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Abstract

Chronic pancreatitis is a disease with a potentially
severe evolution due to the pain altering life quality and
to the possibility of causing exocrine and endocrine
pancreatic insufficiency. Ultrasound represents the main
imaging technique to be used in this disease since the
identification of pancreatic calcifications has diagnostic
significance. Endoscopic ultrasound may sometimes identify
parenchymal changes facilitating diagnosis in the early
stages of chronic pancreatitis when transabdominal
ultrasound and endoscopic retrograde cholangiopancreato-
graphy show normal situations or non-characteristic
changes.
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Rezumat

Pancreatita cronici este o afectiune cu potential evolu-
tiv sever, datoritd caracterului durerii care altereazi calita-
tea vietii si a posibilititii aparitiei insuficientei pancrea-
tice exocrine si endocrine. Ultrasonografia rimine explo-
rarea de primi intentie in aceastd afectiune, decelarea
calcifierilor pancreatice fiind diagnosticid. Pentru stadiile
timpurii ale pancreatitei cronice, cand ecografia trans-
abdominald §i colangiopancreatografia retrogradd endo-
scopicd sunt normale sau prezintd modificdri discre-
te, ecoendoscopia poate uneori decela modificiri parenchi-
male.
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Introduction

Chronic pancreatitis is a disease characterised by
alterations in the normal pancreatic architecture — irregular
sclerosis, destruction of acinar cells and of islet cells and
chronic inflammatory infiltrates. These changes are
irreversible except for the ones encountered in chronic
obstructive pancreatitis, which can be partially reversible
after removing the causative factor. Clinically, the disease is
characterised by epigastric pain and by signs of exocrine
and endocrine pancreatic insufficiency — maldigestion and
diabetes mellitus. Chronic pancreatitis is a risk factor for
developing pancreatic adenocarcinoma; the risk is higher in
the case of hereditary aetiology (1).

The disease prevalence and incidence differ according
to the geographical region because of different risk factors
and due to different diagnostic possibilities. In developed
countries annual incidences of 3.5 - 4/100,000 inhabitants
and prevalences of 10 -15/100,000 inhabitants were reported
(2). A recent study carried out in Japan showed a higher
incidence than the one reported for Europe — 12.4/100,000
inhabitants and a prevalence of 45.4/100,000 inhabitants;
this is most probably due to the fact that more efficient
diagnostic methods were used (3).

Although the histological diagnosis represents the “gold
standard”, owing to the relative inaccessibility of the organ
in the abdominal cavity and to the risks involved in
pancreatic puncture, an array of clinical, functional and
morphological criteria are used in making the diagnosis (4).
The direct morphological exploration of the pancreas is often
replaced by information obtained by means of imaging
techniques (5-7). Since the morphological and functional
criteria do not always overlap, the diagnosis of chronic
pancreatitis can only be made based on several criteria
).

The risk factors for chronic pancreatitis are quite well
known at present, but the pathogenetic mechanisms of the
disease are not completely known and the diagnosis is often
made too late. At present, specialists are trying to clarify
the disease pathogenesis and to identify diagnostic method
sable to detect the disease in an early stage.
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Abdominal ultrasound

The main investigation in the patients with abdominal
pain in whom chronic pancreatitis is suspected is still the
transabdominal ultrasound. The method is widely accessible,
it is quite accurate — axial and lateral image resolution is = 1
mm — and non-invasive. This method allows for diagnosing
other associated diseases (for example, the association of
liver cirrhosis with chronic pancreatitis in some patients),
for establishing the aetiology of certain obstructive
pancreatites (by detecting cephalic tumors), for selecting
the type of interventional approach and for efficiently
following up the complications related to the interventional
approach.

