
PO Box 2345, Beijing 100023, China                                                                                                            World J Gastroenterol  2006 September 28; 12(36): 5859-5865
www.wjgnet.com                                                                                                                                          World Journal of Gastroenterology  ISSN 1007-9327
wjg@wjgnet.com                                                                                                                                                                       © 2006 The WJG Press. All rights reserved.

Acute interstitial edematous pancreatitis: Findings on 
non-enhanced MR imaging

Xiao-Ming Zhang, Zhi-Song Feng, Qiong-Hui Zhao, Chun-Ming Xiao, Donald G Mitchell, Jian Shu, Nan-Lin Zeng, 
Xiao-Xue Xu, Jun-Yang Lei, Xiao-Bing Tian

Xiao-Ming Zhang, Qiong-Hui Zhao, Jian Shu, Nan-Lin Zeng, 
Xiao-Xue Xu, Department of Radiology, Affiliated Hospital of 
North Sichuan Medical College, Wenhua Road 63, Nanchong 
637000, Sichuan Province, China
Zhi-Song Feng, Department of Gastroenterology, Affiliated 
Hospital of North Sichuan Medical College, Wenhua Road 63, 
Nanchong 637000, Sichuan Province, China
Chun-Ming Xiao, Jun-Yang Lei, Department of General Surgery, 
Affiliated Hospital of North Sichuan Medical College, Wenhua 
Road 63, Nanchong 637000, Sichuan Province, China
Donald G Mitchell, Department of Radiology, Thomas Jefferson 
University Hospital, Philadelphia, PA, United States 
Xiao-Bing Tian, Department of Statistics, North Sichuan Medical 
College, Fujiang Road 234, Nanchong 637007, Sichuan Province, 
China
Supported by Key project of Science and Technology Research, 
Ministry of Education, China, No. 206126
Correspondence to: Xiao-Ming Zhang, Department of 
Radiology, Affiliated Hospital of North Sichuan Medical College, 
Wenhua Road 63, Nanchong 637000, Sichuan Province, 
China. zhangxm@nsmc.edu.cn 
Telephone: +86-817-2262218  Fax: +86-817-2222856
Received: 2006-06-21               Accepted: 2006-08-10

Abstract
AIM: To study the appearances of acute interstitial 
edematous pancreatitis (IEP) on non-enhanced MR 
imaging. 

METHODS: A total of 53 patients with IEP diagnosed by 
clinical features and laboratory findings were underwent 
MR imaging. MR imaging sequences included fast spoiled 
gradient echo (FSPGR) fat saturation axial T1-weighted 
imaging, gradient echo T1-weighted (in phase), single 
shot fast spin echo (SSFSE) T2-weighted, respiratory 
triggered (R-T) T2-weighted with fat saturation, and MR 
cholangiopancreatography. Using the MR severity score 
index, pancreatitis was graded as mild (0-2 points), 
moderate (3-6 points) and severe (7-10 points). 

RESULTS: Among the 53 patients, IEP was graded 
as mild in 37 patients and as moderate in 16 patients. 
Forty-seven of 53 (89%) patients had at least one 
abnormality on MR images. Pancreas was hypointense 
relative to liver on FSPGR T1-weighted images in 18.9% 
of patients, and hyperintense in 25% and 30% on SSFSE 
T2-weighted and R-T T2-weighted images, respectively. 
The prevalences of the findings of IEP on R-T T2-

weighted images were, respectively, 85% for pancreatic 
fascial plane, 77% for left renal fascial plane, 55% for 
peripancreatic fat stranding, 42% for right renal fascial 
plane, 45% for perivascular fluid, 40% for thickened 
pancreatic lobular septum and 25% for peripancreatic 
fluid, which were markedly higher than those on in-
phase or SSFSE T2-weighted images (P  < 0.001).

