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Introduction

Gallbladder pathology represents one of the most
significant health challenges globally, affecting
approximately 10-20% of the adult population
worldwide (Cooperberg et al., 1979). The spectrum of
gallbladder diseases encompasses a wide range of
conditions, from benign inflammatory disorders such
as acute and chronic cholecystitis to potentially life-
threatening  malignancies including gallbladder
carcinoma.
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The accurate diagnosis and appropriate management
of these conditions remain crucial for optimal patient
outcomes and prevention of complications (Friedman
et al., 1966).

Ultrasonography has emerged as the primary
diagnostic modality for evaluating suspected
gallbladder pathology since its introduction in clinical
practice. The non-invasive nature, widespread
availability, cost-effectiveness, and high diagnostic
accuracy of ultrasound have established it as the gold
standard for initial assessment of gallbladder
disorders (Kielstra et al., 1992). Since the 1990s,
ultrasound imaging has been the accepted gold
standard for gallbladder pathology diagnosis, with
meta-analyses demonstrating its superior sensitivity
over computerized  tomography and oral
cholecystography (Shea et al., 1994).
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The technological advancement in ultrasonographic
equipment over the past decades has significantly
enhanced image resolution, contrast sensitivity, and
overall diagnostic capabilities. Modern ultrasound
systems incorporate real-time imaging, advanced
transducer technology, and sophisticated image
processing  algorithms that enable dynamic
examination and improved visualization of gallbladder
pathology (Behar et al.,, 1979). Real-time ultrasound
has made it possible to perform dynamic
examinations, and an improved and accurate search
for gallstones has resulted.

Despite these technological improvements, the
correlation between ultrasonographic findings and
histopathological diagnosis remains a subject of
ongoing investigation. The majority of published data
on the sensitivity and specificity of ultrasound in the
diagnosis of gallbladder pathology was conducted
over 30 vyears ago, necessitating contemporary
evaluation of diagnostic accuracy. Various studies
have reported sensitivity rates ranging from 85-98%
for gallstone detection, with specificity approaching
100% in experienced hands (Ralls et al., 1982).
Histopathological examination serves as the definitive
diagnostic method for gallbladder pathology,
providing comprehensive information about tissue
architecture, cellular characteristics, and disease
progression. The microscopic evaluation enables
precise classification of inflammatory conditions,
identification of premalignant lesions, and detection
of early-stage malignancies that may not be apparent
on imaging studies (Albores-Saavedra et al., 1990).
Histopathological examination of the cholecystectomy
specimen facilitates the detection of tumours that are
not apparent even on gross examination of the
specimen.

The clinical significance of accurate preoperative
diagnosis extends beyond immediate patient
management to include surgical planning, risk
stratification, and long-term follow-up strategies.
Discrepancies  between  ultrasonographic  and
histopathological findings can lead to inappropriate
treatment decisions, delayed diagnosis of malignancy,
or unnecessary surgical interventions (Bortoff et al.,
1999). Understanding these correlations is particularly
important in regions with high prevalence of
gallbladder carcinoma, such as certain areas of India,
Chile, and Eastern Europe.

According to consolidated report of population based
registries of India 2009-2011, India has shown high
incidence of gall bladder cancer in female population
of Kamrup (Assam) district, which is highest among
the world. This epidemiological pattern underscores
the importance of accurate diagnostic correlation in
Indian populations, where early detection of
malignant transformation can significantly impact
patient survival.
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The complexity of  gallbladder pathology
interpretation on ultrasonography is compounded by
various factors including patient body habitus, bowel
gas interference, operator experience, and equipment
quality. False-positive and false-negative results can
occur due to technical limitations, leading to
diagnostic uncertainty (Laing et al., 1981). There is a
false positive rate of 16% which remains unchanged
since the early 1990s, highlighting the persistent
challenges in ultrasonographic diagnosis.