However, the method cannot detect chronic pancreatitis
in early stages, it depends on the operator and the patient-
related factors — excessive weight or abdominal meteorism
—impeding pancreas visualisation. Another aspect rendering
difficult the interpretation of ultrasonographic alterations
when the clinical context is not known is represented by the
individual variety regarding the form, appearance and
echogeneity of the pancreas. For instance, the moderate
dilation of Wirsung’s duct may be encountered in a small
percentage of normal subjects — especially in male and elderly

people (9).

Investigation techniques

The transabdominal examination uses convex
transducers and a frequency of 3.5-5 MHz; it consists in
assessing the patient by epigastric approach (the
ultrasonographic windows are the liver and the stomach) to
examine the whole pancreas and to evaluate its relationship
to the neighbouring organs. The approach through the left
and right upper abdominal quadrants allows for the detailed
examination of the cephalic and caudal segments.

The endoscopic ultrasound examination uses
transducers with linear image and transducers with circular
image as well as frequencies ranging between 7.5-12
MHz.The transducers with circular image are the best for
diagnosing and detecting small-size formations, whereas
the linear image ones are used for interventional
manoeuvres. Both can be combined in the case of Doppler
examinations. This type of examination is less accessible,
the cost of the equipment is higher and the time necessary
to train specialists is longer than in the case of conventional
investigation methods.

Diagnostic criteria

The sonographic elements that may occur in chronic
pancreatitis are increased volume (an increase in the
anteroposterior diameter of over 20 — 25 mm affecting the
whole pancreas, displacing the surrounding organs, marked
anterior convexity of the pancreas), changes in the outline
(capsule deformation) and in the pancreas echostructure

(non-homogeneity of the parenchyma). These alterations
are rather non-specific, but they are valuable when
associated with major diagnostic criteria.

Calcifications, cysts and Wirsung’s duct dilation
represent diagnostic criteria. Pancreatic calcifications (Fig.1)
appear as echogenic structures with rather variable
dimensions (1 — 15 mm) inducing a shadow cone. They can
be one or multiple, practically innumerable, completely
replacing the pancreas. Their location may be
intraparenchymal, intraductal or both (Figs.2,3). The
intraductal location is associated with Wirsung’s duct
dilation. The accurate determination of the ductal calculi
(head, body, tail) may be important in selecting the
therapeutic approach of extracting the calculus. The
differential diagnosis of pancreatic calcifications is made
with that of large pancreatic scars remaining after major
interventions.

The pancreatic cysts occurring in chronic pancreatitis
are caused by stenosing of the peripheral branches of
Wirsung’s duct; this is why they are usually numerous and
small in size (15 —20 mm). Rarely, within episodes of recurrent
acute pancreatitis, larger cysts may occur (Fig. 4).

The ductal dilation has an incipient stage — when
Wirsung’s duct is 2 — 3 mm in diameter and can be seen at
great distances, sometimes along the whole length of the
pancreas — and an advanced stage. In the latter case, the
ductal dilation may reach 10— 15 mm; it is frequently mistaken
for the splenic vein (Fig. 5). The ductal dilation may involve
the whole Wirsung’s duct or it may be segmentary,
depending on the location of the intraductal stenoses or
obstacles. As opposed to pancreatic tumours in which ductal
dilation is uniform, in chronic pancreatitis dilation areas
alternate with stenoses. Some authors suggested that the
variations in the Wirsung’s duct diameter — measured
sonographically before and after secretin stimulation of the
pancreas - may be useful in making the diagnosis of chronic
pancreatitis (12).

The presence of the above changes indicates an
advanced stage of chronic pancreatitis. When the ultrasound
image is good, the sensitivity of the method in detecting
chronic pancreatitis is 70%, whereas its specificity is almost
90% (10).

The ultrasound has a lower sensitivity in detecting
pancreatic calcifications than computed tomography (11).