CONCLUSION: IEP primari ly manifests on non-
enhanced MR images as thickened pancreatic fascial 
plane, left renal fascial plane, peripancreatic fat 
stranding, and peripancreatic fluid. R-T T2-weighted 
imaging is more sensitive than in-phase and SSFSE T2-
weighted imaging for depicting IEP. 
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INTRODUCTION
Acute pancreatitis (AP) is a protean disease of  wide 
clinical variation ranging from mild discomfort to severe 
multiorgan failure and death. Acute interstitial edematous 
pancreatitis (IEP), found in approximately 75% of  patients 
presenting with AP, consists of  edema and inflammation 
of  the pancreas and is typically a self-limiting process 
with a mild clinical course[1,2]. Necrotizing pancreatitis 
(NP) is a far more severe form of  pancreatitis, which 
is characterized by extensive fat necrosis, hemorrhage, 
and necrotic liquefaction of  the pancreas. Dynamic CT 
is well established for differentiating IEP from NP[3]. 
However, CT is not necessary in depicting IEP or 
mild acute pancreatitis[2,4,5]. Patients with AP are often 
young and require multiple follow-up CT examinations; 
substitution of  MRI for CT in some patients would reduce 
their collective radiation dose considerably. In addition, 
experimental study[6] and clinical retrospective analysis[7] 
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of  pancreatitis suggested that iodinated contrast medium 
might worsen or prolong attacks of  acute pancreatitis.

Recent advances in abdominal MRI improve the 
spatial resolution of  images and allow optimal imaging of  
the pancreas. MRI can have an important role in staging 
the severity of  acute pancreatitis and may be superior 
to other imaging techniques for the characterization of  
peripancreatic collections[8-10]. Amano et al[11] reported 12 
patients with mild AP who had CT and MRI examinations, 
and found non-enhanced MR imaging was superior to 
CT for depiction and confirmation of  mild AP. However, 
there was a variety of  intermediary forms from mild to 
severe pancreatitis which occurred in clinical practice[3]. 
We hypothesized that IEP may include mild AP and some 
intermediary forms based on clinical classification of  AP, 
and that non-enhanced MR imaging could depict these 
abnormalities of  IEP.

MATERIALS AND METHODS
Patients
All patients in this study were diagnosed as IEP based on 
clinical features and laboratory findings in our institute 
from January 2002 to March 2005. The recruitment 
criteria of  patients were: (1) acute history; (2) pancreatitis 
at first onset; (3) elevated amylase or lipase, excluding 
other abnormalities with an elevated enzymes; (4) MRI 
examination; (5) maximum three-days interval between the 
MRI examination and the IEP onset; (6) minimal organ 
dysfunction or an uneventful recovery; and (7) no clinical 
or imaging appearance of  pancreatic necrosis, pseudocyst, 
or abscess.

In this retrospective study, 53 patients (26 men and 
27 women; average age: 47 ± 16 years, range: 10-73 years) 
with IEP were enrolled according to the aforementioned 
criteria. Medical records of  the 53 patients were reviewed 
to investigate the recovery and the length of  hospital stay. 
Review of  images and medical records was conducted 
according to our Institutional Review Board’s guidelines, 
including approval for our department to conduct these 
reviews.

MR Imaging
All examinations were conducted on a 1.5-T MR scanner 
with 38 mT/M gradients and 120 mT/M per second 
slope (Signa Excite; GE Medical Systems, Milwaukee, 
Wis), using phased-array torso-pelvis coil. The sequences 
included axial fast spoiled gradient echo (FSPGR) T1-
weighted imaging with fat suppression, gradient-echo 
(GRE) T1-weighted in-phase and out-of-phase MR 
imaging, respiratory-triggered (R-T) axial fast recovery 
fast spin-echo (FRFSE) T2-weighted MR imaging with fat 
suppression, coronal and axial single shot fast spin-echo 
(SSFSE) T2-weighted MR imaging, and three-dimension 
(3D) FSPGR dynamic enhanced MR imaging.

FSPGR T1-weighted imaging with fat suppression 
was obtained in 1 or 2 breathholds, with the following 
parameters: TR ms/TE ms = 150-170/1.6; flip angle = 
80°; matrix = 512 × 160-192; field of  view = 26-32 cm; 
section thickness = 5 mm (gap ≤ 0.5 mm); number of  
signals acquired (NSA) = 1; and the sampling bandwidth 

= 20.8 kHz.
GRE in-phase and out-of-phase MR imaging were 

acquired in breath hold, with the following parameters: TR 
ms/TE ms = 150/4.4, 2.2; flip angle = 90°; matrix = 256
× 192-224; field of  view = 26-32 cm; section thickness = 
5 mm (gap ≤ 0.5 mm); number of  signals acquired (NSA) 
= 1; and the sampling bandwidth = 31 or 62 kHz.

