Cellular and Molecular Biology
E-ISSN : 1165-158X / P-ISSN : 0145-5680

www.cellmolbiol.org

Aosaciation
(Publicher

CM

Differential diagnosis of IgG4-related pancreatitis and pancreatic cancer by MRI features
and its correlation with serum IgG4 level
Tao Lian!, Xiaoyu Huang?, Jie Fang', Lvye Huang', Xiaolan Yan', Jieyun Chen'*

'Department of Imaging, Quanzhou First Hospital of Fujian Province, Quanzhou, 362000, Fujian Province, China
2Department of Pharmacy, Quanzhou First Hospital of Fujian Province, Quanzhou, 362000, Fujian Province, China

ARTICLE INFO ABSTRACT

Original paper It was to analyze the diagnostic value of MRI in immunoglobulin G (IgG4)-related autoimmune pancreatitis
(AIP) and pancreatic cancer (PC) and its relationship with serum IgG4 level. 35 patients with 1gG4-related
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IgG4 levels. Spearsman was used to analyze the relationship between MRI characteristics and serum 1gG4
level. It was found that patients in group A1 showed double duct sign (DDS), pancreatic duct (PD) perforation
sign, the proportion of main PD truncation, and main PD diameter/pancreatic parenchymal width ratio, which
were different from those of patients in group A2 (P < 0.05). MRI had a sensitivity (Sen) of 88%, specificity
(Spe) of 91.43%, accuracy (Acc) of 89.41%, positive predictive value (PPV) of 0.936, and negative predictive
value(NPV) of 0.842 for the diagnosis of 1gG4-related AIP and PC. Serum IgG4 levels were significantly
negatively correlated with DDS and main PD truncation, significantly positively correlated with PD penetra-
tion sign, and extremely significantly negatively correlated with main PD diameter/pancreatic parenchymal
width (P < 0.001). The results showed that MRI had high sensitivity and specificity for differentiating 1gG4-
related AIP from PC, and the diagnostic effect was good, which had a high correlation with serum IgG4 levels
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Introduction

IgG is mainly synthesized and secreted by plasma cells
in the spleen and lymph nodes, and IgG is the main com-
ponent of immunoglobulin in serum, accounting for about
75% of the total immunoglobulin content in serum, of
which 40 to 50% is distributed in serum and the rest is dis-
tributed in tissues (1-3). [gG4-related diseases are a type of
chronic and progressive autoimmune diseases of unknown
cause, in which the serum IgG4 cell level is significantly
increased in patients, and the affected tissues and organs
develop enlarged or nodular and proliferative lesions due
to massive lymphocyte and IgG4-positive plasma cell in-
filtration, accompanied by tissue fibrosis, resulting in si-
multaneous or sequential involvement of multiple organs,
and it can only involve one organ (4,5). IgG-associated
pancreatitis is an immune-mediated chronic fibroinflam-
matory disease, and painless obstructive jaundice is the
first clinical manifestation, followed by abdominal pain,
decreased body mass, skin itching, and fatigue. It can be
combined with extrapancreatic organ involvement, such as
bile duct, lacrimal gland, salivary gland, retroperitoneum,
lymph nodes, and aorta, and it often presents with local
space-occupying manifestations of the affected organs or
secondary symptoms caused by mass and is easily mis-
diagnosed as pancreatic malignancies (6-8). Therefore, the
differential diagnosis of pancreatitis and PC is the focus of
clinical research.

