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INTRODUCTION

Gastrointestinal stromal tumor (GIST) is the most 
common mesenchymal neoplasm in gastrointestinal tract 
(1). It is considered to be originated from the interstitial 
cells of Cajal (2). Most GISTs have a mutation of c-kIT 
(CD117) proto-oncogene that encodes the CD117 protein, 
a transmembrane tyrosine kinase receptor (2). However, 
approximately 4-5% of the GISTs miss this mutation, and 
show immunonegativity for CD117 (3). The exact diagnosis 
of CD117-negative GISTs is crucial because more than 
two-thirds of them are still sensitive for imatinib-a small-
molecule of tyrosine-kinase inhibitor-an effective targeted 
therapy for GIST (3). Thus, some molecules alternative 
for CD117 such as DOG1 (discovered on GIST-1) have 
been reported recently to be positive in especially CD117-
negative GISTs (3).

DOG1 is a calcium-dependent chloride channel protein 
that is encoded by a gene called TMeM16A (TMeM16, 
FLJ10261, ANO1, OrAOV2, and AOS2) located on 
chromosome 11q13 (3). DOG1 has many significant 
functions such as regulation of the cholinergic activity of 

gastrointestinal smooth muscle (4-6), and regulation of 
both the survival and proliferation of cells (7). In addition, 
DOG1 activates alternative signals downstream of the 
rAS/rAF/Mek/erk and the insulin-like growth factor 
(IGF)- dependent pathways (4, 8-9). These findings suggest 
that DOG1 may play a role in GIST development and 
progression, regardless of kIT and platelet-derived growth 
factor receptor alpha (PDGFrA) activation. DOG1 has 
been demonstrated to be positive in 89% of GISTs that have 
not CD117 or PDGFrA mutations (3). In addition, DOG1 
is claimed to be more sensitive and specific than CD117 
in many studies, with some contradictory results in the 
literature (10-12). About one third to one half of CD117-
negative GISTs are reported to be positive for DOG1 (3). 
Although the diagnostic utility of DOG1 for accurate GIST 
diagnosis is being widely investigated, its prognostic role 
is little evaluated in the literature. A few recent studies 
suggest that DOG1 expression affect the prognosis with 
some conflicting results (4, 10-15). 

The goals of the present study were to review our archives 
in order to evaluate both the diagnostic and prognostic 

ABSTRACT

Objective: We aimed to review our archives in order to evaluate both the diagnostic and prognostic significance of DOG1 on gastrointestinal 
stromal tumors (GISTs), and add further insight about those issues to the current literature including some conflicting results.

Material and Method: DOG1 was evaluated in 100 cases of GISTs, immunohistochemically. Immunostaining index was counted for each 
antibody by using both the intensity and extent of staining. The association between immunostaining index of DOG1 and CD117, CD34, SMA, 
desmin, S-100, and ki-67 index and clinicopathological features were analyzed.

Results: Ninety cases were positive for DOG1, and 89 were positive for CD117. All CD117-negative tumors were positive for DOG1. High-risk 
group was directly correlated with tumor diameter, cellularity, necrosis, nuclear pleomorphism, mitotic count and ki-67 index, by univariate 
analysis. The association between high-risk group and tumor diameter, mitotic count, and ki-67 index was proved by multivariate analysis. 
Immunostaining index of DOG1, ki-67 index, mitotic count, ulceration and hemorrhage were inversely correlated with overall survival by 
univariate analysis. The adverse impact of DOG1 ISI and mitotic count on overall survival were supported by multivariate analysis.

Conclusion: DOG1 positivity was detected in most of GISTs and all in CD117-negative cases as a result underlining its diagnostic utility. 
Additionally, DOG1 overexpression was related with adverse prognosis. Thus, we suggest that immunostaining index of DOG1 should routinely 
be used while diagnosing GIST, and DOG1 might be considered as a potential prognostic tool and a target for novel therapies.
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significance of DOG1 on GISTs, and achieve further data 
to clarify those issues in the current literature containing 
some contradictory results.

MATERIAL and METHOD

After obtaining Bozok university ethic Committee 
approval, 100 cases of GIST diagnosed between 2008 
and 2014 were included in the study. Ninety-six cases 
were from the archives of Department of Pathology, Gazi 
university School of Medicine, and 4 cases were retrieved 
from the archives of Department of Pathology, Bozok 
university School of Medicine. The clinicopathological 
features [age, gender, risk group, mitotic count in 50 high 
power fields (HPFs), tumor size, tumor location, growth 
pattern, cellularity, nuclear pleomorphism, ulceration, 
hemorrhage, necrosis, cell type, surgical/biopsy procedure 
type, and ki-67 proliferation index] were achieved from 
the original pathology reports. risk-groups had been 
established and adopted according to the criteria of 
Fletcher et al. (16) based on tumor size and mitotic count in 
50 HPFs. In the present study, the cases were divided into 
two groups as the “lower-risk group” and “high-risk group” 
to predict the prognosis of GISTs. Very low-risk, low-risk, 
and intermediate-risk groups according to Fletcher et al. 
were considered as “lower-risk group”, and high-risk 
group according to Fletcher et al. was considered as “high-
risk group” in the study. Paraffin blocks were cut into 
4-μm sections, deparaffinized and dehydrated according 
to standard protocols. Then, immunohistochemistry 
was performed using the streptavidin-biotin-peroxidase 
method for DOG1 (ready to use, mouse anti-human 
monoclonal antibody, clone k9, Leica Biosystems, united 
kingdom) in an automated stainer (Leica Bond-Max, 
Leica Biosystems, united kingdom). Cytoplasmic staining 
was considered as positive for DOG1. Besides DOG1, the 
slides of CD117, CD34, SMA, desmin, S-100 performed 
at the time of initial diagnosis were re-evaluated for both 
extent and intensity of staining. Five random HPFs were 
examined to count immunoreactive cells under light 
microscope. extent of staining was scored as: score 0=no 
staining, score 1=<10%, score 2=10-60%, score 3=61-100%. 
Lower than 10% staining was considered as negative, ≥10% 
was considered as positive regardless from the intensity. 
Intensity of staining was scored as follows: score 0=no 
staining, score 1=mild, score 2=moderate, score 3=strong. 
Then, an immunostaining index (ISI) for each stain was 
calculated by multiplying the scores of extent of staining 
and intensity similar to the study of Wang et al. (ISI=extent 
X intensity scores) (17). The ISI of the antibodies ranged 
from 0 to 9. The ISI was considered as a feature indicating 

the expression of each stain in the study. The cases were 
divided into two groups according to ki-67 proliferation 
index as <10% and ≥10%. ISI’s of DOG1, CD117, CD34, 
SMA, desmin, and S-100 were correlated with each other 
and the clinicopathological parameters (age, gender, risk 
group, tumor location, tumor size, mitotic count, cell type, 
cellularity, nuclear pleomorphism, necrosis, hemorrhage, 
ulceration, and growth pattern), and ki-67 proliferation 
index statistically. Follow-up and survival data were 
retrieved from the hospital records. Patients with severe 
diseases during follow-up were excluded from the survival 
data. 

Statistical Analysis

All data were analyzed using PASW Statistics version 18.0 
(SPSS Inc. Chicago. IL. uSA). The demographic variables 
were detected using descriptive statistics. The compliance 
of data with normal distribution was evaluated with the 
kolmogorov - Smirnov and Shapiro-Wilk tests. Independent 
Samples t-test (t test for independent groups) and One-
Way ANOVA tests were used in order to investigate the 
quantitative data with normal distribution. Mann-Whitney 
u and kruskal-Wallis H tests were used in the evaluation of 
the data that did not show normal distribution. The Tukey 
HSD test was applied in order to determine from which 
group the difference was originated. The Chi-squared test, 
Fisher’s exact tests, Pearson and Spearman’s rho correlation 
analysis were used for investigating the association between 
ISI’s of antibodies and the clinicopathological parameters. 
The effects of associated variables were studied by multiple 
linear regression analysis using backward method. P-value 
<0.05 was considered as significant.

RESULTS

Clinicopathological Findings

We examined specimens from 100 patients (53 women and 
47 men) with a mean age of 58.3±12.4 years (range 21 to 
84). The tumors ranged from 0.4 to 25 cm (mean=6.06±4.24 
cm) in diameter. Mitotic count varied from 0 to 80 
(mean=7.4±15.3) per 50 high-power fields (HPFs). Four 
tumors were from esophagus, 60 tumors were from 
stomach, 7 were from duodenum, 11 were from jejunum, 
3 were from ileum, 3 were from colon, and 12 were from 
mesentery/omentum. According to the criteria of Fletcher 
et al., 70 (70%) cases were classified as lower-risk group 
(15 were very low-, 37 were low-, 18 were intermediate-risk 
group), and 30 (30%) cases as high-risk group. The follow-
up time ranged from 1 to 94 months (mean=45.2±23.9 
months). Thirteen of the 100 cases were deceased, and 
87 cases were alive when the follow-up was finished. It 
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count was 1.81±2.08 in 50 HPFs. ki-67 proliferation index 
varied from 0% to 20% (mean=3.09±5.75%). 