R-T FRFSE T2-weighted sequence were obtained with 
the following parameters: repetition time [TR] ms/echo 
time [TE] ms = 10 000-12 000/90-100, TR determined 
by the frequency of  respiration; section thickness = 5 
mm; intersection gap = 0.5 mm; matrix = 256 × 192; 
number of  signals acquired (NSA) = 3; and field of  view 
= 34 cm × 34 cm. It took about 3-4 min to complete the 
acquisition.

Coronal and axial SSFSE T2-weighted images were 
obtained in breathhold, with the following parameters: 
TE= 90-100 ms; 2 s between slize acquisitions; section 
thickness = 5 mm; intersection gap = 0.5 mm; matrix = 

384 × 224; one-half  signal acquired; and field of  view = 

33 cm × 33 cm.
Radial oblique slab SSFSE images were obtained for 

MRCP with the following parameters: TE = 1300 ms; 6 s 
between image acquisitions; section thickness = 40 mm; 
matrix = 384 × 224; one-half  signal acquired; and field of  
view = 30 cm × 30 cm.

Dynamic enhanced imaging was performed with 
axial fat saturated 3D FSPGR sequence. Gadolinium 
chelate was administered (0.2 mmol/L per kilogram of  
body weight) intravenously at approximately 3.5 mL/s 
by projector (Spectris MR Injection System, Medrad 
Inc., USA) injection, followed by a 20-mL saline solution 
flush. An additional delayed phase was acquired using 2D 
FSPGR fat suppression axial T1-weighted imaging.

Image interpretation
The original MR imaging data was loaded onto a 
workstation (GE, AW4.1, Sun Microsystems, Palo Alto, 
CA) to be reviewed. Two observers (with 4 and 6 years’ 
experience in interpreting abdominal MRI examinations), 
who were blinded to the laboratory data and clinical 
outcome, reviewed MR images. Any discrepancy between 
the two readers was settled by consensus.

The enlarged pancreas was defined as anterior-
posterior diameter ≥ 3 cm on axial images[12]. Decreased 
signal intensity of  pancreas on FSPGR T1-weighted 
imaging was defined as not higher than that of  liver[13,14]. 
The signal intensity of  normal pancreas was defined as 
slightly higher than that of  liver on T2-weighted images[13]. 
Pancreatic lobular septum thickening (PLST) with 
increased signal intensity was defined as a thickness of  the 
septum surrounding pancreatic lobules ≥ 2 mm and its 
signal intensity significantly higher than that of  liver. The 
pancreatic fascial plane (PFP) was defined as linear signal 
intensity along the surface of  the pancreas which was 
hypointense on in-phase images or hyperintense on T2-
weighted images.

Peripancreatic fat stranding (PPFS) referred to the 
stranding with hypointensity on in-phase images or 
hyperintensity on T2 weighted images. Peripancreatic 
fluid (PPF) collections referred to poorly defined fluid 
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collection in the anterior pararenal space around the gland 
and in the lesser peritoneal sac, with diameter larger than 
2 cm. The renal fascial plane (RFP) was defined as renal 
fascia thickness over 3 mm[15], which was hypointense 
on in-phase and hyperintense on T2-weighted images. 
Perivascular fluid referred to fluid surrounding portal vein, 
superior mesentery vein (SMV) or artery (SMA), which 
was hyperintense on T2-weighted images.

The diameter of  the pancreatic main duct was 
measured at the level of  the head or body of  the pancreas 
on MRCP images. Pancreatic necrosis was also noted on 
gadolinium chelate 3D FSPGR dynamic enhanced images.

The grade of  the pancreatitis was scored with the MR 
severity score index (MRSI) (Table 1), which was derived 
from the CT severity score index developed by Balthazar 
and others[4,15-17]. The severity of  pancreatitis was expressed 
as mild (score = 0-2 points), moderate (score = 3-6 
points), and severe (score = 7-10 points).

