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Abstract

The present study was undertaken on 83 dogs suffering from abdominal affections out of which 22 dogs having lesions in liver were
included. Detailed history and signalment of each dog were recorded. Blood was collected from each dog for haematobiochemical
analysis and ultrasonography of each dog was performed and ultrasound was done to detect lesions in liver. Ultrasonography guided
FNAB and core biopsy samples were collected. Maximum incidence was recorded in Labrador retriever, male dogs and median age
was recorded as 6 years in cases of liver affections. The lesions were classified as neoplastic and non- neoplastic lesions on the basis
of cytology and histopathological findings. Neoplastic lesions were more common which included nine cases of hepatocellular car-
cinoma, four cases of cholangiocellular carcinoma, one case each of metastatic sarcoma and cystadenoma, whereas, non- neoplastic
lesions included four cases of fatty change and two cases of hepatitis. Correlation between haematobiochemical alterations, cytologi-
cal, histopathological and ultrasonographic findings was carried out for diagnosis and prognosis of liver affections. High correlation
(95.21%), specificity (85.71%) and positive predictive value (93.8%) were observed between ultrasonographic and cytological and/
or histopathological diagnosis, whereas moderate correlation (42.86%), specificity (60%) and predictive value (60%) were observed
between cytological and histopathological diagnosis of liver affections. In addition, median survival with and without censoring was
recorded as 39.00 days and 109.00 days, respectively. Ultrasound guided core biopsy was found to be more effective in diagnosing
liver affections as compared to ultrasound guided FNAB. From the study it was concluded that although ultrasonography can detect
the lesions in liver, but for confirmation of diagnosis we need ultrasound FNAB and core biopsy.
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Abbreviations of clinical signs, hematology or abdominal X-rays, but can be eas-

HCC: Hepatocellular Carcinoma; AST: Aspartate Aminotrans- 11 detected using abdominal ultrasound [1,2]. Cytology and his-

ferase; ALT: Alanine Transaminase; ALKP: Alkaline Phosphatase;
GGT: Gamma-Glutamyl Transferase; USG: Ultrasonography; IHC:
Immunohistochemistry and FNAB: Fine Needle Aspiration Biopsy

Introduction
Dogs suffering from liver affections usually show non-specific

clinical signs so they pose a diagnostic challenge for veterinary

clinicians. Liver affections are difficult to diagnose on the basis

topathology have been used for differentiating neoplastic and
non-neoplastic liver affections and differentiating type of lesions
[3,4]. In dogs and humans liver affections are classified on basis of
histopathological findings. Hepatic neoplasms in dogs account for
1.5% of all canine tumors [5]. Tumors derived from hepatocytes
are either hepatocellular adenomas or carcinomas (HCC), tumors
of bile duct epithelium are classified as biliary adenoma or cholan-
giocarcinoma, whereas, stromal cells tumors as sarcomas and neu-

roendocrine cells tumors as neuroendocrine carcinomas [6]. The
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present work was undertaken to study clinicopathological features
of liver affections in dogs and to correlate the findings for proper

diagnosis and to access their prognosis.

Material and Methods

This communication is a part of research work on 83 dogs suf-
fering from abdominal affections presented to the Department of
Teaching Veterinary Clinical Complex, Guru Angad Dev Veterinary
and Animal Sciences University, Ludhiana, out of these 83 cases, 22
dogs were having lesions in liver and were included in this commu-
nication. All the dogs having lesions in liver showed non-specific
signs but showed lesions during ultrasonography. The study was
conducted under the guidelines of the Institutional Animal Ethics
Committee at Guru Angad Dev Veterinary and Animal Sciences Uni-

versity, Ludhiana.

Clinical examination included signalment, palpation and hema-
to-biochemical analysis including complete blood count and serum
biochemical analysis. Cases were followed up to one year and me-

dian survival time was calculated to ascertain the prognosis.

The standard abdominal B-mode ultrasonography was per-
formed by surgeon in all 22 cases to analyze liver echotexture and
heterogeneity. In addition, other parameters noted were whether
the lesions were single or multiple, had regular or irregular mar-

gins and size of the tumor (Table 1).