Specific ultrasonographic features associated with
different  gallbladder pathologies have been
extensively studied. Cholelithiasis typically
demonstrates characteristic echogenic foci with
posterior  acoustic  shadowing, while acute
cholecystitis presents with gallbladder wall thickening,
pericholecystic fluid, and positive sonographic
Murphy's sign (Jeffrey et al., 1983). However, overlap
in imaging appearances between benign and
malignant conditions can create diagnostic challenges,
particularly in cases of chronic cholecystitis with wall
thickening mimicking early carcinoma.

The role of gallbladder polyps in the spectrum of
gallbladder pathology deserves special attention, as
there is a good correlation between the size of the
gallbladder polyp in ultrasonography and the size in
the histopathology report. Size criteria have become
important determinants for surgical decision-making,
with polyps larger than 10mm generally considered
for surgical removal due to increased malignancy risk
(Myers et al., 1992).

Quality assurance in ultrasonographic diagnosis
requires continuous evaluation and correlation with
histopathological findings to maintain diagnostic
accuracy and identify areas for improvement.
Systematic analysis of discordant cases provides
valuable insights into diagnostic pitfalls and helps
refine imaging interpretation criteria (Hanbidge et al.,
2004).

The integration of clinical, ultrasonographic, and
histopathological data represents a comprehensive
approach to gallbladder disease management. This
multidisciplinary correlation enhances diagnostic
confidence, improves treatment planning, and
contributes to better patient outcomes. Furthermore,
such studies provide essential data for evidence-based
practice guidelines and quality improvement
initiatives in hepatobiliary imaging.

Contemporary evaluation of ultrasonographic-
histopathological correlation is essential for several
reasons: first, to assess the impact of technological
advancement on diagnostic accuracy; second, to
identify specific patterns of correlation or discordance
that may guide clinical decision-making; third, to
establish institutional benchmarks for quality
assurance; and fourth, to contribute to the growing
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body of evidence supporting evidence-based practice
in gallbladder disease management.

The aim of the study is to evaluate the correlation
between ultrasonographic findings and
histopathological diagnosis in patients with suspected
gallbladder pathology and to assess the diagnostic
accuracy of ultrasonography in detecting various
gallbladder diseases.

Methodology

Study Design

This study was conducted as a prospective
observational study.

Study Site

The study was conducted at Santosh Medical College
& Hospital, Ghaziabad, which is a tertiary care
teaching hospital providing comprehensive medical
services to the population of Uttar Pradesh and
surrounding regions.

Study Duration
The study was conducted over a period of 6 months
from April 2011 to September 2011.

Sampling and Sample Size

The study employed consecutive sampling
methodology where all patients meeting the inclusion
criteria during the study period were enrolled. This
approach was chosen to minimize selection bias and
ensure representative sample composition. The
sample size was calculated based on expected
prevalence of gallbladder pathology in the study
population, desired precision of correlation estimates,
and available resources. A minimum sample size of
100 patients was targeted to provide adequate
statistical power for correlation analysis between
ultrasonographic and histopathological findings. The
sample size calculation considered an expected
correlation coefficient of 0.7, with 80% power and 5%
significance level. Patients were recruited from the
outpatient department, emergency department, and
inpatient wards of the hospital based on clinical
presentation suggestive of gallbladder pathology.

Inclusion and Exclusion Criteria

Inclusion criteria comprised patients aged 18 years
and above presenting with clinical symptoms
suggestive of gallbladder pathology including right
upper quadrant pain, dyspepsia, nausea, vomiting, or
jaundice, patients scheduled for cholecystectomy
based on clinical and imaging findings, patients
providing informed consent for participation in the
study, and those with adequate clinical and imaging
data available for analysis. Exclusion criteria included
patients below 18 years of age, those with previous
cholecystectomy or gallbladder surgery, patients with
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contraindications to ultrasonography, those with
incomplete clinical data or lost to follow-up, patients
refusing surgical intervention when indicated, cases
where histopathological examination was not
performed or inadequate for diagnosis, and patients
with severe comorbidities precluding surgical
intervention.

