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Imaging diagnosis of gallbladder adenoma.
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Abstract
Recent studies have shown that the gallbladder adenomas belong to precancerous lesions, with possible
malignant transformation, and imaging examination is the first choice for the diagnosis. The study was
involved in the diagnosis of gallbladder adenoma commonalities by ultrasound, CT and MRI in
characterization of do retrospective analysis in order to improve the accuracy. 32 cases of hospitalized
patients with the diagnosis of gallbladder adenoma were collected. The 32 patients were retrospectively
analyzed by ultrasound, CT and MRI images to find its generality characteristic imaging. B ultrasonic
echo showed that the diameter of the malignant papillary adenoma increased in 18 cases of cystic
papillary adenoma; CT showed that adenoma internal density was uniform and CT values continue to
rise; MRI in common displayed for contour shadow equally. The benign lesions were wide and the
malignant lesions were narrow. Portal phase lesions around was continuous reinforced obviously and the
central displayed slightly lower density area. In the 14 cases of gallbladder tubular papillary adenoma,
ultrasound showed that medium echoes, and commonness CT in enhanced arterial phase, portal phase
and delay lesions was progressively light-moderate strengthened. MRI was performed for single nodule
“cauliflower” shaped surface and signal shadow, and high signal stove, borders, “cauliflower” shaped
surface was tested on the malignant nodules. Imaging diagnostic methods can improve the detection rate
of gallbladder adenoma and reduce missed diagnosis.
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Introduction
Gallbladder adenoma (AG) is a clinical common gallbladder
benign tumor, and includes papillary adenoma, tubular
adenoma and tubular papillary adenoma [1-3]. Studies have
shown that the gallbladder adenomas belong to precancerous
lesions, and the rate is about 10%~15% [4,5]. Studies have
found that adenoma is multiple with the diameter greater than 1
cm is risk combined with gallstones or adenoma [6,7]. Whether
the clinical for gallbladder adenoma underwent surgical
treatment of diagnosis is given priority to imaging diagnosis.
The study was involved in the diagnosis of gallbladder
adenoma in our hospital by ultrasound, CT and MRI to discuss
the characteristic of gallbladder adenoma imaging performance
in order to improve the detection rate of gallbladder adenoma
and reduce missed diagnosis.

Materials and Methods
Patients with general information
Thirty two (32) cases of hospitalized patients with the
diagnosis of gallbladder adenoma in the second affiliated
hospital of Kunming medical university in the phrase of June
2012 to June 2015 were collected: 19 cases of male, aged
42~67, an average old of 52.6 ± 1.9 years, average course of 4
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years; 13 cases of female, age 47~65, an average old of 49.3 ±
2.4 years, average duration of 4.5 years. Major clinical
symptoms and signs: 23 patients had repeated right epigastric
discomfort, intermittent pain of right humeral back radiation
with the right course of 1~6 years. 32 patients were recurrent
right upper quadrant and xiphoid process under pain,
tenderness, 19 cases showed the Murphy signs, and 2 cases
with obstructive jaundice. 19 patients in the process of disease
were with fever, chills, vomiting, nausea and gastrointestinal
symptoms. 9 cases were combined gallstones, 3 cases were
secondary acute pancreatitis, 1 case was with the gallbladder
bile duct carcinoma.
The study protocol was approved by the Research Ethics
Committee of the second affiliated hospital of Kunming
medical university, and all patients gave their informed consent
before study commencement.

Pathological diagnosis
Thirty two (32) patients with gallbladder adenoma are open or
minimally invasive surgical for the removal of the gallbladder.
Postoperative pathological results showed that 18 cases were
cystic papillary adenoma, accounting for 56.25% of all
patients: 11 cases of men and women in 7 cases, aged 52-66,
an average of 62.3 ± 2.2 years old. Pathological results showed
that 14 cases were gallbladder tubular papillary adenoma,

238

Jian/Zhu/Han/Xing/Lu/Wu/Wang
accounting for 43.75% of all patients: 8 cases of male, female
6 cases, aged 48 to 63, an average of 50.6 ± 2.7 years old.

inspection. P<0.05 was considered the statistically significant
difference.