During follow-up, we detected that 3 of 10 DOG1 negative 
cases were deceased, while remaining 7 were alive. Ten of 
90 DOG1 positive cases were found to be deceased. Six of 
those cases were deceased due to GISTs, 2 of those cases 
were deceased due to rCCs, and 2 of those were deceased 
due to colon carcinomas. remaining 80 of DOG1 positive 
cases were found to be alive. There was no statistically 
significant correlation with DOG1 expression and current 
status of the patients (p=0.092). Mean OS was 52.4±33.2 
months in DOG1 negative cases, while it was 44.5±22.8 in 
DOG1 positive cases. There was no statistically significant 
correlation between DOG1 positivity and OS (p=0.1). 
However, we detected that when ISI of DOG1 increased, 
OS decreased, and that was statistically significant both by 
univariate (p=0.023) and multivariate analysis (p=0.006, 
β=-0.269, t=-2.819). The data about the mean OS of the 
cases according to the ISI of DOG1 is given in Table IV. 

Sixty-seven cases showed <5 mitoses/50 HPFs with a 
mean OS of 48.1±24.3 months, while remaining 33 cases 
showed ≥5 mitoses/50 HPFs with a mean OS of 39.5±22.4 
months. According to those data, OS was detected to be 
inversely correlated with mitotic count by both univariate 
(p=0.012) and multivariate analysis (p=0.003, β=-0.289, 
t=-3.032). Additionally, OS was found to be negatively 
correlated with ki-67 proliferation index, ulceration and 
hemorrhage by univariate analysis (p=0.039, p=0.043, 
p=0.043, respectively), but those findings were not 
supported by univariate analysis. The results of univariate 
and multivariate analysis of clinicopathological and 
immunohistochemical features are summarized in Table V.

High-risk group was directly correlated with tumor 
diameter, cellularity, necrosis, cellular pleomorphism, 

was detected during follow-up that 2 cases died due to 
renal cell carcinomas, and the other 2 died due to colon 
adenocarcinomas, so those 4 cases were excluded from the 
survival analysis. Overall survival (OS) ranged from 1 to 94 
months (mean=82.2±2.9 months). The clinicopathological 
features and their correlation with DOG1 expression of 100 
GIST’s are summarized in Table I.

Immunohistochemical Findings 

Ninety of 100 cases were positive for DOG1, 89 were 
positive for CD117, 77 were positive for CD34, 22 were 
positive for SMA, 10 were positive for desmin, and one 
was positive for S-100 .The detailed immunohistochemical 
findings underlining the correlation of DOG1 with other 
markers are given in Table II and Table III.

All CD117-negative GISTs (11 cases) were positive for 
DOG1 (Figure 1A-C). eight of them were positive for 
CD34, while 3 of them were negative for CD34. One of 
them was positive for SMA, while 10 of them were negative 
for SMA. All CD117-negative GISTs were negative for both 
desmin and S-100 . Male/female ratio in CD117-negative 
GISTs were 3/8. The mean age was 62.9±1.8 (range: 50-
83). Nine cases were in lower-risk group, 2 cases were in 
high-risk group. Nine tumors were from stomach, one was 
from sigmoid colon, and one was from mesentery. They 
were ranged from 0.4 to 11 cm in diameter. All of them had 
expansive growth pattern. Seven of them were composed of 
spindle cells, 3 were of epithelioid cells, and remaining one 
was of mixed (spindle+epithelioid) cells. Six showed mild 
cellularity, 3 showed moderate cellularity, and 2 showed 
high cellularity. Mild cellular atypia was present in 6 cases, 
moderate cellular atypia was found in 2 cases, high cellular 
atypia was found in 2 cases, and no significant atypia 
was found in one case. Only one case showed ulceration. 
Hemorrhage was not present in any case. The mean mitotic 

Figure 1: Photomicrographs of a case of CD117-negative GIST. A) The tumor was composed of both epithelioid and spindle cells (H&e; 
x200). B) CD117 immunonegativity of the tumor cells (CD117; x200). C)Diffuse and strong immunopositivity of the tumor cells for 
DOG1 (DOG1; x200).

A B C
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Table I: The clinicopathological features of GISTs (n: 100)

Patient 
Characteristics

Cumulative 
Population

DOG1 
Positive

DOG1 
Negative

Age (mean, months) 58.3±12.4 59.4±11.09 48±18.6
Gender (female/male)

Female
Male

53
47

49
41

4
6

Risk groups
Lower risk group

Very low-risk
Low-risk
Intermediate-risk

High-risk group
High-risk

15
37
18

30

14
34
15

27

1
3
3

3
Location

esophagus
Stomach
Small intestine
Colon
Mesentery/omentum

4
60
21
3

12

2
57
17
2

12

2
3
4
1
0

Tumor size (cm)
<2 cm
2-5 cm
5-10 cm
>10 cm

6.0±4.24 (0.4-25)
10
34
41
15

9
31
36
14

1
3
5
1

Mitotic count (in 50 HPFs)
<5 
≥5

7.4±15.3 (0-80)
67
33

60
30

7
3

Cell type
Spindle
epithelioid
Mixed

73
6

21

65
4

21

8
2
0

Cellularity
Mild
Moderate
High

33
23
44

27
22
41

6
1
3

Nuclear pleomorphism
Mild
Moderate
High
Absent

62
11
16
11

54
11
14
11

8
0
2
0

Necrosis
Present 
Absent

30
70

26
64

4
6

Hemorrhage 
Present 
Absent

3
97

3
87

0
10

Ulceration 
Present 
Absent

15
85

14
76

1
9

Growth pattern
expansive
Infiltrative

15
85

14
76

1
9

Operation
Tumor resection
radical surgery

48
52

44
46

4
6

GISTs: Gastrointestinal stromal tumors, HPF: High power field.
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mitotic count and ki-67 proliferation index (p=0.000, 
p=0.004, p=0.019, p=0.000, p=0.005, p=0.000, respectively), 
by univariate analysis. The association between high-
risk group and tumor diameter, mitotic count and ki-67 
proliferation index was supported by multivariate analysis 
(p=0.000, each).

No statistically significant association was detected between 
expression of DOG1 and CD117, CD34, desmin, S-100, 
ki-67 proliferation index, mitotic count, age, gender, risk 
group, tumor size, growth pattern, cellularity, nuclear 
pleomorphism, ulceration, hemorrhage, and necrosis 
(Table V).

DISCUSSION

The diagnosis of CD117-negative GISTs is still problematic 
in the literature (3). recently, DOG1 has been suggested 
to be an alternative fruitful molecule for establishing GIST 
diagnosis, particularly for CD117-negative GISTs (11). As 
a result of wide review of the literature, CD117 and DOG1 
positivity rate were found to be 91% and 93%, respectively, 
in about 3000 GIST cases (18). In parallel to the literature, 
we have documented CD117 and DOG1 positivity rate as 
89% and 90%, respectively. In addition, the rate of DOG1 

Table II: The correlations of DOG1 and other immunohisto-
chemical markers (n: 100)

Immohistochemical 
Markers

Cumulative
Population 

(n)

DOG1
Positive 

(n)

DOG1
Negative 

(n)
CD117

Positive
Negative

89
11

79
11

10
0

CD34
Positive
Negative

77
23

72
18

5
5

SMA
Positive
Negative

22
78

20
70

2
8

Desmin
Positive
Negative

10
90

9
81

1
9

S100 
Positive
Negative

1
99

0
90

1
9

Ki-67
<10%
≥10%

81
19

74
16

7
3

Table III:Immunostaining results of GISTs (n: 100)

DOG1 (%) CD117 (%) CD34 (%) SMA (%) Desmin (%) S-100  (%)
Extent of staining 

Range 
Mean 
Score 0 
Score 1 
Score 2
Score 3 

0-100
77.9±33.9

9
1

13
77

0-100
78.7±31.4

3
8
8

81

0-100
69.8±40.6

18
5
8

69

0-100
17.0±33.8

58
20
7

15

0-100
5.95±18.4

72
18
7
3

0-100
1.3±10.0

92
7
0
1

Intensity of staining 
Score 0 
Score 1 
Score 2 
Score 3

9
17
24
50

3
19
14
64

18
7
2

73

58
29
4
9

72
20
2
6

92
7
0
1

Immunostaining index (ISI) 
Range 
Mean 
0 
1 
2 
3 
4 
6 
9 

0-9
6.8±3.09

9
1
7

10
5

19
49

0-9
6.2±3.19

3
5
8
9
2

10
63

0-9
6.48±3.67

18
2
2
6
0
8

64

0-9
1.26±2.19

58
18
2

12
2
4
4

0-9
0.73±1.83

72
17
3
1
2
2
3

0-9
0.16±0.92

92
7
0
0
0
0
1
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(18). DOG1 may also be positive in some nonneoplastic 
tissues such as gastric epithelium, breast, testis, salivary 
gland, gallbladder, liver, lung, prostate, stomach, pancreas, 
urinary bladder, sweat glands, endometrium, and renal 
tubules (19). In addition, germ cell tumors, melanomas, 
some mesenchymal tumors and carcinomas are described 
to be positive for DOG1 (3, 20). In order to make differential 
diagnosis and establish accurate GIST diagnosis, a panel 
composed of CD117, CD34, SMA, desmin, and S-100 is 
routinely used in many laboratories to differ its mimickers, 
similar to ours. We suggest that DOG1 might be added this 
panel, since 90% of GISTs showed positivity for DOG1 in 
our study. In addition, some researchers recommend using 
a first step immunohistochemical panel composed of only 
CD117 and DOG1 may be more useful and reliable for 
the diagnosis of GISTs, especially for the CD117-negative 
cases (3). Additional immunohistochemical antibodies 
including CD34, SMA, desmin, and S-100 are suggested to 
be performed in the cases that are negative for either CD117 
or DOG1 (3). The rate of CD34, SMA, desmin, and S-100 
are reported to be as 72-78%, 19-57%, 4.1-5%, and 6-28% 
in various studies (12). In the present study the rate of 
positivity for CD34, SMA, desmin, and S-100 were as 77%, 
22%, 10%, and 1%.