IgG-related pancreatitis is more common in elderly
men, the clinical manifestations lack specificity, and it is
difficult to confirm the diagnosis by clinical symptoms.
Patients mostly present with obstructive jaundice, usual-
ly accompanied by abdominal dull pain and discomfort,
weight loss, and extrapancreatic organs involvement, such
as lacrimal glands, salivary glands, and thyroid glands,
which present with dry eyes, dry mouth, and specific thy-
roiditis, and it can also cause Mikulicz syndrome, scle-
rosing cholangitis, and retroperitoneal fibrosis (9,10). CT,
MRI, and PET-CT imaging are usually used to diagnose
pancreatic diseases in clinical practice (11). According
to the different absorption and transmittance of X-rays in
different tissues of the human body, CT mainly uses an
instrument with very high sensitivity to detect the human
body, and the data that were obtained from the detection
are input into the electronic computer. After the data are
processed by the electronic computer, it can take the cross-
sectional or stereoscopic image and find the small lesions,
but its display performance for soft tissues is poor (12,13).
PET-CT is the integration of PET and CT to complement
the advantages of the two imaging techniques, Molecu-
lar information such as function are provided from PET
images, and CT presents fine anatomical and pathological
information. Through fusion techniques, pathophysiolo-
gical changes and morphological changes in the disease
can be observed by imaging, which is widely used in the
diagnosis of malignant tumors as well as the differential
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diagnosis of benign and malignant lesions (14). MRI exa-
mination is mainly through the amount of hydrogen ele-
ment content in the human body, in order to distinguish
the corresponding image characteristics, and then through
different image characteristics, to determine the corres-
ponding organ function and the nature of the lesion, with
the advantages of high resolution and high sensitivity (15).

Serum IgG4 is the most common, commonly used, and
effective early warning sign in clinical practice, and IgG4
is often investigated in patients with high suspicion of PC
in clinical practice. Elevated serum IgG4 is an important
indicator for the diagnosis and disease evaluation of [gG4-
related immune diseases, and is one of the most impor-
tant biological markers for the diagnosis of the disease,
evaluation of activity and efficacy of disease, as well as
prognostic evaluation (16). However, as an item of dia-
gnostic criteria, the specificity of serum IgG4 is not high,
and its increase can be found in many other diseases, such
as tumors, infections, connective tissue diseases, hemato-
logic diseases, or allergic diseases, so it is not clear that
the high level of IgG4 is significantly correlated with the
condition of pancreatitis (17). Therefore, 85 patients who
visited Quanzhou First Hospital of Fujian Province Hos-
pital from October 10, 2016 to October 15, 2022 were
enrolled as the study subjects. IgG4-related AIP patients
were divided into group Al and PC patients were divided
into group A2. MRI images were performed to determine
the serum IgG4 level. Spearsman was used to analyze the
relationship between MRI image characteristics and serum
IgG4 level. The diagnostic value of MRI technology for
IgG4-related AIP and PC and the relationship with serum
1gG4 level was deeply analyzed.

Materials and Methods

Study subjects

35 IgG4-related AIP patients and 50 PC patients who
were diagnosed and treated at the dermatology clinic of
Quanzhou First Hospital of Fujian Province Hospital from
October 10, 2016 to October 15, 2022 were included as the
study subjects, and IgG4-related AIP patients were enrol-
led in group A1 and PC patients in group A2. After review
and approval by the hospital ethics committee, this clinical
trial was approved and executed, and all patients signed
an informed consent form before the implementation of
the topic.

Inclusion criteria: (i) Patients with pancreatic head
lesions; (ii) Patients with other pancreatic diseases; (iii)
Patients older than 18 years; (iv) Patients who did not re-
ceive hormones, immunosuppressive agents, or biological
agents; (v) Patients who were newly diagnosed.

Exclusion criteria: (i) Patients with infectious diseases;
(i1) Patients with another tumor history; (iii) Patients with
metastatic PC; (iv) Patients with severe heart, liver, and
kidney organ disorders.

