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Selective use of magnetic resonance
cholangiopancreatography in clinical practice may
miss choledocholithiasis in gallstone pancreatitis
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Background: Gallstone pancreatitis is a consequence of ampullary obstruction by
common bile duct (CBD) calculi. Magnetic resonance cholangiopancreatography
(MRCP) has been advocated for routine use to diagnose choledocholithiasis. How-
ever, the selective use of MRCP in clinically equivocal situations has not been
explored until now. This study examines the diagnostic value of selective MRCP in
gallstone pancreatitis.

Methods: We conducted a retrospective audit of all presentations of gallstone pan-
creatitis between January 2001 and December 2007 at Middlemore Hospital, Auck-
land, New Zealand. Demographic data, clinical presentation, biochemical and radio-
logical findings and outcomes were reviewed.

Results: There were 339 cases of gallstone pancreatitis during the study period;
236 patients were women and the mean age was 52 years. Overall, choledocholithiasis
was diagnosed in 95 patients. A total of 117 patients underwent MRCP within a
median of 4 days of admission, with 15 (13.7%) showing choledocholithiasis. There
was no significant difference in time to MRCP between positive and negative groups.
Endoscopic retrograde cholangiopancreatography (ERCP)/intraoperative cholangiog-
raphy (IOC) confirmed 13 of 15 stones within a median of 2.5 days. However, MRCP
missed 8 cases of choledocholithiasis subsequently demonstrated on ERCP/IOC,
where clinical suspicion remained after a negative MRCP. Its sensitivity was 62% and
specificity 98%. The positive likelihood ratio was 6.5 and the negative likelihood ratio
was 0.1. In all, 222 patients followed different clinical pathways with 82 CBD stones
diagnosed by ERCP/IOC.

Conclusion: Selective MRCP is highly specific in gallstone pancreatitis but may not
be sensitive enough to exclude choledocholithiasis in this context.

Contexte : La pancréatite biliaire est une conséquence de 'obstruction de I'ampoule
par des calculs du canal cholédoque. On a préconisé le recours a la cholangiopan-
créatographie par résonance magnétique (CPRM) comme mesure standard pour diag-
nostiquer la cholédocholélithiase. Toutefois, 'emploi sélectif de la CPRM dans des
situations cliniquement équivoques n’a fait 'objet d’aucune étude jusqu’a présent. La
présente étude se penche sur I'utilité diagnostique de la CPRM sélective dans la pan-
créatite biliaire.

Méthodes : Nous avons effectué un examen rétrospectif de tous les cas de pan-
créatite biliaire répertoriés entre janvier 2001 et décembre 2007 au Middlemore Hos-
pital d’Auckland, en Nouvelle-Zélande. Nous avons passé en revue les données démo-
graphiques, les tableaux cliniques, les résultats d’analyses biochimiques et d’épreuves
radiologiques, de méme que I'issue chez les patients.

Résultats : Nous avons dénombré 339 cas de pancréatite biliaire au cours de la pé-
riode de I’étude; 236 touchaient des femmes et I"dge moyen était de 52 ans. Globale-
ment, la cholédocholélithiase était le diagnostic chez 95 patients. En tout, 117 patients
ont subi une CPRM apreés une période médiane de 4 jours suivant leur admission, 15
d’entre eux (13,7 %) présentant des signes de cholédocholélithiase. On n’a noté
aucune différence significative quant a I'intervalle avant la CPRM entre les groupes
positifs et négatifs. La cholangiopancréatographie endoscopique rétrograde
(CPER)/cholangiographie peropératoire (CPO) ont confirmé 13 calculs sur 15 au
cours d’une période médiane de 2,5 jours. Toutefois, la CPRM n’a pas réussi a mettre
au jour 8 cas de cholédocholélithiase ultérieurement révélés par la CPER/CPO qui
continuaient d’éveiller des soupgons cliniques aprés une CPRM négative. Sa sensibi-
lité a été évaluée a 62 % et sa spécificité a 98 %. Le rapport positif probable était de
6,5 et le rapport négatif probable de 0,1. En tout, 222 patients ont fait objet de
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démarches cliniques différentes et 82 cas de calculs du cholédoque ont été diagnos-

tiqués au moyen de la CPER/CPO.