positivity in CD117-negative GISTs range from 20% to 
100%, in the literature (18). This discrepancy might be 
attributed to the clinicopathological differences between the 
study groups. One of those differences may be the clone of 
DOG1 used in the study. In the literature, the sensitivity of 
clone k9 of DOG1 is suggested to be superior to other clones 
(10). In our study, we have used clone k9 and found that all 
CD117-negative cases (100%) were positive for DOG1 by 
immunohistochemistry. However, it should be noted that 
DOG1 is not pathognomonic for GIST (19-20). The data 
about the specificity of DOG1 is controversial in the literature 

Table IV: The overall survival of cases according to ISI (immu-
nostaining index) of DOG1

ISI of 
DOG1

Number 
of Cases

Overall Survival
(Mean, months)

Standard
Deviation

0 9 49.3333 33.76389
1 1 80.0000 .
2 7 55.1429 22.40111
3 9 51.1000 22.14322
4 5 42.0000 23.80126
6 18 40.3684 22.20163
9 47 39.4490 22.51487

Table V: Statistically significant associations between immunohistochemical and clinicopathologic characteristics (p<0.05)

Univariate Analysis Multivariate Analysis
DOG1 (ISI) High-risk Group OS DOG1 (ISI) High-risk Group OS

DOG1
(ISI) - p=0.023, inv -

p=0.006, inv
β= -0.269
t= -2.819

Ki-67 index - p=0.000, dir p=0.039, inv -
p=0.000, dir

β= 0.465
t= 3.711

-

Mitotic count - p=0.005, dir p=0.012, inv -
p=0.000, dir

β= 0.454
t= 3.653

p=0.003, inv
β= -0.289
t= -3.032

Tumor size - p=0.000, dir - -
p=0.000, dir

β= 0.437
t= 4.923

-

Necrosis - p=0.019, dir - - - -
Ulceration - - p=0.043, inv - - -

Hemorrhage - - p=0.043, inv - - -

High cellularity - p=0.004, dir - - - -
Nuclear pleomorphism - p=0.000, dir - - - -

Dir: Directly correlated, Inv: Inversely correlated, ISI: Immunostaining index, OS: Overall survival
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data are likely that DOG1 overexpression might supply a 
proliferative advantage to malignant stromal cells, and 
elevated levels of DOG1 might adversely affect prognosis. 
However, we have not shown any association between ISI 
of DOG1 and ki-67 proliferation index and mitotic count. 
That contradictory result might have been obtained due to 
other unknown signaling mechanisms related with DOG1 
that should be clarified. 

In the literature, there are some risk group classifications 
established for predicting the prognosis and malignant 
potential of GISTs (27-28). In this study, we have used the 
risk assessment of Fletcher et al., due to its simplicity and 
widely use. Mitotic count, tumor size, anatomic location, 
tumor necrosis, and nuclear pleomorphism have also 
been shown to be the prognostic parameters for GIST 
(27-29). Similar to the literature, necrosis, high mitotic 
count, high cellularity, greater tumor size and high nuclear 
pleomorphism were also detected to be associated with 
high-risk group in the present study. Thus, we suggest that 
these features should be noted in the pathology reports as 
indicators of poor prognosis.

In summary, this study has showed that DOG1 is a 
reproducible and reliable marker for GIST diagnosis, 
particularly for CD117-negative GISTs. We also 
strongly recommend that adding DOG1 in the routine 
immunohistochemical panel of GIST differential 
diagnosis (CD117, CD34, SMA, desmin, S-100) would 
aid establishment of accurate diagnosis of GIST. In 
addition, we have documented that DOG1 overexpression 
is related with poor outcome by both univariate and 
multivariate analysis. Thus, DOG1 ISI, referring the score 
of multiplication of staining intensity and extent, seems to 
be a useful prognostic tool as well as an ancillary diagnostic 
method. We claim that more comprehensive future studies 
including higher number of patients and longer follow-up 
might clarify the potential role of DOG1 on pathogenesis 
and prognosis of GISTs. 
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INTRODUCTION

Each year, 330.000 new Cervical Intraepithelial Neoplasia 
(CIN) cases occur in the European Union, with about a half 
of them diagnosed as CIN I (1). CIN is usually a long pre-
invasive process, characterized microscopically as a range 
of events progressing from cellular atypia to various grades 
of dysplasia, which over time can progress to invasive 
cervical carcinoma (2). 

The new WHO classification applied LSIL (Low-grade 
Squamous Intraepithelial Lesion) and HSIL (High-
grade Squamous Intraepithelial Lesion) terminology (2). 
However, previous classifications classified CIN as CIN I, 
CIN II and CIN III based on the degree of dysplasia (3). 
accurate histological grading of CIN lesions was important 
for clinical management of patients, because CIN lesions 
were monitored and treated differently. For example, 
CIN I was usually regarded as benign and no therapy was 
indicated, because it regresses in about 80% of cases (4). 
CIN II and CIN III were regarded as precursors of invasive 
carcinomas and therapy (conization or other less invasive 
procedures) was indicated, as 0.2 - 4.0% of CIN II and 
CIN III cases can progress to cervical carcinoma within 
12 months (4-7). There were no specific clinical symptoms 

indicating the presence of CIN (2). In practice, screening 
was usually made by cytological Pap smear testing, which 
successfully helped to reduce the incidence of cervical 
cancer (2,8). 

Histological assessment of cervical biopsies that was often 
considered as the “gold standard” can be significantly 
hampered by intra- and interobserver variability (2-4). 
accurate diagnosis and prediction of progression risk were 
important issues in the clinical management of patients 
with CIN (1, 6-8). Therefore, identification of specific 
biomarkers for CIN diagnosis is of particular importance. 

The p53 is a tumour suppressor gene, which specifically 
inhibits cell cycle progression and promotes DNa repair 
and/or apoptosis. p53 inactivation has been correlated 
with a critical step in the development of various human 
cancers (9). Inactivation may result from a number of 
events, including mutation of the p53 gene and binding of 
the p53 gene to cellular or viral proteins, such as the HPv 
E6 oncoprotein (9-10). High-risk human papillomaviruses 
are closely associated with cervical cancer and its precursor 
lesions via interactions between the E6 and E7 oncoproteins 
and cell-cycle regulatory proteins, such as p53 and pRb, 
respectively (11-14).
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p63, a homologue of the tumour suppressor gene p53 is 
expressed in embryonic, adult murine and human basal 
squamous epithelium and encodes both transactivating 
and dominant negative transcript isoforms. p63 expression 
by immunostaining delineated basal and parabasal cells 
of maturing ectocervical squamous mucosa, squamous 
metaplasia in the cervix, and basal and subcolumnar cells 
of the cervical transformation zone (12). 

The expression of several host genes is effected by the 
oncogene products of HPv, including those involved in 
cellular proliferation, such as Ki-67 (13). 

Previous studies have focused on various CIN biomarkers; 
however, there have been only a few studies comparing 
the expression of different biomarkers and the appropriate 
panel of biomarkers for accurate CIN diagnosis. Previous 
studies found that Ki-67 and p63 expression differed 
between CIN I and CIN III (6, 9). The aim of our study was 
to evaluate the expression of biomarkers p53, p63 and Ki-67 
for accurate CIN diagnosis and grading.

MATeRIALS and MeTHODS

Fifty-eight patients aged 18-46 years and referred to the 
Department of gynecology at Riga East University Hospital 
were enrolled in the study. The study conformed to the 
Declaration of Helsinki. The study protocol was approved 
by the Committee of Ethics, Institute of Experimental and 
Clinical Medicine, University of Latvia (Riga, Latvia). all 
patients signed informed consent prior to enrolment.

Exclusion criteria were previous treatment for cervical 
disease (including loop electrosurgical excision procedure 
(LEEP)), cold-knife conization, cryotherapy, LaSER 
therapy, or hysterectomy, prior chemotherapy or radiation 
treatment for cervical neoplasia, pregnancy, HIv infection, 
and inability to give informed consent. The study consisted 
of 58 women, including 20 cases of CIN I, 14 cases of CIN 
II, 14 cases of CIN III and 10 cases of the control group 
without CIN. all patients underwent a colposcopy-guided 
cervical biopsy. 