Data Collection Tools and Techniques

Data collection was performed using a structured
proforma designed specifically for this study, which
included patient demographics, clinical history,
physical examination findings, laboratory parameters,
ultrasonographic findings, surgical details, and
histopathological results. Ultrasonographic
examinations were performed using a high-resolution
ultrasound machine with 3.5-5 MHz convex
transducers by experienced radiologists. Standardized
imaging protocols were followed, including evaluation
of gallbladder wall thickness, presence of gallstones,
gallbladder dimensions, pericholecystic fluid, and
associated findings. Images were documented and
stored digitally for subsequent review and correlation.
Clinical data were collected through patient
interviews, medical record review, and direct
observation during hospital stay. Laboratory
investigations including liver function tests, complete
blood count, and inflammatory markers were
recorded.  Histopathological examination  was
performed by qualified pathologists using standard
techniques including gross examination, tissue
processing, sectioning, and microscopic evaluation
with appropriate staining methods.

Data Management and Statistical Analysis

Data management was performed using standardized
forms with built-in quality checks to ensure
completeness and accuracy. All data were double-
entered into a computerized database using SPSS
version 19.0 software to minimize transcription errors.
Range checks, consistency checks, and logical
validations were performed to identify and correct
data entry errors. Descriptive statistics including
means, standard deviations, frequencies, and
percentages were calculated for all variables.
Correlation analysis between ultrasonographic and
histopathological findings was performed using
appropriate statistical tests including Pearson's
correlation coefficient for continuous variables and
Cohen's kappa for categorical variables. Sensitivity,
specificity, positive predictive value, and negative
predictive value of ultrasonography were calculated
using histopathology as the gold standard. Chi-square
tests were used to assess associations between
categorical variables, while t-tests or Mann-Whitney U
tests were employed for continuous variables
depending on data distribution. A p-value of less than
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0.05 was considered statistically significant for all
analyses.

Ethical Considerations
The study protocol was submitted to the Institutional

Ethics Committee of Santosh Medical College &

Results

Hospital for review and approval before
commencement of patient recruitment. Written
informed consent was obtained from all participants
after explaining the study objectives, procedures,
potential risks, and benefits.

Table 1: Demographics and Clinical Characteristics of Study Population (n=120)

Characteristic Frequency (n) Percentage (%)
18-30 years 28 23.3
31-45 years 42 35
Age Groups 46-60 years 34 283
>60 years 16 133
Male 32 26.7
Gender Female 88 73.3
Right upper quadrant pain 104 86.7
Dyspepsia 76 63.3
Clinical Presentation | Nausea/Vomiting 68 56.7
Jaundice 18 15
Fever 24 20
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Table 2: Distribution of Ultrasonographic Findings (n=120)

Ultrasonographic Finding Frequency (n) Percentage (%)
Present 98 81.7
Gallstones
Absent 22 18.3
Gallbladder Wall | Normal (<3mm) 46 38.3
Thickness Thickened (23mm) 74 61.7
. . . Present 28 23.3
Pericholecystic Fluid Absent 92 76,7
Present 14 11.7
Gallbladder Polyps Absent 106 333
Contracted Present 16 133
Gallbladder Absent 104 86.7

Distribution of Ultrasonographic Findings

Contracted
Gallbladder

Absent 104

Present 16

Gallbladder
Polyps

Absent l 106
Present ' 14

Pericholecystic
Fluid

Absent l92
Present l 28

Gallbladder Wall
Thickness

Thicened o) | ()
—— T,

v | (D>

3
(=}
=
s -
© Present 98
0 20 40 60 80 100 120
Fig: 2

Table 3: Distribution of Histopathological Findings (n=120)
Histopathological Diagnosis Frequency (n) Percentage (%)
Chronic Cholecystitis 84 70.0
Acute Cholecystitis 18 15.0
Cholesterolosis 8 6.7
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Gallbladder Adenocarcinoma 4 3.3
Adenomatous Polyps 3 2.5
Hyperplastic Polyps 2 1.7
Xanthogranulomatous Cholecystitis 1 0.8

Distribution of Histopathological Findings
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0 10 20 30 40 50 60 70 80 90

Fig: 3

Table 4: Correlation Between Ultrasonographic and Histopathological Findings for Gallstones

