327(10):965–975.

4. Shakir DBM, Dahel DAN, Abdulkareem DLS. Fate of dyspeptic 
symptoms following Lap. cholecystectomy. International Journal of 
Surgery Science. 2019;3(3):336–343.

5. Doherty G, Manktelow M, Skelly B, et al. The Need for Standardizing 
Diagnosis, Treatment and Clinical Care of Cholecystitis and Biliary 
Colic in Gallbladder Disease. Medicina. 2022;58(3).

6. Balmadrid B. Recent advances in management of acalculous 
cholecystitis. F1000Res. 2018;7.

7. Gomes CA, Junior CS, Di Saveiro S, et al. Acute calculous cholecystitis: 
Review of current best practices. World J Gastrointest Surg. 2017;9(5).

8. Semelka RC, Elias Jr J, Pereira JC, et al. Hepatic steatosis: additional 
findings in the splanchnic system on magnetic resonance imaging. 
Gastroenterology & Hepatology: Open access. 2024;15(1):3–9.

9. Rahim SEG, Alomari M, Khazaaleh S, et al. Acute Reactive Acalculous 
Cholecystitis Secondary to Duodenal Ulcer Perforation. Cureus. 2019.

10. Mattone E, Sofia M, Schembari E, et al. Acute acalculous cholecystitis 
on a COVID–19 patient: a case report. Annals of Medicine and Surgery. 
2020;58:73–75.

11. Adachi T, Eguchi S, Muto Y. Pathophysiology and pathology of acute 
cholecystitis: A secondary publication of the Japanese version from 
1992. Journal of Hepato–Biliary–Pancreatic Sciences. 2021;29(2):212–
216.

12. Markaki I, Konsoula A, Markaki L, et al. Acute acalculous 
cholecystitis due to infectious causes. World Journal of Clinical Cases. 
2021;9(23):6674–6685.

13. Tomihara H, Tomimaru Y, Hashimoto K, et al. Preoperative risk score 
to predict subtotal cholecystectomy after gallbladder drainage for acute 
cholecystitis: Secondary analysis of data from a multi–institutional 
retrospective study (CSGO–HBP–017B). Asian J Endosc Surg. 
2022;15(3):555–562.

14. Stoica PL, Serban D, Bratu DG, et al. Predictive Factors for Difficult 
Laparoscopic Cholecystectomies in Acute Cholecystitis. Diagnostics. 
2024;14(3).

15. Panni RZ, Chatterjee D, Panni UY, et al. Sequential histologic evolution 
of gallbladder inflammation in acute cholecystitis over the first 10 days 
after onset of symptoms. J Hepatobiliary Pancreat Sci. 2023;30(6):724–
36.

16. Semelka RC, Brown MlA, Altun E, et al. Abdominal–pelvic MRI. 
Chichester, West Sussex; Hoboken, NJ: John Wiley & Sons Inc.,; 2016.

17. Semelka RC, Ramalho M. Gadolinium Deposition Disease: Current State 
of Knowledge and Expert Opinion. Invest Radiol. 2023;58(8):523–529.

https://doi.org/10.15406/ghoa.2024.15.00580
https://karger.com/ddi/article/40/4/468/827910/Advances-in-the-Study-of-Acute-Acalculous
https://karger.com/ddi/article/40/4/468/827910/Advances-in-the-Study-of-Acute-Acalculous
https://pubmed.ncbi.nlm.nih.gov/33478678/
https://pubmed.ncbi.nlm.nih.gov/33478678/
https://pubmed.ncbi.nlm.nih.gov/35258527/
https://pubmed.ncbi.nlm.nih.gov/35258527/
https://www.surgeryscience.com/articles/191/3-3-48-772.pdf
https://www.surgeryscience.com/articles/191/3-3-48-772.pdf
https://www.surgeryscience.com/articles/191/3-3-48-772.pdf
https://pubmed.ncbi.nlm.nih.gov/35334564/
https://pubmed.ncbi.nlm.nih.gov/35334564/
https://pubmed.ncbi.nlm.nih.gov/35334564/
https://pubmed.ncbi.nlm.nih.gov/30381792/
https://pubmed.ncbi.nlm.nih.gov/30381792/
https://pubmed.ncbi.nlm.nih.gov/28603584/
https://pubmed.ncbi.nlm.nih.gov/28603584/
https://medcraveonline.com/GHOA/hepatic-steatosis-additional-findings-in-the-splanchnic-system-on-magnetic-resonance-imagingltbrgt.html
https://medcraveonline.com/GHOA/hepatic-steatosis-additional-findings-in-the-splanchnic-system-on-magnetic-resonance-imagingltbrgt.html
https://medcraveonline.com/GHOA/hepatic-steatosis-additional-findings-in-the-splanchnic-system-on-magnetic-resonance-imagingltbrgt.html
https://pubmed.ncbi.nlm.nih.gov/31183310/
https://pubmed.ncbi.nlm.nih.gov/31183310/
https://pubmed.ncbi.nlm.nih.gov/32895611/
https://pubmed.ncbi.nlm.nih.gov/32895611/
https://pubmed.ncbi.nlm.nih.gov/32895611/
https://pubmed.ncbi.nlm.nih.gov/33570821/
https://pubmed.ncbi.nlm.nih.gov/33570821/
https://pubmed.ncbi.nlm.nih.gov/33570821/
https://pubmed.ncbi.nlm.nih.gov/33570821/
https://pubmed.ncbi.nlm.nih.gov/34447814/
https://pubmed.ncbi.nlm.nih.gov/34447814/
https://pubmed.ncbi.nlm.nih.gov/34447814/
https://pubmed.ncbi.nlm.nih.gov/35302288/
https://pubmed.ncbi.nlm.nih.gov/35302288/
https://pubmed.ncbi.nlm.nih.gov/35302288/
https://pubmed.ncbi.nlm.nih.gov/35302288/
https://pubmed.ncbi.nlm.nih.gov/35302288/
https://www.mdpi.com/2075-4418/14/3/346
https://www.mdpi.com/2075-4418/14/3/346
https://www.mdpi.com/2075-4418/14/3/346
https://pubmed.ncbi.nlm.nih.gov/36399043/
https://pubmed.ncbi.nlm.nih.gov/36399043/
https://pubmed.ncbi.nlm.nih.gov/36399043/
https://pubmed.ncbi.nlm.nih.gov/36399043/
https://pubmed.ncbi.nlm.nih.gov/37058336/
https://pubmed.ncbi.nlm.nih.gov/37058336/

	Title
	Opinion
	Acknowledgments
	Conflicts of interest 
	References
	Figure 1