Tissue Processing, Histology, Immunohistochemistry: 
Formalin-fixed paraffin embedded tissue was cut in 4µm 
thick sections. The sections were stained with H&E for 
histopathologic examination. For immunohistochemistry, 
antigen retrieval was achieved by treatment in a domestic 
microwave for 30 minutes in EDta buffer pH=9.0. 
Sections were incubated in 3.0% H2O2/PBS to quench 
endogenous peroxidase activity, and then blocked with 
protein block (Dako). The slides were then incubated 
1 hour at room temperature with primary antibodies 

against the following antigens: p53 (rabbit monoclonal 
DaKO, Denmark, and dilution 1:50, clone 318-6-1), p63 
(mouse monoclonal, DaKO, Denmark, M7317, dilution 
1:50, clone DaK-p63) and mouse monoclonal Ki-67 
(DaKO, Denmark, dilution 1:150, M7240, clone MIB-1). 
The Envision kit was used for visualization of bonding of 
primary antibodies. 3’3-diaminobenzidine-tetrahydrochlo-
ride (DaB) was applied as chromogen (7 minutes) Sections 
were counterstained in haematoxylin (2 minutes). For 
positive control, tissue of human palatine tonsils (for Ki-
67), squamous cell lung carcinoma (for p63) and colon 
adenocarcinoma (for p53) tissue were used. Negative 
controls were performed by omitting the primary antibody. 

evaluation of p16, Ki-67 and p63 expression: The 
immunoreactivity of Ki-67 and p63 was judged as positive 
when more than 10% of the cell nuclei showed strong 
intensity staining. The immunoreactivity of p53 was judged 
as positive when more than 1% of the cell nuclei showed 
strong intensity staining. to evaluate the Ki-67, p63 and p53 
positive cells, at least 1000.00 dysplastic cells were counted. 
at least ten high-powered fields (magnification × 400) were 
assessed. Only cells with nuclear staining were considered 
positively stained cells. The results were expressed as cells 
per square millimeter. 

HPv Testing: all patients underwent HPv testing from 
cervical smears. The aptima HPv assay is an in vitro nucleic 
acid amplification test for the qualitative detection of E6/E7 
viral messenger RNa (mRNa) from 14 high-risk types of 
human papillomavirus (HPv) in cervical specimens. The 
high-risk HPv types detected by the assay include: 16, 18, 
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68. The aptima 
HPv assay does not discriminate between the 14 high-risk 
types (15).

Statistical Analysis: group data are expressed as mean 
± SD. The D’agostino-Pearson omnibus test was used for 
the assessment of normality. Differences between groups 
(patients age) were analyzed using one-way analysis of 
variance (aNOva), Chi-squared test (the numbers of 
positive cases) and Kruskal-Wallis test with Dunns post test 
for morphological data (p53, p63 and Ki-67 positive cells). 
a p-value of <0.05 was considered statistically significant. 
Data analysis was performed using SPSS software, version 
21 (SPSS Inc., Chicago, IL, USa).

ReSULTS

table I shows the clinicopathological characteristics of 
patients. There were no differences in patient age between 
the groups. The HPv in patients with CIN was more 
frequently detected compared to the control group. In 
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it was positive in 30% of cases. Figure 3a-D shows Ki-67 
positive cells.

p53 expression was observed in the control group. However 
in patients with CIN III, it was observed in 71% of cases, and 
in CIN II and CIN I in 50% and 10% of cases, respectively.

Patients with CIN III demonstrated increased p53 
expression, compared to CIN II and CIN I patients (9±4 
vs. 5±3 cells/mm2, p<0.0001 and 9±4 to 2±1 cells/mm2, 
p<0.0001, respectively; Figure 4). Furthermore, there is a 
significant difference between p53 expression in patients 
with CIN I compared to CIN II and control group. Figure 
5a-D demonstrated p53 positive cells.

patients with CIN III, HPv was more frequently found 
compared to patients with CIN II and CIN I (table I). 

Figure 1a-D shows cervical tissue with CIN I, CIN II and 
CIN III. Our study results show increased Ki-67 expression 
in multilayer squamous epithelium in CIN III as compared 
to CIN II and CIN I patients (58±15 vs. 29±12 cells/
mm2, p<0.0001 and 58±15 vs. 10±3 cells/mm2, p<0.001, 
respectively; Figure 2). In addition, patients with CIN II 
had increased Ki-67 expression compared to CIN I and 
control group (p<0.0001). However, there was no difference 
between Ki-67 expression in the control group and CIN I. 
Furthermore, Ki-67 expression was detected in all patients 
with CIN II and CIN III, whereas in patients with CIN I 

Figure 1: Representative photomicrograph of cervical tissue from A) Control group (H&E; x100), B) CIN I (H&E; x100), C) CIN II 
(H&E; x200), D) CIN III (H&E; x200). 
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Cervical cancer is preceded by a long period of premalignant 
disease (17-19). During this period of progression, different 
genes, such as E6 and E7 and disturbance of the cell cycle 
mechanism cause subsequent alteration in the expression 
of some proteins, such as p53, p63 and Ki-67 (18-20). 

Diagnosis and grading of cervical intraepithelial neoplasia 
(CIN) is part of routine pathology practice. However, 
discriminating between reactive changes and CIN I, and 
between CIN II and CIN III may be still challenging. 
Reactive epithelial changes were usually associated with 
inflammation, pregnancy and hormonal therapies, which 
can mimic CIN (2,3). 

Our results demonstrate that Ki-67, p63 and p53 expression 
is significantly increased in CIN III compared to CIN I and 
CIN II. In addition, there is a significant difference between 
the expression of these biomarkers in CIN II and CIN III. 
Furthermore, the expression of p53 and p63 in CIN I is 
significantly increased compared to control group. 

In CIN, p53 expression is observed predominantly in CIN 
II and CIN III (9, 12). It has been shown that the p53 is 
bound and inactivated by E6 oncoproteins in HPv-positive 
squamous cell carcinoma of the uterine cervix. Degradation 
of p53 by HPv E6 could therefore result in low expression 
of p53 in cervical lesions, but the relationship between HPv 
and p53 immunohistochemistry staining in cervical lesions 
is controversial (9-12, 21-24). Our study demonstrates 
that patients with CIN III have increased p53 expression, 
compared to CIN II and CIN I patients, but the association 
between HPv and p53 expressions is not observed.

By contrast, some studies have demonstrated no significant 
difference in p53 expression between CIN I, CIN II and 
CIN III (18,19). In addition, a few studies demonstrated 
that dysplastic tissue did not express p53 (21). However, 
some studies showed that the expression of p53 increased 
proportionally to the grade of CIN and cervical cancer (25).

Figure 2: Ki-67 expression in patients with CIN and control 
group. *p<0.0001 compared CIN III vs. CIN II and vs. CIN I; 
**p<0.0001, compared control group vs. CIN III and vs. CIN II. 
Kruskal-Wallis test followed by Dunns’ post test. 

Patients with CIN III showed increased p63 expression in 
multilayer squamous epithelium compared to CIN II and 
CIN I patients (67 ± 18 vs. 40 ± 14 cells/mm2, p = 0.0002 
and 67 ± 18 vs. 14 ± 4 cells/mm2, p <0.0001, respectively; 
Figure 6). In addition, patients with CIN II had increased 
p63 expression compared to CIN I and control group 
(p<0.0001). Furthermore, p63 expression was detected in 
all patients with CIN II and CIN III, whereas in patients 
with CIN I it was positive in 30% of cases. Figure 7a-D 
demonstrated p63 positive cells.

DISCUSSION

Cervical cancer remains one of the leading causes of cancer 
death in women all over the world (2). In order to reduce 
cervical cancer incidence, cytological screening has been 
successful introduced in different countries (14,16,17). 
However, there is still a high percentage of women who 
develop invasive cervical cancer. HPv is an important 
causal factor, but other etiologic and genetic factors may be 
involved in tumor progression (17,18). 

Table I: Patients’ clinicopathological characteristics

Characteristics Control group CIN I CIN II CIN III
Number of enrolled subjects, n 10 20 14 14
age, years 32 ± 12 32 ± 14 31 ± 12 21 ± 11
HPv positive cases 2( 20%) 8 (40%)* 6 (42%)* 9 (64%)*

K-67 positive cases 2 (20%) 6 (30%)* 14 (100%)*,** 14 (100%)*,**

p53 positive cases 0 (0%) 2 (10%)* 7 (50%)* 10 (71%)*,**

p63 positive cases 2 (10%) 6 (30%)* 14 (100%)*,** 14 (100%)*,**

*p<0.05 compared to the control group; **p<0.01 compared to patients with CIN I. One-way aNOva for patients demographical data (age) and               
Chi-squared test for the analysis of HPv, Ki-67, p53 and p63 positive cases.