Statistical analysis 
Results were expressed as mean ± SD for continuous data. 
Two-tailed student’s t test was used to calculate differences 
between two observers. The Chi-square test was used 
to evaluate the difference for MR findings among IEP 
patients on in-phase, SSFSE T2- and R-T T2- weighted 
imaging, as well as to compare the prevalence of  MR 
findings for IEP on R-T T2- weighted images. Relationship 
of  length of  hospitalization variables to the severity 
of  IEP was tested using t tests, and to the continuous 
variables with Pearson product-moment correlations. P < 
0.05 was considered statistically significant.

RESULTS
Sample characteristics
In this study, 49% (26/53) of  patients had cholecystopathy 
or cholelithiasis confirmed by surgery or laparoscopy. One 
patient had congenital choledochocele and cholecystitis, 
confirmed at laparotomy. Of  them, 17% (9/53) patients 
had alcohol abuse, and 34% (18/53) were idiopathic. 

MRI findings
The anterior-posterior diameter of  the pancreas on 
FSPGR T1-weighted imaging was, respectively, 2.3 ± 0.4 
cm and 2.4 ± 0.4 cm (P = 0.1) for observer 1 and observer 
2. Only one patient had a diameter of  the pancreas larger 
than 3 cm.

Of  the 53 patients with IEP, 89% (47/53) had at least 
one abnormality on MR images, whereas 11% (6/53) 
showed normal pancreas. We found that 19% (10/53) 
of  patients showed decreased pancreatic signal intensity 
on FSPGR T1-weighted images, while 81% (43/53) 
of  patients showed normal pancreatic signal intensity. 
In addition, 25% (13/53) and 30% (16/53) of  patients 
showed increased signal intensity on SSFSE T2-weighted 
and R-T T2-weighted images (Figure 1), respectively (χ2 
= 0.5-1.8, P > 0.05). As shown in Figures 1 and 2, 21% 
(11/53) and 40% (21/53) of  patients had PLST with 
increased signal intensity on SSFSE T2-weighted and R-T 
T2-weighted images, respectively (χ2 = 4.5, P < 0.05).

The other MR findings of  IEP are shown in Table 2, 

and illustrated in Figure 1, Figure 2, Figure 3, Figure 4. The 
prevalence of  most findings of  IEP on R-T T2-weighted 
imaging was higher than that on in-phase or SSFSE T2-
weighted imaging (Table 2). The commonest finding of  IEP 
on R-T T2-weighted imaging was PFP (85%), left RFP (77%) 
and PPFS (55%), whose prevalence was significantly higher 
than those for PPF, right RFP, perivascular fluid and free 
ascites, respectively (Table 2) (χ2 = 78.5, P < 0.001).

All of  the 29 (54.71%) patients with PPFS and 13 
(24.52%) patients with PPF had PFP. All these 13 patients 
had lesser peritoneal sac fluid collections, including 5 
with collections in the left anterior pararenal space fluid 
collections, 1 with a right anterior pararenal space fluid 
collection, and 2 with both right and left anterior pararenal 
space fluid collections.

Of  53 patients, 43 (81%) showed RFP, including 22 
(42%) with both left and right RFP, 1 (2%) with only right 
RFP and 20 (38%) with only left RFP. The number of  
patients with left RFP was significantly higher than those 
with right RFP (42 vs 23 cases; χ2 = 14.4, P < 0.001).

On MRCP images, the main pancreatic duct was 
smooth, and its diameter was 2.2 ± 0.7 mm and 2.1 ± 0.6 
mm (P = 0.7) for observer 1 and observer 2, respectively. 
No pancreatic necrosis was seen on gadolinium chelate 3D 
FSPGR dynamic MR imaging or other sequences.

Length of hospitalization and MRSI
The average length of  hospitalization of  the 53 patients 
was 14 ± 7 d (range: 4-33 d). The MRSI ranged from 0 
points to 4 points with the average of  2.1 ± 1.2 points. 
The IEP was graded as mild in 37 (70%) patients, as 
moderate in 16 (30%) patients and as severe in 0 patients. 
The severity of  pancreatitis was not related to the length 
of  hospitalization (r = 0.1, P > 0.05).