Instrument and the methods

Results

Ultrasound: GE Logiq 9 ultrasonic diagnostic instrument,
broadband convex array probe, center frequency of 3.5 MHz.
Patients were fast for more than six hours, and the shape,
number of lesions and echo, and the size of the lesions were
measured by the conventional ultrasonic method and color
doppler flow imaging (of a CDFI) was used to observe the
pathological changes in blood flow. CT: CT examination was
tested by dual-source CT 64 layer (SOMATOM Definition
Definition) scans.
Patients in calm with fast for more than six hours were scanned
from the diaphragmatic top to 2 edge of lumbar vertebral body.
After routine scan, using high pressure injector by the elbow
vein injection at a rate of 3 ml/s injected 300 mg/ml nonionic
iodine contrast agent 80 ml to scan twice (bai arterial pulse
period). Scanning: 120 kv, Eff. MAs230; Pitch of 0.8, the
detector collimating 64 × 0.6 mm, gathering matrix 512 × 512,
FOV310~338 mm. Conventional image layer 5 mm, thickness
5 mm.
MRI: GE Signa Infinity Twinspeed 1.5 T superconducting
MRI imaging system. The areas of scan cover gallbladder bile
duct area. Using 8 channel phased array body coils. Check
sequence including: (1) the horizontal axis a fiesta T2WI fat
suppression sequence, 6 mm thickness, 2 mm intervals,
TR6000 ms, TE85 ms, 320 × 220, matrix FOV38 cm, NEX2
times, 62.5 kHz bandwidth; (2) 2 d fiesta coronary fat
suppression sequence with a thickness 5 mm, interval 1 mm,
TR 3.6 ms, TE1.6 ms, turning angle 60°, matrix 192 × 224,
FOV35 cm, NEX1, 83.3 kHz bandwidth; (3) MRCP, SSFSE fat
suppression sequence, the layer thickness of 50 mm, TR5000
ms, TE 1186 ms, matrix 320 × 288, FOV32 cm, bandwidth of
31.25 kHz. MRI of 32 patients was analyzed by the two
experienced radiologists MRI in the diagnosis of physicians
(subtropical high above the title). The evaluation contents were
included lesion at the bottom of the neck, body, and the size
(the size of the lesion with maximum diameter), the number of
signals, edge, shape, basal, and whether with gallstones.
Quantity is divided into single and multiple lesions. Compared
with the muscle signal tree, above the muscle signals and close
to the cerebrospinal fluid were considered for high signal, and
below the muscle signal and close to the bone cortex were
considered for the low signal, and below the muscle but higher
than that of bone cortex signal were considered for the equally
low signal. The lesions displayed edge smooth, coarse, leaf,
shape classification rounded, irregular shape, base narrow base,
wide base (lesions basal width<maximum diameter for narrow
base, vice for wide base).

Statistical analysis
All measurement data were presented by x̅ ± S. SPSS 19.0
statistical software was used for statistical analysis. Data
between multiple groups was used by the two samples of
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Imaging of cystic papillary adenoma
Ultrasound is the preferred way with the characteristics of
noninvasive and economic for the check of gallbladder, and
also is the screening examination way of the gallbladder
adenoma at the beginning. 18 patients with lesions were
characterized by clumps of medium echo, papillary. The
smallest diameter was 0.7, the maximum diameter was 3.9 cm
and the average diameter was (1.25+0.44) cm, the diameter of
5 cases were higher than 1.0 cm. Single lesion in 16 cases of
18 patients (13 cases by pathological diagnosis of benign and
malignant in 3 cases), 2 cases of multiple lesions (by
pathological diagnosis were malignant). 5 cases of malignant
lesions on average (3.12-0.9) cm diameter (2.4~3.7 cm), the
diameter in the lesions of the malignant group is bigger than
the size of benign group (P<0.05).

Figure 1. CT performance of the gallbladder villous adenoma. A) CT
scan. The “cauliflower” shaped low density nodules were at the
bottom of the gallbladder and the edge was clear. B) CT enhancement
late artery. Lesion was mild strengthening. C) A restructuring
coronary of portal phase. The degree of the strength of the lesions is
slightly higher than that of arterial lesions. D) Delay lesions
continued to strengthen.