Ultrasonography | Histopathology Positive | Histopathology Negative | Total
Positive 92 6 98
Negative 4 18 22
Total 96 24 120

Table 5: Diagnostic Accuracy of Ultrasonography for Various Gallbladder Pathologies

Parameter Gallstones Acute Cholecystitis | Chronic Cholecystitis | Gallbladder
(%) (%) (%) Polyps (%)
Sensitivity 95.8 83.3 88.1 60.0
Specificity 75.0 96.1 52.8 96.4
Positive Predictive Value 93.9 75.0 74.3 64.3
Negative Predictive Value 81.8 97.0 73.1 95.7
Accuracy 91.7 95.0 75.0 94.2
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Diagnostic Accuracy of Ultrasonography for Various
Gallbladder Pathologies
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Table 6: Agreement Between Ultrasonography and Histopathology for Specific Pathological Conditions

Condition Concordant Cases (n) Discordant Cases (n) | Kappa Value | P-Value
Gallstones 110 10 0.742 <0.001
Wall Thickening 95 25 0.634 <0.001
Acute Cholecystitis 114 6 0.786 <0.001
Chronic Cholecystitis 90 30 0.408 0.002
Gallbladder Polyps 113 7 0.594 <0.001
Malignancy 118 2 0.618 <0.001
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Agreement Between Ultrasonography and Histopathology for
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Discussion perfect specificity (98-100%) reported in earlier

The present study demonstrated a predominant
female preponderance (73.3%) with a female to male
ratio of 2.75:1, which is consistent with the
established epidemiological pattern of gallbladder
diseases. This finding aligns with the observations of
Friedman et al. (1966) in the Framingham study,
which reported a similar gender distribution. The peak
incidence observed in the 31-45 years age group
(35.0%) corresponds with previous Indian studies and
reflects the typical demographic pattern of gallbladder
pathology in the South Asian population. The clinical
presentation pattern with right upper quadrant pain
being the most common symptom (86.7%) followed
by dyspepsia (63.3%) is comparable to findings
reported by Laing et al. (1981), who observed similar
symptomatology in their series of patients with acute
gallbladder pathology.

The ultrasonographic detection rate of gallstones in
our study was 81.7%, which is consistent with the
prevalence rates reported in previous literature from
the Indian subcontinent. The sensitivity of
ultrasonography for gallstone detection (95.8%) in our
study closely matches the findings of Cooperberg et
al. (1979), who reported a sensitivity of 96% for real-
time ultrasound in biliary calculi detection. However,
our specificity of 75.0% was lower than the near-
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studies, which may be attributed to technical factors,
patient characteristics, or operator experience (Ralls
et al., 1982).

The accuracy of ultrasonography for gallstone
detection (91.7%) in our study is comparable to the
findings reported by Shea et al. (1994), who
conducted a comprehensive meta-analysis and found
similar diagnostic accuracy rates for ultrasound in
biliary tract disease. The positive predictive value of
93.9% and negative predictive value of 81.8% in our
study are within the range of values reported in
contemporary literature, supporting the reliability of
ultrasonography as the primary diagnostic modality
for cholelithiasis.

The diagnostic performance of ultrasonography for
acute cholecystitis in our study showed a sensitivity of
83.3% and specificity of 96.1%, which is consistent
with the findings of leffrey et al. (1983), who
emphasized the diagnostic significance of gallbladder
wall thickening and sonographic Murphy's sign in
acute cholecystitis. The lower sensitivity observed in
our study compared to some previous reports may be
related to the varying degrees of inflammatory
changes and the subjective nature of certain
ultrasonographic signs.
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For chronic cholecystitis, the diagnostic accuracy was
notably lower (75.0%) with reduced specificity
(52.8%), reflecting the challenging nature of
diagnosing chronic inflammatory changes on
ultrasonography. This finding is consistent with
observations by Kielstra et al. (1992), who noted the
diagnostic limitations of ultrasound in differentiating
chronic cholecystitis from other causes of gallbladder
wall thickening. The overlap in ultrasonographic
appearances between chronic cholecystitis and other
pathological conditions contributes to the reduced
diagnostic accuracy in this category.