Conclusion : La CPRM sélective est fortement spécifique dans les cas de pancréatite
biliaire, mais pourrait ne pas étre suffisamment sensible pour exclure la cholédo-

cholélithiase dans ce contexte.

allstone pancreatitis is a consequence of ampullary

obstruction by common bile duct (CBD) calculi.!

Successful management of gallstone pancreatitis
therefore requires accurate diagnosis and, occasionally,
removal of CBD stones.** Until recently, endoscopic retro-
grade cholangiopancreatography (ERCP) was used to both
diagnose and remove CBD stones.** However, ERCP is
associated with substantial morbidity and variable rates of
technical failure, and it is only of benefit to those patients
who actually have CBD stones.™ Consequently, diagnostic
ERCP has fallen out of favour in clinical practice in this
context.*

Magnetic resonance cholangiopancreatography
(MRCP) has been advocated as the investigation of choice
to detect choledocholithiasis as it represents a low-risk
alternative to ERCP.” Previous studies have reported sensi-
tivities and specificities of 95%-97% for detection of CBD
stones with MRCP.”* As a consequence, some institutions
use MRCP as a first-line investigation.”*"” However, other
studies investigating the value of MRCP specifically in
gallstone pancreatitis have been less encouraging, report-
ing lower sensitivities of 80%—82%.'"

Owing to issues of cost and availability, MRCP is often
used selectively in hospitals.”*** These considerations have
prompted our institution to use MRCP selectively when
available clinical, biochemical and radiological (ultrasound)
evidence is equivocal regarding the presence of choledo-
cholithiasis. To our knowledge, no studies have investi-
gated the efficacy of MRCP when used selectively in this
context. We aimed to assess the diagnostic value of MRCP
in this setting.

MANAGEMENT OF GALLSTONE PANCREATITIS IN
MipbLEMORE HOSPITAL

Patients presenting to Middlemore Hospital (MMH),
Aukland, New Zealand, with a suspected diagnosis of
acute pancreatitis are triaged and referred to the surgical
registrar on call. After a history and examination, blood
tests are obtained with routine biochemical assays, includ-
ing serum liver enzymes, bilirubin and amylase (liver func-
tion tests [LFTs]). An abdominal ultrasound is obtained to
look for the presence of gallstones and screen for the pres-
ence of a CBD stone or CBD dilatation. If, based on these
investigations, there is a strong clinical suspicion of chole-
docholithiasis, patients receive preoperative ERCP with
subsequent laparoscopic cholecystectomy or undergo
surgery with intraoperative cholangiography (I0C)
depending on the surgeon’s preference. Cholecystectomy
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is performed during the index admission unless prevented
by patient comorbidities or choice.” In clinically equivocal
scenarios (i.e., when clinical assessment, biochemical tests,
including LFTs, and abdominal ultrasound cannot ex-
clude choledocholithiasis or are not collectively convinc-
ing enough to suggest an ERCP is necessary), MRCP is
used. All demonstrated CBD stones are removed either by
preoperative ERCP or during surgery. If MRCP is nega-
tive, patients will only receive ERCP or I0C if a strong
clinical suspicion persists regarding the presence of CBD
stones. Patients do not undergo routine IOC as a policy of
identifying clinically relevant stones is followed.

METHODS

We searched the electronic database (Concerto 6.3) at
MMH using International Classification of Diseases
(ICD)-10 codes for patients discharged with a diagnosis of
gallstone pancreatitis during the years 2001-07. There-
after, we manually screened records to confirm the diag-
nosis of gallstone pancreatitis.

Gallstone pancreatitis was diagnosed based on clinical
features with supporting biochemical evidence of amylase
3 times above normal and evidence of gallstones. We
excluded patients with other causes of pancreatitis.

All scans were performed on the Siemens Vision 1.5 T
magnetic resonance imaging machine. Three plane half-
Fourier single-shot fast spin echo (HASTE) sequences
were first performed followed by thick-slab HASTE
images in several oblique coronal planes. Fine-slice maxi-
mum intensity projections were only occasionally used
when a small distal stone was suspected. Two fellows of the
Royal Australian and New Zealand College of Radiologists
read the scans.