CT is the most mature of the imaging examination method for
the gallbladder disease, because it can show the size
morphology, and boundary of the gallbladder adenoma. 18
cases of cystic papillary adenoma: 14 cases of adenoma located
in the body, 2 cases of gallbladder located at the bottom, 2
cases of gallbladder located at neck of gallbladder. All patients
were papillary adenoma form and uniform internal adenoma
density with the scan CT value of 32~48 Hu. No bleeding in
the adenoma, calcification and cystic lesion, and the
boundaries of lesion were clear. After the enhancement, it was
obviously enhanced in arterial phase of lesions and the CT
values were continue to rise with the 67~67 Hu in arterial
phase and the CT value of 79~132 Hu in portal period. There
were annular thickening of gallbladder wall with the structural
integrity. It was uniformly mild or moderate reinforced after
enhanced scan and the boundaries of lesion were clear. The
average size of 5 cases of malignant lesions was 32.0 mm ×
14.0 mm. Moderate enhancement was in the arterial lesions
after enhanced scanning, and it was obviously reinforced
around the lesions in portal phase, and slightly lower density
area was in the central. Tumor and adjacent to the gallbladder
was irregular thickening, and transverse, sagittal and/or
coronary in patients showed that tumor was adhesion with
gallbladder wall and the dividing line is not clear (Figure 1).
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The diagnosis of adenoma
MRI showed that the maximum diameter of lesions in 18
patients with cystic papillary adenoma was 3.86 cm, and the
minimum was 0.71 cm in diameter, and the average diameter
was (1.24+0.48) cm with the diameter of >1 cm were 5 cases.
18 cases of cystic papillary adenoma: 14 cases of adenoma
located in the body, 2 cases of adenoma located at the bottom,
2 cases of adenoma located at neck of gallbladder. 16 cases of
single lesion and the rest 2 cases of multiple lesions were in the
18 patients. The shape of lesions was similar to round in 12
cases and was irregular shape in 6 cases. The edges of lesions
were smooth in 16 cases, were coarse in 2 cases, and were with
lobulated in 12 cases. 14 cases of T2 WI has high signal
shadow (13 cases of benign lesions, 1 case of malignant
lesions), and these cases were accounted for 77.7% of 18 cases
of cystic papillary adenoma with 4 cases of lesions in such as
the equal signal (all of them are benign lesions). 16 cases of
wide base18 cases of lesions, which were accounted for 88.9%
(including 1 cases of benign lesions, and the rest for malignant
lesions), and the rest 2 cases of lesions were in narrow base
(both for malignant lesions).

Imaging diagnosis of the gallbladder tubular
papillary adenoma
Ultrasound showed that 14 patients with gallbladder tubular
papillary adenoma lesions were characterized by patches of
medium echo, papillary. The maximum diameter of lesions in
14 patients was 3.4 cm, and the minimum was 0.6 cm in
diameter, and the average was (1.15+0.27) cm. There were 3
cases with the diameter of lesions >1.0 cm. 13 cases of single
lesion were in 14 patients (12 cases of benign and 1 case of
malignant by pathological diagnosis), and 1 case of multiple
lesion (with the pathological diagnosis of malignant). 2 cases
of malignant lesions were characterized by single or multiple
cauliflower-like apophysis lesions convex to the gallbladder
cavity. Its average diameter was (3.42+0.7) cm (2.7~3.8 cm),
and the diameter of lesions in the malignant group is bigger
than the size of the benign group (P<0.05) (Figure 2).

rise with of 65~87 Hu in the arterial phase and the CT value of
83~127 Hu in portal period. 1 case of multiple tubular
papillary adenoma showed that multiple focal arterial
gallbladder wall was mild enhancement, enhanced CT in
arterial phase, portal phase, and the delay lesions was
progressively light-moderate strengthening. The clearance fat
around bile duct was clear, and intrahepatic bile ducts were
mild expansion (Figure 3).

Figure 3. CT manifestation of the single gallbladder tubular villous
adenoma. A) Equal density nodules stove was at the bottom of the
gallbladder and the boundaries were clear by CT scan. B) CT
enhancement arterial showed a progressive light to moderate
enhancement. C) A restructuring coronary of portal phase with
“cauliflower” shape, and it showed the progressive light to moderate
reinforcement.

MRI showed that the maximum diameter of lesions in
gallbladder tubular papillary adenoma in 14 patients was 3.46
cm, and the minimum was 0.71 cm in diameter, and the
average diameter was (1.24+0.48) cm with the diameter of >1
cm were 3 cases. 14 cases with gallbladder tubular papillary
adenoma: 11 cases of adenoma located in the body, 2 cases of
adenoma located at the bottom, 1 case of adenoma located at
neck of gallbladder. 17 cases of single lesion and the rest 1
cases of multiple lesions were in the 18 patients. The shape of
lesions was similar to round in 12 cases and was irregular
shape in 6 cases. The edges of lesions were smooth in 16 cases,
were coarse in 2 cases, and were with lobulated in 12 cases.
Single nodules T2WI lesions has equal signal and the surface
was shaped with “cauliflower”; Multiple focal nodular has the
slightly high signal and the surface was shaped with
“cauliflower”.