Hyperechoic Hypoechoic Mixed Free
lesions lesions |echotexture |fluid
Hepatocellular 3 1 5 2
carcinoma
Cholangiocellular 2 - 2 -
carcinoma
Cystadenoma - 1 - -
Metastatic - 1 - 1
sarcoma
Fatty changes 1 2 1 -
Hepatitis 1 1 - 1
Inappropriate - 1 - -
sample

Table 1: Ultrasonographic features of different types

of liver affections in dogs.
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For cytological examination, sixteen samples were collected
by ultrasound guided FNAB and in two cases impression smears
were prepared from liver and other organs showing lesions after
postmortem examination. The cytological smears were stained
by Leishman’s staining method and analyzed. For histopathologi-
cal examination nine tissue samples were collected by core biopsy
and after postmortem examination. The samples were fixed in 10%
neutral buffered formalin and processed for routine paraffin sec-
tioning and stained with hematoxylin and eosin method. The liver
affections were classified into different categories on basis of cyto-

logical and histopathological findings.

The data was statistically analyzed using IBM SPSS software
(version 20.0) and independent t-test was to analyze the changes
in haemato-biochemical parameters. In addition, correlation, sen-
sitivity and predictive values between cytological and histological
diagnosis were calculated as by [7]| and Kaplan-Meier method was

used to determine median survival time.

Results and Discussion
Clinical findings

Out of twenty two cases, thirteen cases were observed in males
and nine cases were observed in female dogs. According to previ-
ous workers, liver tumors were most common in males because of
higher IL-6 levels compared to females and IL-6 was found to cause
development of liver tumors and its production was inhibited by
estrogens, therefore decreasing chances of liver tumors in cases of
females [8,9]. The median age was six years with a range of 2-11
years and median weight was 28.8 kg with a range of 13 kg-51 kg.
Breed- wise maximum occurrence was recorded in Labrador re-
triever, followed by German shepherd, Rottweiler and Pomeranian.
Minimum occurrence was recorded in Golden Retriever, American
Pit bull Terrier, Pug, Mongrel, Saint, St. Bernard, Dogo argentino
(Daschund) and Dalmation having one case each. Earlier workers
have alsoreported higher incidence of liver affections in Labrador
retriever [10,11].

Clinical signs were mainly non-specific; however important
clinical signs observed were anorexia, vomition, bloody faeces, ab-
dominal distention, lethargy, weakness, icterus, ventral edema of
abdomen and sudden weight loss. Similar findings have been re-
ported in dogs suffering from liver affections by earlier workers

[2,12]. On abdominal palpation masses were palpated in two cases.
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Haematobiochemical findings

Hematological analysis revealed anemia, low PCV and TEC
along with neutrophillic leukocytosis and relative neutrophilia
(Table 2). Statistically significant differences was recorded in mean
values of Hb, TLC, platelets, PCV and neutrophils, eosinophils and
lymphocyte count. Similar findings have been documented by ear-
lier workers in dogs suffering from liver affections [10,11]. They
were of the opinion that anemia in liver affections might be due to
its dysfunction thus hampering the production of erythropoietin
and extra factors needed for erythropoiesis. Other causes of ane-
mia may be increased fragility of RBC’s due to elevated levels of bile
acids, decreased portal blood flow, decreased erythrocyte survival
time, improper bone marrow responses, inappetence or anorexia
causing decreased nutrient uptake and decreased accessibility of
micronutrients to the liver, whereas, neutrophilia may be due to

necrosis and inflammation of liver [13,14].
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Serum chemistry analysis revealed, increased total protein,
bilirubin, AST, ALT, ALKP, GGT, phosphorus and hypoalbumin-
emia (Table 3). Statistically significant differences were recorded
in mean values of ALT and ALKP. Comparable findings have been
documented by previous workers in dogs suffering from liver af-
fections [14,15]. Increased serum levels of ALT and AST indicate
hepatocellular injury and help in monitoring clinical progress [16].
In addition, sometimes systemic diseases and certain drugs lead to
increase in serum levels and it becomes difficult to decide whether
the liver enzyme have increased due to primary or secondary liver
disease [17]. According to [18], hypoalbuminemia in liver diseases

may be due to significant destruction of hepatocytes.