Imaging examination method

Patients were examined using a Discovery MR750w
3.0T system (GE, USA) with an 8-channel body-phased
array surface coil. Fasting was performed for 8 h and water
deprivation for 6 h before the examination, and the relevant
knowledge and precautions of MRI scans were explai-
ned to the patients to guide the patients for holding their
breath. The patients were in the supine position, foot at

front, and it was supplemented by respiratory gating, fixed
phased array surface coil. All patients underwent cross-
sectional Tl-weighted imaging (T1WI), T2-weighted
imaging (T2WI), and magnetic resonance cholangiopan-
creatography (MRCP). TIWI scan parameters: time of
repetition (TR) 3.5 ms, time of echo (TE) 1.5 ms, the field
of view (FOV) 450 mm x 400 mm, slice thickness 4.5 ms,
interslice distance 1.5 mm, matrix 265 x 240. T2WI scan:
TR 950 ms, TE 73 ms, FOV 360 mm x 300 mm, slice
thickness 5 ms, interslice distance 1.5 mm, matrix 225 x
225. MRCP scan: TR 5,500 ms, TE 1,000 ms, matrix 300
x 250, excitation number 1.

Criteria for MRI image evaluation

Obtained MRI images were delivered to the worksta-
tion for processing and blinded assessment by two expe-
rienced radiologists. If the assessment results were incon-
sistent, two physicians communicated and discussed and
finally consistent results were obtained. Evaluation items:
(1) whether there is DDS in the main PD (the diameter
of the main PD in the head of the pancreas is > 3 mm,
and the diameter of the common bile duct is > 8§ mm), the
main PD is smooth or uneven in thickness, and the main
PD penetrates the lesion area, measuring the diameter of
the main PD, the diameter of the main PD/width of the
pancreatic parenchyma; (2) the distribution of the dilated
branch PD (only located in the head and neck, only loca-
ted in the body and tail or the whole process of dilatation)
and shape (dendritic dilatation, cystic dilatation or both);
(3) the shape of the distal common bile duct (stenosis or
truncation).

IgG4 detection method

4.5 mL of venous blood was collected from patients at
the beginning of the day (empty stomach), centrifuged to
separate serum, and serum IgG4 levels were measured by
immune nephelometry.

Statistical processing

SPSS 19.0 statistical software was adopted to analyze
data, with measurement data presented as mean =+ stan-
dard deviation (x&s), and enumeration data presented as
percentage (%). The #-test and log-rank test were applied to
the analysis of the differences in data between the groups.
Spearsman was used to analyze the correlation between
serum [gG4 levels and MRI diagnostic results in patients.
Two-sided tests were statistically significant at P < 0.05.

Results

Analysis of MRI image data of patients in groups Al
and A2

Figure 1 shows MRIimages of a 61-year-old female pa-
tient with [gG4-related AIP. Diffuse hypointense changes
were observed on T1WI images, slightly hyperintense on

Figure 1. MRI images of patients with [gG4-related AIP. (Female, 61
years old, diarrhea due to abdominal distension after eating).
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Figure 2. MRI images of a patient with PC. (male, 64-year-old, ad-

mitted to the hospital due to yellow staining of skin for three weeks).

T2WI images, and delayed enhancement of the pancreas
in the lesion area after enhancement.

Figure 2 shows MRI images of a 74-year-old male pa-
tient with PC. History of present illness: The patient had
yellow urine without obvious inducement 3 weeks ago,
icteric sclera 2 weeks ago, progressive systemic yellow
staining of the skin, and no abdominal pain. MRI images
showed hypointense shadows around the inferior mesen-
teric artery, significant diffusion restriction in the body and
pancreas tail, and patent but not smooth PD. T1 WI showed
slightly low signal intensity and T2WI showed slightly
high signal intensity.

Comparison of age and gender between groups Al and
A2

Group Al had 22 males and 13 females, with mean age
of 58.12 + 8.35; the average age of patients in group A2
was 60.07 £ 6.95, 32 males and 18 females. The compa-
rison showed that there was no obvious difference in the
average age and sex between both groups (P > 0.05) (Fi-
gure 3).