Discussion

Figure 2. Gallbladder multiple tube villous adenocarcinoma. A)
Multiple cauliflower-like uplift convex to the gallbladder cavity
lesions (black arrow), and the forms were irregular; B) Multiple focal
were mild enhanced at the gallbladder wall in arterial phase by CT
enhanced scan (white arrow); C) T2WT lesions were in MRI equal
signal, and the surface show cauliflower shape (white arrow).

The internal image of 13 cases of single benign tubular
papillary adenoma was uniform density. The scan CT value
was 34~42 Hu, and there was no bleeding in the benign tubular
papillary adenoma, calcification and cystic lesion, and the
boundaries of lesions were clear. The lesions in the arterial,
portal and delay phase were progressively light-moderate
strengthening. CT values in portal vein phase were continue to
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Gallbladder adenoma is single, and often found in the body of
middle-aged and old women. Tumors are usually discovered in
the surgical of removal of the gall bladder stones or chronic
cholecystitis by chance [8,9]. 32 cases of accounted for about
1.2% surgically resected specimens of 2672 cases of
gallbladder the same period, which were close to the literature.
Gallbladder adenoma was similar to other polypoid lesions in
the gallbladder polypoid lesions (cholesterol, adenomatous and
inflammatory) in clinical and ultrasound on the morphology.
The incidence of gallbladder adenoma was accounted for only
4% [10]. Gallbladder adenoma itself exhibited no clinical
symptoms, and the symptoms were mainly induced by
cholecystitis, cholelith disease. About 1/3 to 3/5 of the
gallbladder adenoma was accompanying with gallbladder stone
[11-13]. The form of gallbladder adenoma was larger, multiple,
and can cause a series of clinical symptoms [14]. Adenoma
which was located at the neck of gallbladder can cause
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gallbladder obstruction and cholecystitis. The diameter of the
most gallbladder adenoma was <15.0 mm or 20.0 mm [15-17],
it was originated in body or bottom of the gallbladder with soft
texture. It can be single and multiple. The surface showed
granular or cauliflower shape. Study found that the transition
of the gallbladder adenomas to adenocarcinoma is the usual
way of gallbladder. The increased rate of carcinoma
progression was related with the tumor size and the number of
the nipple structure within the tumor [6,18]. Clinical research
in abroad found [19,20]: (1) The transition of the gallbladder
adenomas to gallbladder was with histological evidence. (2)
Adenoma tissue was along with almost all of the growth of
carcinoma in situ. (3) The incidence of the residual gland
cancer is higher in invasive cancer. (4) The degree of
deterioration was accompanied with the increase of adenoma.
(5) The gallbladder adenoma progression rate also will increase
as the growth of the age. (6) Gender factors play an important
role in the gallbladder adenoma progression. Therefore early
detection is the precondition for the treatment of malignant
gallbladder adenoma. The preoperative diagnosis of
gallbladder adenoma relies on imaging technologies, including
ultrasound, CT and MRI. The differential diagnosis of
suspected cases by imaging means to early detection of
malignant gallbladder adenoma, differential diagnosis
gallbladder adenoma and gallbladder (lumen or nodules)
identification: gallbladder occurs in women, and the onset age
is similar to the gallbladder adenoma. CT of the nodules or
gallbladder cavity manifested that it was mainly for gall
bladder lumen nodular or lobulated lesions, and the infiltration
of mass base to the gallbladder wall. Advanced gallbladder was
often accompanied by infringing upon the surrounding tissues
and organs, including liver metastasis or distant metastasis
with the swollen lymph nodes around the gallbladder and
common bile duct. When the gallbladder adenoma >10.0 mm,
uniform tumor reinforcement and low density area, and
thickening of gallbladder wall, it maybe the gallbladder or
gallbladder adenoma with malignant transformation. If the
gallbladder adenomas <10.0 mm without clinical symptoms,
gallstones, patients can conduct imaging regularly review
[14,15]. Through the comparison of imaging data, the study put
forward the imaging of the gallbladder adenoma (including
ultrasound, CT and MRI) diagnosis characteristics to improve
the diagnosis of gallbladder adenoma and reduce the
misdiagnosis rate. The study also provides a new train of
thought for clinical judgment whether surgery treatment or not.
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