DISCUSSION
In our study, we found 89% of  patients with IEP had 
at least one abnormality on non-enhanced MR imaging, 
depicted primari ly on T2-weighted images. These 
abnormalities mainly included pancreatic fascial plane 
(85%), left renal fascial plane (77%), peripancreatic fat 

Table 1  MR severity score index

Prognostic indications	  Characteristic	                              Points

Pancreatic Normal pancreas                  0
Inflammation Focal or diffuse enlargement 

of the pancreas
1

Intrinsic pancreatic abnormalities with
inflammatory changes in pancreatic fat

2

Single, poorly defined fluid collection 
or phlegmon

3

Two or more poorly defined collection or
presence of gas in or adjacent to the 
pancreas

4

Pancreatic necrosis No necrosis 0
30% 2
30%-50% 4
> 50% 6
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stranding (55%), peripancreatic fluid (55%), perivascular 
fluid (45%), right renal fascial plane (42%), and pancreatic 
lobular septum thickening (40%). R-T T2-weighted 
imaging was much more sensitive than in-phase and 
SSFSE T2-weighted imaging in the depiction of  the 
aforementioned abnormalities. 

The pathology of  IEP included pancreatic edema 
and mild cellular infiltration, sometimes with a few 
small scattered foci of  necrosis and saponification in the 
peripancreatic fatty tissue[3]. The histological changes noted 
in experimental pancreatitis are progressive interstitial 
edema, and mononuclear-cell infiltration, without 
hemorrhage or necrosis, with regeneration of  the pancreas 
in 6 d[18]. In our study, 19% of  patients showed decreased 
pancreatic signal intensity on FSPGR T1-weighted 
images, while 25%-30% of  patients showed increased 
pancreatic signal intensity on SSFSE T2-weighted and R-T 
T2-weighted images. The abnormal signal intensity of  
pancreatic parenchyma may partly reflect the inflammation 
of  the pancreas in IEP. However, our results indicate 
that the signal intensity of  the pancreatic parenchyma 
on both T1-weighted and T2-weighted imaging is not 
sensitive for depicting IEP. In the 12 patients with mild 
acute pancreatitis reported by Amano et al[11], 75% (9/12) 

of  patients showed a prolonged T1 and T2 lesions of  the 
pancreas. However, the patients selected in our study differ 
from those in theirs. IEP is not the same as mild acute 
pancreatitis, including a variety of  intermediary forms 
from mild to severe pancreatitis which occur in clinical 
practice[3].

The pancreas does not have a well-developed fibrous 
capsule, but is surrounded by thin loose connective tissue, 
which is called the “fusion fascia of  Treita” in the head 
and the “fusion fascia of  Toldt” in the body and tail of  
the pancreas[19]. In our study, we found the commonest 
sign was PFP on T2-weighted images (85%). In the 29 
patients with PPFS and 13 patients with PPF, all had 
PFP. We speculate that the pancreatic fascia may be first 
involved in acute pancreatitis. When the inflammation 
penetrated through the Toldt fusion fascia of  the pancreas, 
peripancreas fat infiltration or fluid accumulation may 
develop. The peripancreatic vessels run in the fusion 
fascia[19]. It is possible that peripancreatic perivascular fluid 
in IEP resulted from inflammation of  intra-fusion fascia 
of  the pancreas.

In AP, the earliest changes appear to be in the acinar 
cells[20]. An increase in pancreatic ductal pressure has been 
described as the initial mechanism of  acinar cell injury. The 

Table 2  MR findings of IEP in 53 patients

	               PFP n  (%)	             PPF n  (%)	       PPFS n  (%)	  LRFP n  (%)         RRFP n  (%)	      PVF n  (%)	     FA n  (%)