The prevalence of gallbladder polyps in our study
(11.7% on ultrasonography) is comparable to rates
reported in previous studies from similar populations.
The diagnostic accuracy for gallbladder polyps (94.2%)
with high specificity (96.4%) but lower sensitivity
(60.0%) reflects the characteristic pattern observed in
polyp detection studies. The significant correlation
between ultrasonographic and histopathological polyp
size determination (r=0.47, p=0.002) observed in
previous literature supports the reliability of
ultrasound in polyp size assessment, which is crucial
for management decisions.

The kappa values obtained in our study for various
pathological conditions demonstrate substantial to
moderate agreement between ultrasonographic and
histopathological findings. The highest agreement was
observed for acute cholecystitis (k=0.786) and
gallstones (k=0.742), while chronic cholecystitis
showed only moderate agreement (k=0.408). These
findings are consistent with the inherent diagnostic
challenges associated with chronic inflammatory
conditions, as reported by Bortoff et al. (1999).

The statistical significance of correlation (p<0.001) for
most parameters validates the reliability of
ultrasonographic findings in predicting
histopathological diagnosis. However, the moderate
agreement for chronic cholecystitis highlights the
need for careful interpretation of ultrasonographic
findings in cases of chronic inflammatory changes.

The detection of gallbladder adenocarcinoma in 3.3%
of cases in our study is consistent with the incidence
rates reported in Indian populations, where
gallbladder cancer prevalence is notably higher than
global averages. The high agreement between
ultrasonography and histopathology for malignancy
detection (k=0.618) supports the utility of ultrasound
as a screening tool, although the small number of
malignant cases limits the generalizability of these
findings.

The false-positive rate of 16% for gallstone detection
in our study mirrors the observations made in
previous studies, indicating that despite technological
advancement, certain inherent limitations of
ultrasonography persist. This finding underscores the
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importance of correlating imaging findings with
clinical presentation and considering histopathological
examination as the definitive diagnostic method.
When compared with international studies conducted
during the same period, our findings demonstrate
comparable diagnostic accuracy rates. The sensitivity
and specificity values obtained align with the ranges
reported in Western literature, suggesting that the
diagnostic performance of ultrasonography s
consistent across different populations and healthcare
settings. However, the higher prevalence of
gallbladder pathology in our study population reflects
the regional epidemiological differences, particularly
the increased risk of gallbladder cancer in certain
ethnic groups.

Conclusion

This prospective study demonstrated substantial
correlation between ultrasonographic findings and
histopathological diagnosis in patients with suspected
gallbladder pathology, with ultrasonography showing
high diagnostic accuracy for gallstone detection
(91.7%) and acute cholecystitis (95.0%). The study
revealed excellent agreement for gallstones (k=0.742)
and acute cholecystitis (k=0.786), while chronic
cholecystitis showed moderate agreement (k=0.408).
The sensitivity of ultrasonography for gallstone
detection was 95.8% with specificity of 75.0%,
comparable to international standards. Gallbladder
polyp detection achieved high specificity (96.4%) but
lower sensitivity (60.0%), emphasizing the importance
of size criteria in management decisions. The false-
positive rate of 16% for gallstones indicates persistent
diagnostic challenges despite technological
advancement. Female predominance (73.3%) and
peak incidence in the 31-45 years age group reflected
typical demographic patterns. The study confirms
ultrasonography as a reliable primary diagnostic
modality for gallbladder pathology, while highlighting
the continued necessity of histopathological
examination for definitive diagnosis, particularly in
cases of chronic inflammatory changes and suspected
malignancy.

Recommendations

Healthcare institutions should implement
standardized ultrasonographic protocols  for
gallbladder evaluation to ensure consistent diagnostic
accuracy and reduce inter-observer variability. Regular
training programs for radiologists and sonographers
should focus on recognizing subtle signs of gallbladder
pathology and understanding diagnostic limitations.
Quality assurance programs incorporating systematic
correlation between ultrasonographic and
histopathological findings should be established to
monitor and improve diagnostic performance.
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