S. No. Hematological Mean + SEM Range | Reference
parameters observed| value
Hb (g/dL) 8.6 £ 0.88* | 3.8-18.1 12-18
2 PCV (%) 26.1 +2.47**15.1-47.4| 37-55
3 TEC x10°/uL 439+0.5 |1.52-8.54| 5.5-95
30622.4 1540-
4 TLC /uL 4392217 | 83230 6000-17000
Relative Neutrophil 892+19% | 68-98 60-70
count (%)
5 .
Absolute Neutrophil 203215+ | 1047.2-
count 5019 1** | 815654 3000-11500
(/uL of blood) ' '
Relative Lymphocyte 101+ 1.9 2-32 12-30
count (%)
6
Absolute Lymphocyte 1799.5 + 106.2-
count 241 2% 5292 1000-4800
(/uL of blood) '
Relative Eosinophil - ) )
count (%) 4+1.6 2-10 3-10
7 . .
Absolute Eosinophil 706.4 +
count 280,12+ 260-1510| 100-1250
(/uL of blood) '
8 Platelets x10%/uL 37529.674%“3 66-1330 | 200-500

Serum chemistr i, £TC Reference
S. No. Y| Mean + SEM | max. range
parameters value
observed
1 Total Protein 17.2+10.8 3.8-190 5.4-7.1
(g/dL)

2 Albumin (g/dL) 2.5+0.24 1.5-4.9 2.6-3.3

3 |Bilirubin (mg/dL)| 5.7+3.3 0.2-25.1 0.1-0.6

4 | SGOT/AST (U/L) | 168.8+98.3 | 34-850 8.9-49

5 | SGPT/ALT (U/L) [206.83 +82.7* 18-1400 8.2-57

6 ALKP (U/L) 661.3+197.1% 63-1700 | 10.6-101

7 GGT (U/L) 43.5+26.3 0.4-331 1-9.7

8 BUN (mg/dL) 25.7+7.4 1.5-98 8.8-26

9 Creatinine (mg/ 0.5+0.5 0.5-7 0.5-1.6
dL)

10 |Phosphorus (mg/| 6.3+1.3 2.3-15.8 2.6-6.2
dL)

11 | Glucose (mg/dL) 82+93 19-134 62-108

Table 3: Serum chemistry findings in dogs suffering from

liver affections.

Values with superscripts differ significantly within themselves
**¥(P < 0.01) and * (P < 0.05) level of ‘significance and (P > 0.05)
level of non significance on the basis of one sample t test.

Clinicopathological findings in dogs suffering from liver affec-

tions

Table 2: Hematological findings in dogs suffering from
liver affections.
Values with superscripts differ significantly within themselves
**¥(P <0.01) and * (P < 0.05) level of ‘significance and (P > 0.05)
level of non significance on the basis of one sample T Test.

The different affections diagnosed in liver on the basis of cyto-
logical and histopathological findings have been presented in table
4. Out of these cases, sixteen cases showed neoplastic and six cases
showed non-neoplastic lesions. Neoplastic lesions included nine

cases of HCC, four cases of cholengiocellular carcinoma, one case
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each of cystadenoma and metastatic sarcoma. The findings of our
study were similar to earlier workers [2,4]. Non-neoplastic lesions
comprised of four cases of fatty changes and two cases of hepati-
tis. In one case diagnosis could not be made of the basis of cytol-
ogy due to inappropriate sampling. The detailed ultrasonographic,
cytologic and histopathologic findings in each type of lesions are

presented below.

Diagnosis ------=-=-=-=---- number of cases

Neoplastic (n = 16)

Hepatocellular carcinoma

Cholangiocellular carcinoma

Cystadenoma

Metastatic sarcoma

[ I S IS N e

Inappropriate sample

Non-neoplastic (n = 6)

Fatty changes 4

Hepatitis

Table 4: Diagnosis of liver affections in dogs on the
basis of cytology and or histopathology.

Neoplastic lesions
Hepatocellular carcinoma

Nine cases of hepatocellular carcinoma (HCC) were observed.
Ultrasonographic examination was performed in all the nine cas-
es of HCC, out of which four cases showed multiple hyperechoic
lesions, one case showed multiple hypoechoic lesions, one case
showed multiple hypoechoic and hyperechoic lesion in which only
right lobe of liver was affected, two cases showed multiple het-
erogeneous or mixed echotexture lesions and one case showed
multiple hyperechoic to anechoic lesion all over liver. Free fluid
in abdomen was recorded in two cases (Figure 1). Similar type of
ultrasonographic findings has been reported in dogs having HCC
[15,19,20].