13

turkish journal of PathologyMitiLDzans a et al: p63, p53 and Ki-67 Expression in CIN   

vol. 33, No. 1, 2017; Page 9-16

Figure 4: p53 expression in patients with CIN and control group. 
*p=0.002 compared CIN III vs. CIN II; **p<0.0001, CIN III vs. 
CIN I and control group; p<0.0001 compared CIN II vs. CIN I and 
CIN II vs. CIN III and vs. control group; p=0.02, compared control 
group vs. CIN I. Kruskal-Wallis test followed by Dunns’ post test. 

Figure 3: Representative photomicrograph of Ki-67 expression in A) Control group, B) CIN I, C) CIN II and D) CIN III. (Ki-67; x200, 
scale bar-100 µm, arrow indicated positively stained cells).

p63 is the precursor of p53 and stained the basal cells, being 
a useful marker of squamous neoplasms within the cervix 
(12, 14). Our study demonstrated increased p63 expression 
in CIN III compared to CIN II and CIN I. Previous studies 
support our evidence that p63 was associated significantly 
with CIN III (21). However, our results extend this 
observation by demonstrating that p63 was also increased 
in CIN I compared to control group.

In addition, it has been shown that in early cervical neoplasia, 
p63 expression is inversely correlated with both squamous 
cell maturation and non-squamous differentiation in CIN 
(25,26). Our results support previous findings and extend 
them by demonstrating the significant difference in p63 
expression between control group and various degrees of 
CIN.
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Ki- 67 could distinguish normal and benign conditions 
of cervix from precursor lesions of carcinoma, and has a 
strong prognostic value for progression to early CIN lesions 
(6,7,9, 27,28). Our study showed that patients with CIN III 
had increased Ki-67 expression in multilayer squamous 
epithelium compared to CIN II and CIN I patients. 

to conclude, the expression of Ki-67, p63 and p53 differed 
between CIN I, CIN II and CIN III. p63 and p53 were 
reliable biomarkers to distinguish reactive changes and CIN 
I, while all three biomarkers (Ki-67, p53 and p63) have a 
high degree of sensitivity and specificity to distinguish low 
and high grade neoplasia. 
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Figure 6: p63 expression in patients with CIN and control group. 
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compared CIN III vs. CIN II; ≠p<0.0001 compared control group 
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Figure 5: Representative photomicrograph of p53 expression in A) control group, B) CIN I, C) CIN II and D) CIN III . (p53; x200, scale 
bar-100 µm, arrow indicated positively stained cells).
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INTRODUCTION

At most of the institutions providing health care service 
in turkey, costs of the services provided are not given due 
consideration. the systems in place are inadequate for 
providing sufficient, reliable and comparable information 
necessary for costing (1).

the true costs of health care services must be known in 
order to reserve sufficient resources for the health care 
sector, to use the resources effectively and efficiently. 
Conducting cost and performance analysis in the health 
care sector helps reduce costs and improves effectiveness, 
efficiency and performance, subsequently allowing the 
provision of better quality health care services (2).

Competition between facilities, private entrepreneurs 
taking a bigger part in the sector, and the large-scale referral 
chain formed between public and private facilities in recent 

years make a more accurate and effective costing necessary 
for appropriate pricing (3). the costs of health care services 
provided by the institutions and the tariffs applied in the 
social security system (sss) of the state must be compared 
(4).

the cost can be defined as a sum of direct and indirect 
expenses of procuring any goods or services in the event or 
place they are sold or used (5,6). the cost in hospitals can 
be defined as a monetary expression of the materials and 
labour involved in providing health care services (7). Cost 
of production has three basic elements, which are direct 
raw materials and supplies cost (DMC), direct labour cost 
(DlC) and production overheads (PO) (5).

Direct raw materials and supplies are the materials that 
constitute the basic structure of the service and are directly 
traceable (7). the sum of economic endeavours that are 
directly used in services and in main production areas of 
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institutions is called direct labor (5). use of values related to 
production other than DMC and DlC is called production 
overhead. PO is comprised of various individual, 
unscheduled expenses that are not related to one another. 
the precise amounts of some of these expenses can only 
be known at the end of the year (8). Electricity, water, 
cleaning, etc. are involved in PO (7). 

Activity Based Costing (ABC) system is a costing system 
that assigns the costs only to the relevant service groups. 
With this feature, it has the advantage of achieving a more 
accurate costing by accurately assigning PO to the services 
in health care institutions. therefore, the use of ABC is 
gradually increasing among health care services (7).

there is no such thing as a standard model since each 
facility has its own specific way of applying the ABC system 
(9). the basis of the ABC method is comprised of five steps. 
these are; personnel training, process evaluation analysis, 
identifying activity centers, transferring costs to activity 
centers, and choosing cost drivers (10).

this study aims to provide approximately accurate cost 
data by using the ABC system for pathology examinations 
at a training and research hospital (trH) affiliated to the 
Ministry of Health, and to provide means to Okmeydanı 
trH, health administrators and the sss to achieve 
improvements in financial planning and quality in 
pathology clinics. 

MATERIALS and METHODS

All histopathological examinations, autopsy materials 
and special pathological investigations (frozen section 
examinations, preparations stained with ready-mixed paint 
and/or paraffin blocks) recorded between August 1-31, 
2014, at the Okmeydanı trH Pathology laboratory were 
included in the study. Cytological materials, histochemical 
examinations and immunohistochemical examinations 
were excluded from the study.

In the first implementation stage of the study, the production 
process was analysed and the personnel received training on 
ABC. Each activity related to production was presented in 
a workflow diagram. the activities were gathered together 
in activity centers. the activity centers were established 
as follows: 1. Delivery of Materials to the laboratory, 
2. Patient registration and specimen Acceptance, 3. 
Material Identification and Macroscopic Examination, 4. 
Monitoring of tissue specimen, 5. Paraffin Blocking of 
specimens, 6. Paraffin sectioning of specimens, 7. staining, 
Cover slipping, Checking, 8. Microscopic Examination, 9. 

report Writing, 10. results reporting, 11. Archiving, and 
12. Frozen section. 

In the second stage of the study, the amount of all of the 
materials used in the laboratory was recorded daily by 
the laboratory personnel, and “direct raw materials and 
supplies costs” of all investigations included in the study 
were calculated. unit prices of the materials used in the 
laboratory were identified by data of the Medical stock 
unit of the hospital. 

In the third stage of the study, which is calculation of the 
“Direct Production Costs”, the time period spent for each 
investigation in the abovementioned activity centers were 
measured, and an average time period was determined for 
each examination. then, wages of personnel working in the 
respective activity centers were calculated per second and 
these wages per second were multiplied by the average time 
spent for each process.

In the fourth stage, which is the calculation of “Production 
Overhead”, first, the primary cost drivers were identified. 
Identified primary cost drivers were classified as: indirect 
personnel expenses, the electricity bill, the water bill, the 
heating bill, the cleaning bill, amortization of fixed assets, 
amortization of the building, stationery and consumables 
costs and food costs. the allocation of indirect personnel 
expenses was done focusing on the working time that the 
personnel spent in their respective activity centers. For 
direct wage calculation, the number of working days of 
individuals and the value of their daily total working hours 
in seconds were formulated. salary and floating capital extra 
payment information of individuals were accessed through 
the Personnel unit. Calculated direct wage was postulated 
as DlC; and indirect wage and floating capital payments 
were postulated as PO. Electricity, water and natural gas 
bills were accessed by data of the Hospitality services 
Management. While calculating amortization expense of 
fixed assets, the revaluation ratio published by the revenue 
Administration was used (11). the economic life of fixed 
assets and devices used in the laboratory was estimated as five 
years. In order to calculate the amortization expense of the 
building, “notification regarding Approximate unit Costs 
to be used in Calculating remunerations for Architectural 
and Engineering services for Buildings in 2014” published 
by the Ministry of Environment and urbanization was 
used (12). the economic life of the hospital building was 
estimated as 50 years. the expenses added to the activity 
centers by means of primary cost drivers were transferred 
to the models by means of secondary cost drivers, by which 
PO was obtained. the time spent at relevant activity centers 
was used as a base for choosing secondary cost drivers. 
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employee wages per second were found to be 0.005 tl for 
Associate Professors; 0.004 tl for teaching staff, Chief 
Assistants and Attending Physicians; 0.003 tl for Assistant 
Physicians; 0.002 tl for laborants, transfer Personnel and 
Archivists; 0.001 tl for specimen Acceptance Personnel 
and report Personnel.

the transfer of primary cost drivers was identified in the 
scope of PO to the activity centers. Calculated values were 
transferred to the specimens by means of secondary cost 
drivers and PO of specimens was found (table III). 

the cost of each examination was calculated by adding 
DlC, DMC and PO results together using ABC method. 
Also, conventional volume-based costing results were 
obtained for the relevant month. the costs calculated using 
ABC method were converted into us Dollar and Euro 
using the exchange rates by the Central Bank dated August 
1, 2014. 

DISCUSSION

Pathology examinations differ from other laboratory ex-
aminations for having various procedure steps. Macroscopic 
examination and sampling of materials, microscopic 
examination of specimen slides, and preparation of a 
pathology report are the procedure steps all completed 
by pathologists. the responsibility and workload of the 
pathologist in completing pathology investigations are the 
factors that prove the necessity of valuing the physician’s 
labor and explain why pathology is a clinical branch. 