In-phase 18 (34) 10 (19) 15 (28) 26 (49)   8 (15)   1 (2)   7 (13)
SSFSE T2W 33 (62.3) 13 (25) 24 (45) 31 (58) 16 (30) 14 (26) 10 (19)
R -T T2W 45 (85) 13 (25) 29 (55) 41 (77) 22 (42) 24 (45) 10 (19)
c2 (P values)1 28.9 (< 0.001)   0.6 (0.7)   7.8 (0.02)   9.3 (0.01)   9.1 (0.01) 27.1 (< 0.001)   0.8 (0.7)

PFP: Pancreatic fascial plane; PPF: Peripancreatic fluid; PPFS: Peripancreatic fat stranding; LRFP: Left renal fascial plane; RRFP: Right renal fascial plane; PVF: 
Perivascular fluid; FA: Free ascites. 1Comparison among three sequences.
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Figure 1  A 42-year-old woman with interstitial 
edematous  pancreat i t i s .  A :  SPGR fa t -
suppressed T1-weighted (TR/TE = 170/1.6 
ms) image shows pancreatic signal intensity 
comparable to that of liver; B: GRE in-phase 
(TR/TE = 150/4.4 ms) image shows pancreatic 
fascial plane (arrows) and peripancreatic 
fat stranding (arrow heads); C: SSFSE T2-
weighted (TE = 90 ms) image shows increased 
pancreatic signal intensity (asterisk). Stranding 
in the pancreatic fascial plane (large arrow) 
and peripancreatic fat and thickened pancreatic 
lobular septum (small arrow) can also be seen; 
D: R-T T2-weighted (TR/TE = 11 800/93 ms) 
image shows above findings much better 
(Asterisk indicates pancreatic parenchyma, 
white arrows indicate thickened pancreatic 
lobular septum, white arrow head indicates 
pancreatic fascial plane, and black arrow and 
arrow head indicate fat stranding).
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subsequent cellular events are not well understood, but 
the result appears to be activation of  pancreatic digestive 
enzymes within the acinar cell[21]. Ultrastructural studies 
by Kloppel et al[22] indicate that an early event, irrespective 
of  etiology, is the release of  activated enzymes by acini 
at the periphery of  lobules into the interstitium, resulting 
in perilobular fat necrosis. Experimentally, tracer material 
introduced by retrograde injection into the main pancreatic 
duct (MPD) is localized to the periacinar space[23] and 

human AP may show a similar pattern, irrespective of  
etiology[24]. Early microcirculatory changes in patients 
with AP include an increase in vascular permeability and 
the accumulation of  extravagated fluid in the perilobular 
space. A decrease in flow velocity was noted 2 h after the 
onset of  severe pancreatitis[25]. We found that 21%-40% of  
patients had PLST with increased signal intensity on T2-
weighted images. We speculate that this resulted primarily 
from the accumulation of  extravagated fluid in the 

↓ ↓*

*

A B

↓ ↓

↓

**

E

Figure 2  A 28-year-old man with IEP. A: SPGR fat-suppressed T1-weighted (TR/TE = 170/1.6 ms) image shows normal pancreatic signal intensity; B: pancreatic fascial 
(arrows) and peripancreatic fat (asterisk) stranding can be seen on GRE in-phase (TR/TE, 150/4.4 ms) image; C: SSFSE T2-weighted (TE = 90 ms) image; D: R-T T2-
weighted (TR/TE = 12300/98 ms) image. Perivascular fluid (curve arrow) can be seen on latter two sequences. Thickened pancreatic lobular septum (arrow heads) can only 
be seen on R-T T2-weighted image (D); E: At the level of the head of the pancreas, R-T T2-weighted image (E) shows pancreatic fascial plane (white arrow), right renal 
fascia plane (white arrow head), fluid surrounding SMV (black arrow), and left anterior pararenal space and lateroconal plane fluid collections (asterisk).