Cytological examination was performed in seven cases of HCC.
Cytologically HCC revealed presence of neoplastic hepatocytes ar-
ranged individually or in acinar pattern along with anisocytosis
and anisokaryosis, increased nuclear cytoplasmic ratio, round to
ovoid nuclei, variable number of prominent nucleoli and coarse

chromatin. In addition, basophilic cytoplasm with sharply demar-
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Liver

@ F#319

Figure 1: Ultrasound, of liver from a case of hepatocellular

carcinoma showing multiple irregular sized nodules.

cated clear lipid globules were also observed (Figure 2). Similar
type of cytological findings has been reported in dogs having HCC
[19,21]. Previous workers reported that impression smears from
liver biopsy showed greater accuracy compared to USG guided
FNAB samples [22].

Figure 2: USG guided FNAB of liver showing varying sized

individual hepatocytes and coarse chromatin suggestive of

hepatocellular carcinoma. Leishman stain x 100X.
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Histopathology could be performed in one case of HCC as no
tissue samples were submitted in six cases. One dog was eutha-
nized, and postmortem examination showed diffuse, varying sized,
round, yellowish to red colored, and multiple to coalescing nodules
(Figure 3). Similar gross findings in cases of HCC in dogs have been
reported [23].

Figure 3: Liver, Hepatocellular carcinoma showing varying sized
raised nodules distributed throughout the liver on post-mortem

examination following euthanasia.

Microscopically it was characterized by proliferation of neoplas-
tic hepatocytes arranged in irregular trabeculae and separated by
several irregular vascular channels, cavernous spaces and dilated
sinusoids. Moderate anisokaryosis and anisocytosis with promi-
nent nucleoli and pale and vacuolated cytoplasm due to lipid were
recorded. Blood pools of different sizes were present within liver
parenchyma causing irregular dilation of sinusoidal like blood
spaces (Figure 4). On the basis of histological changes the case was
diagnosed as peliotic HCC. The microscopic findings coincided with
earlier reports of HCC in dogs [19,21,23]. Peliotic lesions have been
reported in human livers due to hepatocellular necrosis, obstruc-
tion in outflow of blood from the liver at hepatic sinusoid-venule
junction or direct injury in sinusoidal wall by toxic substances or

medications [24].

Cholangiocellular carcinoma
Four cases of cholangiocellular carcinoma were diagnosed.
ultrasonographic examination of two cases showed presence of

multiple hyperechoic lesions and two cases showed multiple het-

Figure 4: Microphotograph of liver showing proliferation of
neoplastic hepatocytes separated by varying sized blood channels
devoid of endothelial limning suggestive of Peliotic hepatocellular

carcinoma. H and E x 20X

erogeneous or mixed echotexture lesion on ultrasonographic ex-
amination (Figure 5). Similar type of ultrasonographic findings has

been reported in dogs having cholangiocellular carcinoma [25,26].

CAUDATE

Figure 5: Ultrasound of liver from a case of cholangiocellular

carcinoma - Multiple nodules in liver with large amount of

echogenic free fluid.
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Cytological examination was performed in all the four cases
of cholangiocellular carcinoma. Cytological examination revealed
increased cellularity with round neoplastic cells arranged in aci-
nar arrangement with moderate anisocytosis and anisokaryosis,
increased N:C ratio, coarse chromatin and oval nuclei with promi-
nent, single basophilic nucleoli along with increased cellularity and
minimal blue cytoplasm (Figure 6). Similar type of cytological find-
ings has been reported in dogs having cholangiocellular carcinoma
[26].

Figure 6: USG guided FNAB of liver from a case of cholangiocellu-
lar carcinoma showing round to oval neoplastic cells arranged in
acinar pattern showing increased N:C ratio, coarse chromatin and

prominent nucleoli. Leishman stain x 100X.

One dog was euthanized and post mortem examination showed
presence of dark red, multiple raised nodules all over the liver and
blood was oozing out from cut section. Similar gross findings in
cases of cholangiocellular carcinoma in dogs have been reported
[27].

Histopathology was performed in three cases of cholangiocel-
lular carcinoma (two samples submitted by core biopsy and one
sample collected during post mortem) and no tissue samples were
submitted in one case. Microscopically it was characterized by
presence of neoplastic cells arranged in small, irregular gland like
structures, disrupting the normal liver parenchyma and margins of

tumor invading hepatic parenchyma along with hepatic necrosis

63

Figure 7: Microphotograph of the above case collected by ultra-
sound guided core biopsy showing proliferation of bile duct cells
arranged in varying sized tubules and acini separated by fibrous

stroma along with hemorrhages. H and E x 10X.

(Figure 7). These neoplastic cells were also separated by fibrous
stroma or connective tissue. The microscopic findings coincided

with earlier reports of cholangiocellular carcinoma in dogs [28,29].