Endoscopic ultrasound is superior to the transabdominal
examination due to the fact that it uses high frequency trans-
ducers, it visualises the whole pancreas and it is not affected
by gaseous interferences. By endoscopic ultrasound both
parenchymal alterations - hyperechogenic foci, hyperecho-
genic lines, lobulation and cysts over 2 mm in size - and
duct alterations - irregular contour of the main pancreatic
duct, dilation of the main pancreatic duct, dilation of the
secondary branches, increased duct echogeneity, presence
of calculi, stenoses (9,13) are explored. The advantage of
the method is the fact that it can detect chronic pancreatitis
in a stage when the results of endoscopic retrograde cho-
langiopancreatography (ERCP) are still normal (14).The
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Fig.2 Intraparenchymal pancreatic calcifications with predominant
cephalic location.

Fig.3 Ductal and parenchymal pancreatic calcifications.

diagnosis of chronic pancreatitis is made when four or more
criteria are fulfilled (sensitivity 78% and specificity 73%).
Endoscopic ultrasound also has the advantage of guiding
fine needle aspiration puncture of pancreatic nodules
without the risks of transabdominal pancreatic punctures.
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Fig.6 Pseudotumoral chronic pancreatitis — appearance of
retroperitoneal mass with hypoechogenic aspect.

Particular forms of chronic pancreatitis

From an imaging point of view, there are several types of
chronic pancreatitis, which can account for different
complaints and types of evolution.
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Fig.8 Chronic obstructive pancreatitis —important Wirsung’s  Fig.10 Duodenitis associated to hypertrophic chronic pancreatitis.
dilation can be seen.

Fig.9 Recent pancreatic pseudocyst. Fig.11 Congestive splenomegaly — marked vein dilatation at the
level of the splenic hilum.

Pseudotumoral hypertrophic pancreatitis occurs in  Depending on its location, there are specific alterations:
approximately one third of the cases and renders difficult the cephalic location causes the compression of the common
the differential diagnosis with pancreatic tumours (Figs.6,7).  bile duct and accompanying duodenitis — sonographically
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Fig.12 Duodenal stenosis identified by transverse sections at the
level of the uncinate process of the pancreas.
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Fig.14 Left perirenal haematoma.

represented by a thickening of the duodenal mucosa. The
caudal location may be complicated by splenic vein throm-
bosis, congestive splenomegaly and gastric varices.

Fig.16 Acute chronic pancreatitis — investigation in the colour
Doppler mode.

Fig.17 Acute chronic pancreatitis — investigation in the power
energy mode.

Adenopathies at the level of the coeliac trunk and of the
liver hilum may also occur. In such cases, the differential
diagnosis with pancreatic neoplasms is sometimes
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Fig.18 Acute chronic pancreatitis — vascular Doppler (a) and 3D angio (b) exploration.
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Fig.19 Sonographically detected pancreatic stent.

impossible; only the clinical evolution and the histological
examination of the surgical resection piece can indicate the
diagnosis. The Doppler examination may sometimes suggest
inflammation when a vascular signal is identified at the
parenchymal level.

Obstructive pancreatitis is due to the complete
Wirsung’s duct obstruction owing to various causes; it is
characterised by the uniform dilation of the pancreatic duct
and by the progressive atrophy of the pancreatic parenchyma

(Fig.8).

Chronic pancreatitis complications

Complications related to environment and dietary factors,
invasive surgical and therapeutic interventions or idiopathic
factors may occur in the evolution of chronic pancreatitis.

Pancreatic pseudocysts usually develop in the early
stages of chronic pancreatitis in 20% of the patients; they
have the tendency to resorb spontaneously in only 7% of
the cases (16). By transabdominal ultrasound the natural
evolution of pseudocysts may be followed up — their
resorption or persistence as well as the occurrence of

complications (Fig.9). Endoscopic ultrasound reduces the
risk of perforation and haemorrhage when the endoscopic
drainage of pseudocysts is performed since it allows for
selecting the optimum area in which drainage can be carried
out (17).