Amounts of labor and workload required by pathology 
investigations might be different from interventional 
procedures performed to obtain tissues or surgeries. the 

the calculated DMC, DlC and PO were added together 
and the cost of each examination was calculated by using 
the ABC method. Also, the conventional volume-based 
costing results were obtained by allocating PO at a fixed 
rate to specimens accepted to the laboratory during the 
relevant month. In order to allow for comparison with 
future studies, the figures were converted into us Dollar 
and Euro using the exchange rates by the Central Bank 
of the republic of turkey dated August 1, 2014 (13). the 
results were discussed using the Healthcare Implementation 
notification (HIn) tariff and current knowledge in the 
literature (14). 

RESULTS

the study found the total number of materials received 
by Okmeydanı trH Pathology laboratory to be 3137 in 
August 2014. During the same period of time, a total of 
1852 histopathological examinations of 93 types that were 
included in the study were performed. 

In the study, the material cost of preparing a block was 
found to be 0.62 tl, and the unit cost of staining of a slide 
was found to be 0.81 tl (cutting: 0.61 tl, HE staining: 0.06 
tl, cover slipping: 0.14 tl). 

DMCs were calculated by multiplying calculated costs of 
blocks and slides by the average numbers of blocks and 
slides specified for each histopathological examination and 
adding other costs (table I).

In the study, DlC was obtained by calculating wages of 
personnel working in their respective activity centers 
per second and multiplying the wages per second by 
the average time spent for each process (table II). the 

Table I: Direct raw materials and supplies average costs

Histopathological 
Examination Band 

Number of 
Blocks

Blocking Cost 
(TL)

Number of 
Slides

Staining Cost 
(TL)

Other Costs 
(TL)

Total Material 
Cost (TL)

First Band 1.50 1.64 2.33 2.40 0.24 4.28
second Band 2.49 1.91 2.74 2.66 0.25 4.82
Third Band 7.09 4.90 8.92 7.17 0.91 12.98
Fourth Band 19.37 14.08 20.18 19.28 2.64 36.00

Table II: Direct labor average costs

Histopathological Examination Band Average DLC (TL)
First Band 7.93
second Band 10.19
Third Band 16.27
Fourth Band 39.67

DLC: Direct labour cost

Table III: Production overheads average costs

Histopathological Examination Band PO (TL)
First Band 28.50
second Band 40.62
Third Band 72.29
Fourth Band 193.91

PO: Production overheads
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fragments) have lower costs than the average of the first 
band. In terms of DMC, a homogeneous and balanced 
distribution is not seen between the HIn bands.

In cost analysis, PO is the major driver of product cost, 
because PO is far higher than DlC and DMC. thus, the 
allocation keys to be chosen to allocate DMC to products 
are critical in identifying real costs of products. since the 
main criterion in choosing allocation keys is the amount 
of labor performed, the allocation was done in proportion 
to the time spent on processes in all activity centers. As the 
time spent on processing in the activity and result-reporting 
is the same for every product, calculated average time was 
fixedly allocated to the products. the activity centers that 
the work done is in proportion to the average number of 
the blocks and/or slides, the calculated average time was 
allocated proportionally with the numbers of blocks and 
slides of the products. In this way, it was ensured that every 
product has a share of PO pro rata with the amount of labor 
performed. 

When table III is reviewed, it is seen that the highest 
expense participating in PO is the “Indirect Personnel 
Costs”. It indicates that production is based on workforce. 
therefore, it will make a healthy allocation to focus on 
workforce in allocating costs to products. In the same 
table, it can also be seen that microscopic examination 
has the highest PO among the activity centers. Because a 
significant number of employees spend most of their time 
working with microscopes.

the main factor in designating product costs is PO in 
the ABC method. the effect of DlC and DMC on total 
product cost is considerably less compared to PO. the 
ratios of DlC, DMC and PO to the total cost according to 
their bands are as shown in Figure 1. As it is seen, PO was 
allocated to the fourth band examinations, which require 
more labor and workforce with a higher ratio than the first 
band examinations, which require less labor and workforce. 
DMC ratio increases as the number of examinations, which 
require more blocking and sectioning increase, yet its effect 
on the total cost is not significant. DlC cannot impose a 
significant load on the cost; hence the reason employee 
wages per second are low. 

table IV shows that the average costs of examinations in 
all bands are considerably higher than the HIn tariff. As 
for the fourth band histopathological examinations, where 
the cost significantly increases, the ratio goes up 4.5 times 
higher. It is clear that this causes significant losses in major 
hospitals where advanced surgeries and procedures are 

most important factor evaluated here is the time spent on 
the process. In the study, the time spent while costs were 
transferred to the activity centers was used as a cost driver. 
In this way, it was aimed to reflect employees’ labor to the 
costs accurately.

When DlC is examined, it is seen that the investigations do 
not present a homogeneous distribution in terms of their 
bands. DlC averages determined for each band are shown 
in table II. some of histopathological examinations that are 
among the first, second and third band examinations have 
higher costs than the average of their band examinations. 
some of the third band examinations raise the average 
with a DlC more than 20 tl and prevent homogeneous 
distribution. It is seen that the major driver of the increased 
cost is microscopy in all examinations. the examinations 
that take longer to be reported in comparison to the 
other examinations in their own bands increase the DlC. 
therefore, bands of examinations that require more labor 
need to be revaluated.

In the study, the material cost of a block was found to be 
0.62 tl and staining cost of a slide was found to be 0.81 
tl. Ergün et al. (7) and colleagues found the material cost 
of a block to be 2.79 tl and the staining cost of a slide to 
be 0.38 tl in their study. the differences in given prices 
might have arisen from different unit prices of materials 
used for blocking and staining or from different procedures 
included in blocking and staining stage in their laboratory. 

Among Pathology investigations, there are minor biopsies 
that can be examined in a paraffin block by routine staining 
at one end and there are major resection materials for 
which a number of specimens must be taken for tumour 
stage identification at the other end in terms of cost. Costs 
of raw materials and supplies increase as the number of 
blocks and sections increases in order to examine materials 
sufficiently. the average DMCs of the examinations 
according to the HIn bands are listed in table I. It shows 
that while the first and second band examinations have 
similar DMCs, the cost increases significantly as the band 
number goes up. When DMC is viewed, it is seen that the 
first band examinations “femoral head, excluding fracture” 
and “colon, colostomy stoma” have higher costs than 
the average of the third band examinations; the second 
band examination “finger/toe, amputation, excluding 
trauma” has a cost almost equal to the average of the third 
band; the third band examination “breast partial/simple 
resection” has a cost nine times more than “bladder, tur” 
examination, which is in the same band as itself. similarly, 
some of the third band examinations (bladder, tur; bone 
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performed. According to the conventional volume-based 
costing analysis conducted during the study in order 
to make a comparison, average costs in all the bands are 
significantly higher than HIn prices.

In conventional costing systems, volume-based allocation 
keys are used to allocate PO, however, this allocation is far 
from reflecting the reality since it fixedly allocates PO to all 
products. In the study, conventional volume-based costing 
was done and prices were listed for comparison (table 
IV). In volume-based costing, PO allocation is done by 
focusing on number of products; therefore, the time spent 
and the amount of labor performed on examinations are 
disregarded. Conventional costing results for each band 
examination were also higher than HIn prices as in ABC 
analysis (table IV).

When all examinations were considered together, it was 
seen that the costs of 72 of 93 examinations (77.4%) were 
higher than HIn prices, whereas 21 of them (22.6%) were 
lower than HIn prices. In a similar study, the costs of 
88.88% of the third band histopathological examinations 
were higher than HIn prices and 11.12% of them were lower 
than HIn prices (7). For the fourth band, it was found that 
the costs of all materials examined were 2 to 6 times higher 
than HIn prices and prices specified within the fourth band 
in the HIn tariff do not even cover the costs of direct raw 
materials and supplies used in the examinations. According 
to these results, there are significant differences between 
Pathology investigation prices specified in the HIn and 
the real costs of relevant examinations. And this shows that 

specifying service costs without doing a cost analysis can 
cause higher or lower pricing compared to actual prices. 
sss and professional associations like the turkish Medical 
Association established pricing rules without using any 
data from comprehensive costing studies that demonstrate 
the real costs (7). A new implementation on stomach, 
colon and excisional skin biopsies was introduced in the 
HIn published in July 2014 (15). According to the new 
regulation, multiple biopsies are invoiced as single biopsies 
in the third band. Payments, which cannot cover the cost of 
single biopsies after all, became more problematic with the 
new regulation. since the amount of labor performed and 
time spent on pathology examinations are pro rata with the 
number of biopsies, the cost will increase as this number 
increases.