Cystadenoma

One case of cystadenoma was diagnosed, and on ultrasono-
graphic examination presence of mixed echotexture and congested
liver along with multiple hypoechoic nodules seen throughout pa-
renchyma of one hepatic lobe (Figure 8). Similar type of ultraso-
nographic findings has been reported in dogs having cystadenoma
[30].

No cytological sample was submitted and histopathology was
performed on sample by core biopsy. Microscopically it was char-
acterized by presence of multiple cysts lined by single stratified
cuboid or slightly flattened cells layers of neoplastic biliary cells.
These proliferating cells looked similar to normal biliary epithe-
lium. In addition, papillary projections were seen within lumen of
cyst (Figure 9). The microscopic findings coincided with earlier
reports of cystadenoma in dogs and biliary cystadenomas were re-
ported as rare cystic tumors arising from liver and less commonly

in extrahepatic biliary system in cases of dogs [30-31].
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Figure 8: Ultrasound of liver from case of cystadenoma
showing multiple hypoechoic nodules throughout liver

parenchyma in single hepatic lobe.

Figure 9: Microphotograph of cystadenoma collected by
ultrasound guided core biopsy of liver showing proliferation of
bile duct epithelium giving rise to multiple cysts with papillary

projections. H and E x 20X.

Metastatic sarcoma

One case of metastatic sarcoma was diagnosed and ultrasono-
graphic examination revealed presence of enlarged liver with mul-
tiple hypoechoic lesions. Large amount of echogenic free fluid was
also recorded. Similar type of ultrasonographic findings has been

reported in dogs having metastatic sarcoma [32].
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Cytological examination showed presence of mesenchymal cells
individually or in aggregates having round nuclei and basophilic cy-
toplasm with tapered end. Coarse chromatin and multiple nucleoli
were also noted. Similar type of cells were seen in spleen indicat-
ing metastasis (Figure 10). Similar type of cytological findings has
been reported in dogs and humans having metastic hepato-splenic
sarcoma [33,34]. Histopathology could not be performed as biopsy
sample was not submitted. Liver has been reported as most com-
mon site for hematogenous metastases and 30% of tumors have
been reported to metastasize to liver by hematogenous [20].

Non- neoplastic affections

Figure 10: USG guided FNAB of liver showing elongated
neoplastic cells having basophilic cytoplasm, coarse chromatin
and neutrophilic infiltration suggestive of metastatic sarcoma as
similar cells were seen in aspirates from spleen. Leishman stain x
100X.

Fatty change

Four cases of fatty changes were diagnosed and ultrasono-
graphic examination revealed presence of multiple hyperechoic
and hypoechoic lesions to mixed echotexture with irregular mar-
gin of liver. Similar type of ultrasonographic findings have been re-

ported in dogs having fatty change in liver [35].

Cytological examination showed presence of clear vacuoles of
varying size in the cytoplasm of hepatocytes. Nuclei were eccen-

trally placed, coarse chromatin with prominent basophilic nucle-
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oli along with neutrophil infiltration. Similar type of cytological
findings have been reported in dogs having fatty changes in liver
[36,37].

Histopathology was performed in three cases of fatty changes
collected by core biopsy. Microscopically it was characterized by
presence of diffuse intracytoplasmic vacuolation of hepatocytes
with displaced nucleus at periphery. In addition, mild coagulative
necrosis, fibrosis and congestion were also recorded. The micro-
scopic findings were similar with earlier reports of fatty change in
liver of dogs [37].

Hepatitis

One case of hepatitis with fatty change was diagnosed and ul-
trasonographic examination showed presence of irregular liver
margin along with multiple hyperechoic nodules. Similar type of
ultrasonographic findings has been reported in dogs having hepa-
titis [38].

Cytological examination revealed markedly distended hepato-
cytes having large clear vacuoles in the cytoplasm and the nucleus
was pushed towards periphery. Histopathology could not be per-
formed as biopsy sample was not submitted. Similar type of cyto-
logical findings has been reported in dogs having hepatitis with
fatty changes in liver [37,39]. According to earlier workers, biopsy
specimens showing necrosis and hepatitis could have been col-
lected from that area of neoplasm which showed inflammation or
necrosis however cytologic examination might detect correct diag-
nosis [39].

Another case of hepatitis with coagulative necrosis was diag-
nosed and ultrasonographic examination showed presence of mul-
tiple hypoechoic regions in liver along with large amount of free
fluid. Similar type of ultrasonographic findings has been reported

in dogs having hepatitis with coagulative necrosis [38].