Alw

years old

Age Male Female

Figure 3. Comparison of age and gender between two groups. (A is
age; B is the number of males and females).
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Figure 4. Comparison of DDS, PD perforation sign, and main PD
truncation. Note: * indicates a statistically significant difference
between both groups (P < 0.05).

Comparison of pancreaticobiliary imaging characte-
ristics

As shown in Figure 4, group Al presented with DDS
in 3 patients (8.57%), PD perforation sign in 22 patients
(62.86%), and main PD truncation in 5 patients (14.29%);
group A2 presented with DDS in 32 patients (64%), PD
perforation sign in 15 patients (32%), and main PD trunca-
tion in 34 patients (68%). The comparison showed that
the proportion of DDS, PD perforation sign, and main
PD truncation of group Al was significantly different in
contrast with that of group A2 (P < 0.05).

The diameter of the main PD was 4.68 + 1.04 mm and
the diameter of the main PD/width of the pancreatic paren-
chyma was 0.24 £+ 0.07 in group Al; the diameter of the
main PD was 5.11 = 1.32 mm and the diameter of the main
PD/width of the pancreatic parenchyma was 0.39 + 0.11
in group A2. The comparison revealed that there was no
obvious difference in the diameter of the main PD between
the two groups; the diameter of the main PD/width of pan-
creatic parenchyma in group Al was significantly lower
than that in group A2 (P > 0.05) (Figure 5).

MRI performance in differentiating 1gG4-related AIP
from PC

As shown in Figures 6-7, MRI had a Sen of 88%, Spe
of 91.43%, Acc of 89.41%, PPV of 0.936, and NPV of
0.842 for the diagnosis of IgG4-related AIP and PC.
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Figure 5. Comparison of main PD diameter, main PD diameter/pan-
creatic parenchyma width.
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Figure 6. Sen, Spe, and Acc of MRI in the diagnosis of IgG4-related

AIP and PC.
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Figure 7. PPV and NPV of MRI in the diagnosis of IgG4-related AIP
and PC.

Relationship between MRI characteristics and serum
IgG4 levels in patients

Spearsman was used to analyze the relationship
between MRI image characteristics and serum [gG4 levels
in patients (Table 1). There was a clear negative relation-
ship between serum IgG4 levels and double-duct sign
(r =-0.142, P = 0.008), main PD truncation (r = -0.125,
P = 0.014), a significant positive correlation between
serum IgG4 levels and PD perforation sign (r = -0.117,
P =0.011), and a highly significant negative correlation
between serum IgG4 levels and main PD diameter/pan-
creatic parenchymal width (» =-0.183, P = 0.000). Serum
IgG4 levels were different from the main PD diameter (» =
-0.073, P =0.062).

Discussion

The pancreas is long, and it can be separated into seve-
ral parts: head, body, and tail. The enlarged head of the
pancreas is on the right side and is encircled by the duode-
num. The end of the PD penetrating into the duodenal wall
joins the common bile duct to be opened in the duodenal
papilla to deliver pancreatic juice produced by the pan-
creatic exocrine part to the digestive tract. The pancreas
is in close proximity to the stomach, duodenum, liver,
gall bladder, spleen, and kidney and is a very important
organ (18,19). Pancreatitis is an important affecting factor
for PC. Pancreatitis and PC are diseases that occur in the
pancreas of the human body, but their nature and degree
of harm are different. Clinically, many patients with PC
experience early symptoms and are mistaken for pancrea-
titis and miss the best time for treatment (20). In addition,
pancreatitis is divided into acute and chronic pancreatitis,
acute pancreatitis will easily develop into chronic pancrea-

titis, and inflammation for a long time is easy to deterio-
rate into PC. Chronic pancreatitis often coexists with PC.
Because PC can obstruct the PD and lead to the occurrence
of pancreatitis, it is not easy to judge the cause and effect
of the two. Seeking efficient identification methods is the
direction of clinical research (21,22). 85 patients who
were diagnosed and treated at the dermatology clinic of
XXX Hospital from October 10, 2016 to October 15, 2022
were included, with IgG4-related AIP patients in group Al
and PC patients in group A2, and MRI images were obtai-
ned. From the age and gender of the patients, there was no
difference in the mean age and sex between the patients in
the two groups (P > 0.05). The balance of baseline data
between groups is to ensure the comparability of observa-
tion results of response variables between groups and to
investigate the real impact of treatment factors on observa-
tion results under similar baseline conditions, which pro-
vides the basis for subsequent study and analysis.