In turkey, the HIn bands of pathology examinations are 
specified according to surgical difficulty levels of relevant 
procedures. However, pathology examinations are not 
always in line with these difficulty levels. A procedure that 
is easily performed surgically can be rather difficult for the 
pathologist while performing the pathology examination. 
the best example for this is skin punch biopsies, which are 
on the first band in the HIn pathology examinations tariff. 
Although this examination, rated in the first band in the 
HIn, is an easy process in terms of taking specimens for the 
clinician, it is considered a difficult examination for being 
labor-intensive in terms of its pathology examination, 
requiring a lot of time and frequently needing consultation. 
Meanwhile, transurethral resections of prostate and 
bladder, which involve similar surgical procedures, were 

Figure 1: Allocation of DlC, DMC and PO according to histopathological examination bands.
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Table IV: Comparison of the results

Histopathological Examinations ABC 
(TL)

HIN Tariff 
(TL)

Conventional 
Volume-based 
Costing (TL)

In US 
Dollar 

In 
Euro 

First Band Histopathological Examinations
 Abortus 45.95 28.9 62.72 21.57 16.09
 skin, punch/incisional/shave biopsy 59.48 28.9 62.56 27.93 20.83
 Endometrium, curettage/biopsy 26.02 28.9 56.31 12.22 9.11
 Femoral head, excluding fractures 161.06 28.9 101.59 75.61 56.39
 Intervertebral disc 21.05 28.9 55.75 9.88 7.37
 Bone marrow biopsy, pathology 108.17 28.9 76.29 50.79 37.88
 Colon, biopsy single localization 31.57 28.9 58.19 14.82 11.05
 stomach, biopsy single localization 34.73 28.9 58.91 16.3 12.16
 Pilonidal cyst /sinus 23.24 28.9 56.14 10.91 8.14
 Gallbladder 25.49 28.9 56.27 11.97 8.93
 tonsil and/or adenoids 33.16 28.9 58.89 15.57 11.61
 soft tissue lipoma excision or biopsy 34.51 28.9 59.47 16.2 12.08
Second Band Histopathological Examinations
 Appendix, excluding incidental 30.78 37.3 58.1 14.45 10.78
 skin, excisional biopsy 1-2 lesions 31.12 37.3 58.12 14.61 10.9
 Femoral head, fracture 108.36 37.3 73.84 50.87 37.94
 lymph node, biopsy 128.43 37.3 75.85 60.3 44.97
 Breast/reduction mammoplasty 71.34 37.3 71.78 33.49 24.98
 Myoma(s), myomectomy, excluding uterus 83.61 37.3 72.59 39.25 29.27
 Ovary, biopsy/wedge (kama) resection 43 37.3 61.47 20.19 15.06
 Ovary (+ /- tuba), not neoplastic 46.37 37.3 62.11 21.77 16.23
 Pancreas, biopsy 133.46 37.3 75.11 62.66 46.73
 Finger / toe, amputation, excluding trauma 99.83 37.3 77.09 46.87 34.96
 Prostate, tur 64.68 37.3 66.71 30.36 22.65
 soft tissue simple exc. excluding lipoma 41.22 37.3 59.95 19.35 14.43
Third Band Histopathological Examinations
 Brain/meninges, tumor resection 72.63 39.9 70.11 34.1 25.43
 kidney, partial /total nephrectomy 163.08 39.9 95.68 76.56 57.1
 skin, excisional biopsy 3 and more lesions 92.34 39.9 74.28 43.35 32.33
 Bone-biopsy/curettage material 74.19 39.9 67.77 34.83 25.98
 Bone fragments 76.76 39.9 65.86 36.04 26.88
 Colon, segmental resection, for reasons other than tumors 88.07 39.9 76.56 41.35 30.84
 Colon, biopsy multiple localization 71.34 39.9 69.01 33.49 24.98
 Breast, partial/simple resection 171.64 39.9 96.95 80.58 60.1
 Bladder, tur 49.73 39.9 60.46 23.35 17.41
 Prostate, needle biopsy 106.58 39.9 83.5 50.04 37.32
 Cervix, conization 141.91 39.9 92.27 66.62 49.69
 Thyroid, total/lobectomy 125.14 39.9 84.04 58.75 43.82
 salivary gland (including tumors) 201.43 39.9 91.71 94.57 70.53
 uterus (+ /- Adnexa), excluding tumors and prolapses 108.93 39.9 81.46 51.14 38.14
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Table IV: Comparison of the results

Histopathological Examinations ABC 
(TL)

HIN Tariff 
(TL)

Conventional 
Volume-based 
Costing (TL)

In US 
Dollar 

In 
Euro 

Fourth Band Histopathological Examinations
 Mouth/tongue/tonsil- resection including tumors 276.1 60 119.52 129.62 96.67
 Fetus, examination by dissection 197.27 60 114.47 92.61 69.07
 Bone, resection 219.37 60 91.92 102.99 76.81
 Colon, total resection 299.08 60 147.05 140.41 104.72
 Colon, segmental resection for tumors 224.75 60 118.87 105.52 78.69
 larynx, partial/total + jugulodigastric lymph nodes 370.38 60 159.85 173.89 129.68
 Breast, mastectomy + axillary lymph nodes 224.24 60 115.08 105.27 78.51
 stomach, subtotal/total resection for tumors 410.16 60 158.31 192.56 143.61
 Pancreas, total/subtotal resection 316.66 60 122.68 148.67 110.88
 Prostate, radical resection 337.7 60 155.37 158.55 118.24
 testicle, tumor 245.76 60 105.21 115.38 86.05
 uterus, neoplastic (+ /- tubes and ovaries) 196.55 60 104.02 92.28 68.82
 Vulva, total/subtotal resection 298.55 60 136.45 140.16 104.53
 soft tissue tumors, wide resection 157.59 60 88.83 73.98 55.18
Examination of Autopsy Materials 
 Autopsy, fetus 160.77 50.9 95.09 75.48 56.29
Special Pathological Investigations
 Frozen Examination 308.34 50 73.38 144.76 107.96
 Preparations with ready-mixed paint and/or paraffin blocks  158.25 14.9 78.47 74.29 55.41

ABC: Activity-based costing, HIN: Healthcare implementation notification

Table IV continue

specified in the second band for prostate and in the third 
band for bladder as pathology examinations similar to 
their surgical procedure points in the HIn tariff. However, 
in routine pathology examinations, although pathological 
interpretations of these two materials are similar, 
transurethral resections of the prostate have a much higher 
volume than the transurethral resections of the bladder; 
increasing the number of blocks and slides used in the 
transurethral resections of the prostate, thus making the 
time spent for the microscopic examination longer and the 
procedure costlier than resections of the bladder.

Interpretation of biopsies, which involve taking specimens 
from the same organ for different reasons, does not 
change the band of the pathology examination. For 
instance, incidental finding of the appendix during surgical 
procedure is in the first band in the HIn tariff and surgical 
procedure performed for appendicitis or appendix tumor in 
pathology examinations is on the second band in the HIn 
tariff. However, the appendix being taken out incidentally 
or taken out for appendicitis or appendix tumor does not 

make a difference to the pathologist. tumors can be found 
in the appendix taken out incidentally, or there might be 
no findings in the appendix that was taken out in search 
of tumors; the same procedure steps will be implemented 
regardless of the reason it was taken out.

Pathology examinations are different from other laboratory 
tests. since it is a detailed examination of the tissue 
specimens, pathology examinations should be considered 
as a physical examination. the clinician cannot specify the 
type of pathology investigations needed except for some 
special tests such as for gene mutation or amyloidosis 
during the requesting issue. However, in our country, the 
authorisation of requesting specific type of pathological 
examination has been given to the clinicians. this situation 
is creating problems in practice. It is usually not possible 
to predict for every specimen what will be necessary 
for proper pathological evaluation before microscopic 
examination. these problems in practical life should be 
solved by government authorities. At the approval stage 
of the pathology report, the pathologist could define 
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the procedure why the tests were performed. this is an 
important step and, in fact, could be the solution to these 
problems in turkey.

Findings of the study conducted by Ergün et al. (7) were 
compared to the Medicare Payment system in the united 
states of America, and it was emphasized that the prices 
specified for the investigations were high compared to 
the country the study was conducted and the costs, hence 
the labor costs and the cost of consumables are high due 
to mandatory standards for laboratories in that country. 
It was emphasized that bone marrow biopsies, which are 
priced within the first band in turkey, are priced within 
the third band; amputations caused by benign factors are 
priced within the third band; kidney and liver biopsies, 
which are labor-intensive and within the second band in 
the HIn tariff, are priced within the fourth band in the 
Medicare system.

there are significant differences between the pathology 
investigation prices specified in the HIn tariff and the real 
costs of these investigations. this shows that specifying 
service prices without conducting a costing analysis causes 
higher or lower pricing compared to the actual prices. 
Examinations that take a longer time to be reported 
than other examinations in their band increase the cost. 
therefore, banding of these examinations that require more 
labor needs to be reconsidered. Preparing sut tariffs with 
the help of guide-books and re-regulating them based on 
pathological interpretation will minimise current problems 
and provide a more realistic and appropriate pricing.
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inTRODUCTiOn

We have previously shown that monomeric c-reactive 
protein (mcrP) was dramatically over-expressed in the 
brain extracellular matrix (ecM) of patients following 
acute ischaemic stroke (1). in addition, mcrP, unlike the 
native pentameric molecule (pcrP), stimulated aberrant 
angiogenesis in vitro, induced phosphorylation of tau by 
neurons and tau-244-372 aggregation in vitro and following 
injection into the hippocampus of mice, directly resulted 
in cognitive and memory decline similar to that seen in a 
model of alzheimer’s disease (ad) (tg x 3) (2). 

mcrP also co-localised with cd105 in microvessels 
suggesting angiogenesis. Phospho-arrays/Western blotting 
identified signalling activation in both endothelial cells and 
neurons through p-irS-1, p-tau and p-erK1/2-which was 
blocked following pre-incubation with mcrP-antibody 
suggesting that the antibody could have therapeutic potential. 
mcrP increased vascular monolayer permeability and 
gap junctions, increased ncaM expression and produced 
haemorrhagic angiogenesis in mouse matrigel implants and 
clearly has abnormal effects on the vascular system.