Microscopically the architecture of the liver was maintained but
the structural details were lost. There was cytoplasmic appeared
eosinophilic along with varying changes in the nuclei of the hepato-

cytes. The nuclei were lost but few leftover nuclei showed granular
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debris. Sinusoids were also congested with neutrophilic infiltra-
tion in liver parenchyma. The microscopic findings coincided with
earlier reports of necrotic hepatitis in dogs [40]. Previous workers
reported that sometimes material aspirated around the liver tumor
show reactive and proliferative changes and aspirated sample from
center of large tumor show degenerative and necrotic changes
[41]. Thus for proper aspiration needle should pass through the
complete liver mass. So in our study it’s possible that sample would

have been collected from the center of the nodules.

Survival analysis in dogs suffering from liver affections

The overall survival time of dogs died from liver affections
ranged from one day to 292 days and median survival of dogs with-
out and with censoring was 39.00 days and 109.00 days respec-
tively. Contrary to our study, median survival time of 1336, 200 and
707 days respectively was recorded in dogs suffering from hepatic
tumors [3,42,43].

Correlation between ultrasonographic, cytological and histo-
pathological diagnosis

Moderate correlation (42.86%), specificity (60%) and predic-
tive value (60%) were observed between cytological and histo-
pathological diagnosis of liver affections, whereas, high correla-
tion (95.21%), specificity (85.71%) and positive predictive value
(93.8%) were observed between ultrasonographic and cytological
and/or histopathological diagnosis of liver affections (Table 5).
Earlier workers reported that although ultrasound helped in deter-
mining the incidence of neoplasm, visualize the lesion, and evalu-
ate changes in surrounding organs but it could not distinguish the

neoplastic and non-neoplastic lesions [19,44].

On the contrary, earlier workers reported high sensitivity (93%)
and specificity (96%) of cytology in diagnosis of inflammatory le-
sions of liver of dogs [39]. Cytology has been reported to be more
sensitive in diagnosing neoplasia like round cell tumor (60%),
than other tumors including non-HCC reported (54.5%) and HCC
(34.8%) [45], whereas, poor correlation has been between histo-

pathologic and cytologic diagnosis of liver affections in dogs [27].
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Case No. Ultrasonographic diagnosis Cytological diagnosis Histopathological diagnosis
1 Suspected Tumor (True Positive) Hepatocellular carcinoma (True Positive) Hepatocellular carcinoma
2 Suspected Tumor (True Positive) Hepatocellular carcinoma Not performed
3 Suspected Tumor (True Positive) Hepatocellular carcinoma Not performed
4 Suspected Tumor (True Positive) Hepatocellular carcinoma Not performed
5 Suspected Tumor (True Positive) Hepatocellular carcinoma Not performed
6 Suspected Tumor (True Positive) Not performed Inappropriate sample
7 Suspected Tumor (True Positive) Chronic active inflammation (False negative) | Cholangiocellular carcinoma
8 Suspected Tumor (True Positive) Hepatocellular carcinoma (True positive) Not performed
9 Suspected Tumor (False Positive ) Not performed Necrosis Hepatitis
10 Suspected Tumor (True Positive) Inappropriate sample (False negative) Cholangiocellular carcinoma
11 Suspected Tumor (True Positive) Not performed Cholangiocellular carcinoma
12 Suspected Tumor (True Positive) Metastatic sarcoma Not performed
13 Suspected Tumor (True Positive) Hepatocellular carcinoma Not performed
14 Suspected Tumor (True Positive) Hepatocellular carcinoma Not performed
15 Suspected Tumor (True Positive) Cholangiocellular carcinoma (True Positive) Cholangiocellular carcinoma
16 Suspected Tumor (True Positive) Not performed Cyst adenoma
17 Suspected Tumor (True Negative) Purulent hepatitis (False positive) Fatty change
18 Suspected Tumor (True Negative) Fatty change (True Positive) Fatty change
19 Suspected Tumor (True Negative) Hepatitis with fatty change Not performed
20 Suspected Tumor (True Negative) Fatty change Not performed
21 Suspected Tumor (True Negative) Fatty change Not performed
22 Suspected Tumor (True Negative) Early carcinoma (False positive) Fatty change

Table 5: Correlation between ultrasonographic, cytological and histopathological diagnosis of liver affections.
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