The obtained MRI images were delivered to the works-
tation for processing, and a blinded assessment was per-
formed by two experienced radiologists to analyze the
imaging characteristics of the two groups of patients. The
results suggested there was a difference in DDS, PD perfo-
ration sign, the proportion of main PD truncation, and the
ratio of main PD diameter/pancreatic parenchymal width
between the two groups (P < 0.05). DDS, truncation of the
main PD at the lesion, and atrophy of the pancreatic paren-
chyma are widely considered highly suspicious findings
for PC, and PD perforation sign, irregular dilatation of the
main PD, and calcification of the pancreatic parenchyma
are considered characteristic features of IgG4-related AIP
(23,24). It revealed there was a distinction in the MRI fea-
tures between IgG4-related AIP and PC. The higher the
proportion of DDS and main PD truncation, the larger the
ratio of main PD diameter/pancreatic parenchyma width
indicated the greater the possibility of PC, while the higher
the proportion of PD perforation sign indicated the greater
the possibility of IgG4-related AIP. From the differential
indicators, MRI had a Sen of 88%, Spe of 91.43%, Acc
of 89.41%, PPV of 0.936, and NPV of 0.842 to diagnose
IgG4-related AIP from PC. It indicated that MRI had a
high sensitivity and specificity for the differentiation of
IgG4-related AIP from PC and a good diagnostic effect
(25). Spearsman was used to analyze the relationship
between MRI characteristics and serum [gG4 levels, and
it was observed that serum IgG4 levels were negatively
related to double-duct sign ( = -0.142, P = 0.008), main
PD truncation (» = -0.125, P = 0.014), positively to PD
perforation sign (» = -0.117, P = 0.011), and negatively
to main PD diameter/pancreatic parenchymal width (» =
-0.183, P = 0.000). It suggested that MRI characteristics
were highly correlated with serum IgG4 levels in patients,
showing that the combined detection of the two can be
applied in the differentiation of IgG4-related AIP from PC.

Table 1. Relationship between MRI image features and serum IgG4 levels.

Imaging characteristics r P

DDS -0.142 0.008
Perforating PD sign 0.117 0.011
Truncation of main PD -0.125 0.014
Main duct diameter 0.073 0.062
Main duct diameter/pancreatic parenchyma width ~ -0.183 0.000
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35 IgG4-related AIP patients and 50 PC patients who
visited Quanzhou First Hospital of Fujian Province Hospi-
tal from October 10, 2016 to October 15, 2022 were enrol-
led as the study subjects. IgG4-related AIP patients were
divided into group Al and patients with PC were divided
into group A2. MRI images were performed to determine
the serum IgG4 levels. Spearsman was used to analyze
the relationship between MRI image characteristics and
serum [gG4 levels. The results showed that MRI had high
sensitivity and specificity in differentiating [gG4-related
AIP from PC, and the diagnostic effect was good. It had
a high correlation with serum IgG4 levels in patients and
could be considered for combined application in clinical
diagnosis. However, the sample size was small, and the
source was single. Only some MRI characteristics of the
patients were analyzed to calculate the diagnostic perfor-
mance indicators of a single MRI. Therefore, more patient
samples need to be re-included in the subsequent study to
increase the comparative analysis with MRI and further
analyze the application value of MRI. In conclusion, the
result provides a reference for the clinical diagnosis.
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