We recorded demographic, biochemical and radio-
logical data, type of treatment received (operative or non-
operative) and time to investigations and treatment. We
defined CBD stones as “confirmed” when they were
detected on either ERCP or IOC. All data were recorded
and analyzed using SPSS 13.0 software.

REesuLTs

From 2001 to 2007, there were 339 patients with gallstone
pancreatitis (236 women, 103 men, mean age 52 yr). Of
these, 280 cases were mild and 59 were classified as severe
according to the modified Glasgow criteria.” Overall, 95
(28%) patients had choledocholithiasis, as confirmed by
ERCP/IOC.



A total of 313 (92.3%) patients underwent ultrasound as
the first radiological investigation, with the remainder
either proceeding directly to MRCP (z = 15) or ERCP
(n =8). Three patients self-discharged. After ultrasound,
patients either underwent MRCP (# = 102), ERCP
(n = 132) or were managed operatively without further pre-
operative imaging (z = 67). Twelve patients were managed
nonoperatively. Patients progressed to either ERCP or
IOC based on clinical suspicion and either ultrasound-
demonstrated CBD stone (z=29), ultrasound-
demonstrated CBD dilation (7 = 68) or obstructive LFT's
(n=102).

In all, 117 (34.5%) patients underwent MRCP within a
median of 4 days of admission. Whereas there were het-
erogeneous indications (Table 1), most patients (102 of
117, 87%) underwent MRCP following equivocal ultra-
sound results and/or LFTs. Fifteen of 117 (13.7%)
MRCPs were positive for choledocholithiasis. There was
no significant difference in time to MRCP between posi-
tive and negative groups. Thirteen of 15 stones were con-
firmed on ERCP/IOC within a median of 2.5 days from
MRCP. Magnetic resonance cholangiopancreatography
missed 8 cases of choledocholithiasis subsequently demon-
strated on ERCP/IOC. Overall performance of MRCP in
this setting is displayed in Table 2.

The remaining CBD stones were diagnosed by direct
ERCP (n = 6), ERCP after ultrasound (z = 65) and by
selective IOC (z = 11).

In the patients who received MRCP, there were 6 re-
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admissions and 1 death. In the remaining 222 patients,
there were 10 readmissions and 3 deaths (Fig. 1).

Discussion

In this study of patients with gallstone pancreatitis, we
have demonstrated that when MRCP is used selectively in
a discriminatory capacity in otherwise clinically equivocal
situations, it has a sensitivity of 62% and a specificity of
98% for CBD calculi.

Gallstone pancreatitis is a consequence of distal bile
duct obstruction due to migrating gallstones.! In many
cases, this obstruction is transient with the majority of
stones passing into the duodenum.' Previous work has
shown that gallstone pancreatitis tends to be caused by
small calculi in the distal third of the CBD surrounded by
periampullary inflammation.”" Whereas smaller size may
facilitate spontaneous stone passage,'” shown to mostly
occur within the first 48 hours,’ it makes radiological
assessment of the CBD difficult.””” The most common
modalities available to assess the CBD include MRCP and
ERCP, with the use of endoscopic ultrasound not cur-
rently widespread. As noted above, however, ERCPs are
no longer favoured as a diagnostic tool owing to their asso-
ciated risks and variable rates of technical failure.**

Magnetic resonance cholangiopancreatography has
been adopted in some institutions as a first-line investiga-
tion owing to reported sensitivities and specificity ranging
up to 95%-100%."*° Our study reports the sensitivity of

Table 1. Indications for and performance of magnetic resonance cholangiopancreatography

Result of MRCP, no. (%)

No. of False False
Indication MRCPs Positive Negative positive  negative  Sensitivity, %  Specificity, %
US showed CBD stone, n =29 4 3 (75) 1 (25) 0 0 100 100
US showed no stone, no cholestasis on LFTs, n = 104 30 3 (10) 27 (90) 1 1 66.7 96.3
US unclear, no cholestasis on LFTs, n =33 13 1 (8 12 (92) 0 1 50.0 100
US showed no stone, LFTs showed cholestasis, n=86 38 4(11) 34 (89) 1 4 37.5 96.7
US unclear, LFTs showed cholestasis, n = 61 17 3(18) 14 (82) 0 1 75.0 100
US not done, no cholestasis on LFTs, n=6 3 0 (0 3(100) 0 0 — 100
US not done, LFTs showed cholestasis, n = 20 12 1 (8 11 (92) 0 1 50.0 100
Overall 17 15 102 2 8 62.0 97.9
CBD = common bile duct; LFTs = liver function tests; MRCP = magnetic resonance cholangiopancreatography; US = ultrasonography.