The accompanying gastroduodenitis occurring in
hypertrophic chronic pancreatites is characterised by marked
wall thickening, digestive tube narrowing, decreased
peristalsis and an exacerbation of the colour Doppler signal
corresponding to the extent of inflammation (Fig.10).

Splenic vein thrombosis is related to the peripancreatic
inflammation occurring in acute episodes or to the formation
of pancreatic pseudocysts; it has been reported in 4% of
the cases by some splenoportography studies. In addition
to sonographic signs of thrombosis, there is also congestive
splenomegaly and thickening of the gastric walls secondary
to portal hypertensive gastropathy (Fig.11).

Arterial pseudoaneurysms occur during acute episodes
and represent a cavity in the pancreatic parenchyma
communicating with arterial vessels with altered walls. The
grey scale examination detects a transsonic, pulsatile
formation; the Doppler ultrasound confirms the vascular
communication.

The mechanical complications of chronic pancreatitis
are represented especially by the common bile duct
compression and by duodenal obstruction. The latter is
characterised by the stenosis of the duodenum at the level
of DIl segment (Fig.12).

Pancreatic ascites occurs either during acute episodes
or due to fissures in a pseudocyst or in Wirsung’s duct. It is
detected at the level of the intrahepatorenal recess as well
as interileally and in the pelvis. It may have a transsonic or
an echogenic appearance in the case of haemorrhagic or
chylous ascites (Fig.13)

Retroperitoneal haematoma. 1t may occur after
interventional manoeuvres or after surgical interventions
as well as secondary to an episode of severe acute
pancreatitis. It appears as an inaccurately and irregularly
delimited collection located outside of the pancreatic region.
It may migrate along the colon, in the pelvis or in the left
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perirenal area (Fig. 14). The ultrasound investigation is use-
ful in detecting the collection, in characterising its content
(air inside it, in the context of a fever syndrome, suggesting
an infection) and in selecting the optimal approach for
percutaneous drainage.

Acute pancreatitis occuring in a patient with chronic
pancreatitis - the signs of chronic pancreatitis such as an
increase in volume of the pancreas are associated with hypo-
echogeneity, distal and peripancreatic collections etc.
(Fig.15). The assessment of the intrapancreatic micro-
circulation can be carried out by means of the colour-coded
Doppler technique (Fig.16) and in the power energy mode
(Fig.17). In both cases, there is a signal exacerbation at the
level of the parenchyma — a phenomenon correlated with
the extent of acute inflammation. The sonographic
assessment of the circulating signal could be made more
accurately by three-dimensional ultrasound and by IV
administration of contrast agents (Fig.18).

Assessment of the therapeutic procedure
efficiency

Ultrasound examinations are very useful in selecting
therapeutic solutions including minimally-invasive ones.
The method allows for the sonographic or endoscopic
guiding of the percutaneous or mixed drainage. By means
of ultrasound the position of a pancreatic prosthesis may
be checked — this appears as a tubular structure with
intensely echogenic walls; the duct dilation distal of
prosthesis suggests its colmatation (Fig.19). The efficacy
of extracorporeal lithotripsy can be evaluated by ultrasound
— disappearance of the intraductal calculi and return to
normal of the pancreatic duct.

The pseudocystogastric stent can also be detected by
ultrasound. In the case of pseudocyst drainage, a decrease
in their volume or their disappearance confirms the efficacy
of the intervention.

Conclusions

Transabdominal ultrasound is highly accurate in
detecting severe chronic pancreatitis and its complications.
Due to its non-invasiveness, it represents the investigation
of choice in the diagnosis of chronic pancreatitis and of its
complications. Endoscopic ultrasound may be useful in the
early stages of chronic pancreatitis since it detects not only
the ductal alterations but also the changes in the pancreatic
parenchyma — as opposed to ERCP. It also has the advantage
of guiding fine needle aspiration punctures, which increases
its specificity. The precise role of endoscopic ultrasound in

the diagnosis of early chronic pancreatitis has to be
established by further studies.
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