A

↓

*

B

C

*
↓

D

Figure 3  A 45-year-old woman with IEP and 
cholel i thiasis. (A) SPGR fat-suppressed T1-
weighted (TR/TE = 170/1.6 ms) image shows normal 
pancreatic signal intensity. GRE in-phase (TR/TE 
= 150/4.4 ms) (B) and SSFSE T2 weighted (TE 
= 90 ms); (C) images show the pancreatic fascia 
plane (arrows) and the peripancreatic fat stranding 
(asterisk), which appear more extensive on R-T T2-
weighted (TR/TE = 12 300/98 ms) image (D).
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perilobular space and perilobular fat necrosis. 
CT has been helpful in revealing inf lammatory 

thickening of  the retroperitoneal fascial membranes and 
edema or lipolysis of  the retroperitoneal fat resulting 
from acute pancreatitis. Nicholson et al[15] reported that 
46% of  patients with pancreatitis demonstrated renal 
fascial thickening and 27% of  patients had increased 
fat density. Chintapalli et al[16] reported that renal fascial 
thickening was seen in 62% of  patients with pancreatitis, 
involving left and right renal fascia in 59% (42/71) and 
30% (21/71), respectively. The patients in the above two 
reports had various forms of  pancreatitis. In our study, 
81% of  patients with IEP showed RFP, including 77% 
with left RFP and 42% with right RFP. The prevalence of  
left RFP was significantly higher than that of  right RFP 
(P < 0.05), although the prevalence of  RFP in MRI was 
higher than that reported in CT[15,16]. It is possible that MR 
imaging is more sensitive than CT for detecting renal fascia 
inflammatory thickening. The predominance of  left RFP 
is consistent with earlier studies by CT, attributed to the 
proximity of  the body and tail of  the pancreas[16].

Mortele et al[26] reported that the pancreas appeared 
abnormal on MRI and MRCP in 57% (31/54) patients 
with asymptomatic mild serum hyperamylasemia and 
hyperlipasemia, while 43% of  patients had normal 
pancreas. In our study, 11% (6/53) of  patients showed 
normal pancreas on MR imaging. Each of  these 6 patients 
had 3 times or more elevations of  serum amylase and 
lipase at hospital admission, and serum amylase and lipase 
levels decreased within a few days. It is possible that the 
pancreatitis in these 6 patients was too mild to be seen 
with current non-enhanced MR imaging.

In our study, we did not find any correlation between 
the length of  hospitalization and MRSI (r = 0.1, P > 0.05), 
which was in agreement with the findings by Lecesne et al[8]. 
Most of  the patients with IEP were graded as mild (70%), 
and none were graded as severe in our study. Also, 49% 
of  patients had cholecystopathy or cholelithiasis. We agree 
with Lecesne et al[8] that the length of  hospitalization may 
not accurately represent morbidity, since social factors or 
selective surgery may prolong the length of  stay, which was 
not included in the design of  our study.

We also did not analyze the correlation of  the level 
of  serum amylase and lipase to the MR findings or to the 
length of  hospitalization. Reports in the early literature 

indicated that the severity of  acute pancreatitis was 
independent of  the elevation in serum amylase/lipase 
level (≤ 3 or > 3 times of  higher limit of  normal range) 
on admission. Patients with only a slight increase can also 
have or develop severe acute pancreatitis[27]. In diabetic 
ketoacidosis, non-specific elevations of  amylase and 
lipase occurred in 16%-25% of  cases. Diagnosis of  acute 
pancreatitis based solely on elevated amylase or lipase, 
even > 3 times normal, is not justifiable[28]. Mortele et al[26] 
reported that 43% of  patients with asymptomatic serum 
hyperamylasemia and hyperlipasemia had normal pancreas 
on MRCP. The above reports indicate that the level of  
serum amylase and lipase was not relative to the findings 
on MR imaging and the severity of  acute pancreatitis.

In our study only 3 patients had repeated MR imaging, 
so we were not able to document serial changes in the 
development of  pancreatic inflammation. However, 
the short-term clinic status of  all patients improved. 
Munoz-Bongrand et al[29] reported that serial computed 
tomography is rarely necessary in patients with acute 
pancreatitis, and repeated MR examinations may similarly 
be unnecessary in patients with IEP.

In conclusion, interstitial edematous pancreatitis 
primarily manifests on unenhanced MR images as the 
pancreatic fascial plane, left renal fascial plane and 
peripancreatic fat stranding, as well as peripancreatic fluid. 
Non-enhanced MR imaging, especially R-T T2-weighted 
imaging with fat suppression, is effective for depicting 
interstitial edematous pancreatitis. 
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