Table 2. Accuracy of magnetic

resonance cholangiopancreatography
in gallstone pancreatitis

Measure Accuracy, %
Sensitivity 62.0
Specificity 97.9
Positive likelihood ratio 6.5
Negative likelihood ratio 0.1
Positive predictive value 86.7
Negative predictive value 92.0

| Gallstone pancreatitis, n = 339 |

[
\ v
| MRCP, n= 117 | | No MRCP, n = 222 |

i 4

® 6 readmissions ® 10 readmissions
e 1 death e 3 deaths

Fig. 1. Readmissions and mortality in patients receiving mag-
netic resonance cholangiopancreatography (MRCP).
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MRCP to be 62%, which is in marked contrast to this
finding. However, the main point of difference between
our study and others published is that, to our knowledge,
this is the first study to explore the selective use of MRCP
in gallstone pancreatitis. In our institution, MRCP is used
only in a discriminatory capacity when the available clin-
ical, biochemical and radiological (ultrasound) evidence is
equivocal regarding the presence of choledocholithiasis. A
policy of indiscriminate MRCP will lead to some patients
with a very high pretest probability of CBD stones receiv-
ing MRCPs with predictably positive results. Such patients
should be considered for ERCP after ultrasound without
undergoing MRCP, especially since the duration of
ampullary obstruction is correlated to severity of gallstone
pancreatitis and patient morbidity.**** Similarly, routine
MRCP leads to patients who are at low risk for CBD
stones also receiving potentially unnecessary scans. Al-
though this mathematically improves the sensitivity and
specificity of MRCP, it represents inefficient use of scarce
resources with the delay to a therapeutic intervention also
increasing patient morbidity.*"**

Limitations

Any study investigating the prediction of choledocholithi-
asis is hampered by the phenomenon of stone passage.
Delay to MRCP decreases the diagnostic yield of CBD
stones." Thus, the accuracy of MRCP may be impaired as
it is possible that gallstones either entered the CBD from
the gallbladder or, conversely, passed through the ampulla
in the interim between admission and scans and also in
between confirmatory tests (ERCP/IOC). This would, of
course, affect the results of MRCP. However, the turn-
around times in our study are comparable to those pub-
lished at other institutions.*

Another potential limitation of this study is that all
patients did not undergo confirmatory ERCP/IOC, there-
fore we lacked a common denominator in judging the true
number of calculi, introducing verification bias. In our
institution, IOC is not routinely undertaken. Routine duc-
tal evaluation has been shown to be unnecessary in low-risk
patients.”* Furthermore, IOC increases operative time
and is associated with a 5%-10% cannulation failure
rate.”* Although an IOC represents an ideal time to detect
and then remove CBD stones, prior detection and removal
of CBD stones is favoured in our institution. Postoperative
ERCP is also sparingly used as it is associated with signifi-
cant morbidity and causes further delay by necessitating
another intervention for the patient.” Two recent meta-
analyses have compared laparoscopic CBD exploration
with ERCP and shown it to be at least equal to or better
than ERCP.***' However, its use is currently restricted to
trained enthusiasts and is often prevented by lack of oper-
ating equipment or time.”” Our institutional policy is to
exonerate the CBD preoperatively. Intraoperative cholan-
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giography is used as per the discretion of the surgeon, and
laparoscopic CBD exploration or postoperative ERCP is
then used to remove the CBD stones if necessary. Results
from this paper are prompting us to reconsider our current
policies on the use of IOC in these patients.

CONCLUSION

Magnetic resonance cholangiopancreatography is a low-
risk procedure with a high sensitivity and specificity for
choledocholithiasis when used as a first-line investigation
in gallstone pancreatitis. However, our study shows that
selective MRCP is not sensitive enough to exclude chole-
docholithiasis, and negative results should be interpreted
with caution in this setting.
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