Previously, Strang et al. (3) demonstrated that aβ plaques 
generated in vitro were able to dissociate pcrP to mcrP, 
probably produced de-novo within the brain ecM, whilst 
in vivo, more mcrP was identified within frontal cortex 
regions in victims of ad than normal control brains 
suggesting a possible pathological or regulatory role in 
development of the disease. 

cerebrovascular disease, neurovascular dysfunction and 
cerebral blood flow abnormalities are now recognised as 
critical influences in the pathophysiological development of 
ad, damaged, blocked or in patent vessels having a severe 
effect on the function of local neurovascular units (with 
approximately 80% of ad brains at post-mortem shown to 
have significant vascular abnormalities).

damage to the deep penetrating vessels within the brain 
such as following lacunar stroke, ischaemic stroke or 
head trauma, may lower the threshold for development 
of vascular and other (mixed) dementia, particularly in 
younger patients (4, 5). 

ABSTRACT

Objective: We have previously shown that monomeric-c-reactive protein is deposited in significant quantities within the brain parenchyma after 
stroke. Since we have recently identified a possible role of this protein in supporting neurodegeneration and aberrant vascular development, 
we identified a small group of post-mortem brain samples from individuals who had alzheimer’s disease and evidence of tissue infarction/
micro-infarction on histological examination. 

Material and Method: We used immunohistochemistry staining to identify the monomeric-c-reactive protein expressed in the infarcted brain 
tissues. 

Results: We showed that monomeric-c-reactive protein deposition was highest in those regions affected by stroke or vascular disruption, and 
that within those same areas, there was more interaction and co-localization between major classical proteins of neurodegeneration (β-amyloid 
and tau). 

Conclusion: We hypothesise that vascular disruption and concomitant release of monomeric-c-reactive protein within the brain tissue could 
exacerbate ongoing neurological damage via stimulation of neuro-inflammation and from direct consequences of its action on both neuronal 
and vascular cells.   

Key Words: Monomeric c-reactive protein, Stroke, alzheimer’s disease, neurodegeneration, Vascular dementia
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Here, we investigated the possible link between mcrP 
deposition and localization within the brain and indicators 
of previous stroke or vascular disruption and dementia. 

MATeRiAl and MeTHODS 

Samples of brain tissue were obtained from the Bristol 
Brain Bank, where from a cohort of 10 individuals, 
3 were identified as having concomitant histological 
evidence of ad and stroke (assessed independently and 
also by our clinical neurologist; table i), and a clinical 
registered history of ad. the ad cases all had a history of 
progressive dementia and were selected on the basis of a 
diagnosis according to consortium to establish a registry 
for alzheimer’s disease (cerad) of ‘definite ad’ (6). 
ad neuropathological change was considered a sufficient 
explanation for the dementia in all cases. 

Full ethical approval was obtained for the use of tissue 
samples as detailed by the South West dementia Brain 
Bank (SWdBB) and obtained from them.

Mouse monoclonal antibody to human mcrP sub-unit 
(M8c10) was obtained from dr L.a, and was stated as 
previously (2). Mouse monoclonal antibodies to p-tau 
and β-amyloid were purchased from abcam (UK). 
Standard immunohistochemistry staining was carried 
out according to the protocols and fully characterized as 
described previously (1). Paraffin processed sections from 
frontal, parietal and temporal regions were examined for 
expression of mcrP (mouse monoclonal; 1:10 dilution; 
blue-grey colour). these were our own characterized 
antibodies, and originally a gift from dr Larry Potempa, 
roosevelt University, USa (1). in addition co-staining 
(double immunohistochemical labelling for key marker 
proteins of neurodegeneration (rabbit polyclonal p-tau 
and β-amyloid; used at 1:500 dilution; brown) with ViP 
VectaStain-eLite-vector HrP kits (from Vector labs.
com) was carried out. Particular attention was given to 
analysis of staining patterns associated with areas of tissue 
showing evidence of inflammation, vascular damage and 
regions showing morphological appearance of micro-
infarct or other previous stroke. 

Staining patterns and intensity were observed by an 
independent neuropathologist in a blinded fashion. total 
staining was not quantified but overall expression in 
different regions and by specific recognisable cell types 
over the whole region were characterised using our double 
size sections. For plaque numbers and numbers of neurons 
positively stained, counting of 10 × fields of view at × 100 
per section of three sections was employed. a distinction 
between strong (intense) and weak staining was also made.

ReSUlTS

immunohistochemical Findings

the staining pattern revealed that mcrP was almost absent 
from normal looking regions of brain tissue without signs 
of neurodegeneration or previous tissue insult. occasional 
blood vessels, neurons and glia of brain tissue showed 
positive mcrP staining. However, mcrP expression 
increased in the areas demonstrating typical ad pathology 
(i.e. amyloid deposits and neurofibrillary tangles). in these 
later areas, mcrP was mainly localized to blood vessels and 
neurons with a smaller expression within glia. 

mcrP expression was most abundantly present in areas 
of microinfarction (and adjacent regions) in both grey 
and white matter, whilst in relatively normal looking 
areas, expression was weak or none-existent (Figure 1a). 
mcrP expression was not seen in normal looking regions 
and hence quantification of the extent of staining was not 
attempted.

Β-amyloid staining and co-localization: areas with 
evidence of previous microinfarctions concomitantly 
expressed more β-amyloid. Some of the amyloid plaques 
were close to adjacent blood vessels where mcrP expression 
was abundant (Figure 1B). the co-localization between 
mcrP and β-amyloid in blood vessels was also mainly 
seen within areas or adjacent to small infarcts (Figure 1B); 
however, it was also observed, sporadically in other areas 
of pure tau pathology without clear infarction in the area. 

β-amyloid pathology within existing plaques was mainly 
separate, with mcrP-positive ‘plaque’-like material 
generally being distinct from regular ad plaques, in 

Table i: Patient information

Sample iD Age Gender Braak-nFT CeRAD infarction
496t 84 F 2.3 - +
691F 83 M 3.4 4 +
697P 87 M 4.4 6 +

CeRAD: consortium to establish a registry for alzheimer’s disease.
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co-localising with the two proteins was approximately (15% 
based on counting of 10 × fields of view at × 100 per section 
of three sections). co-localisation of the two proteins 
mcrP and p-tau was present but generally at different 
positions within the neurons. (arrows showing dark grey 
staining) (Figure 1e). 

toxic tau fibrils (neurofibrillary tangles) were present 
in some of the most degenerated regions and there was 
evidence of co-localization of p-tau. Limitations of this 
‘case study’ analysis are clearly from the small numbers 
of sections and patients reviewed. in addition, the relative 

relatively normal looking tissue regions. However, adjacent 
to previously infarcted regions some of the plaques 
(approximately 10% based on counting of 10 × fields of 
view at × 100 per section of three sections) contained a 
combination of the two proteins (Figure 1c).

p-Tau Staining and Co-localization: the majority of 
infarcted areas also exhibited other typical ad pathology 
like tau deposits. Most of the mcrP co-localized primarily 
with tau within neurons in peri-nuclear regions (Figure 
1d), although, again, the majority of neurons were either 
p-tau or mcrP positive however the number of neurons 

Figure 1: A) Single staining for monomeric c-reactive protein (mcrP)-showing increased expression within a micro-infarcted area 
(brown, arrows) (mcrP; x100), B) double labelled sections from previously infarcted regions of white (i) and grey (ii) matter showing 
co-localization of β-amyloid (blue-grey) with mcrP (brown) (iHc; x200), C) double staining for β-amyloid and mcrP showing (i) 
β-amyloid-positive (brown) and mcrP-positive (blue-grey) separate plaques in none-infarcted regions (ii) a plaque containing both 
proteins within a previously infarcted area (arrows) (iHc; x100) (inset x 200) (i) and x 200 (ii)). D) double staining co-localization 
within micro-infarcted areas of p-tau (brown) and mcrP (blue-grey) (i) an isolated double-labelled neuron (iHc; x100; inset x 200) 
and (ii) neurodegenerative grey matter with separately stained neurons for mcrP (blue-grey) and p-tau (arrows). e) double staining 
showing co-localization of amyloid and mcrP (blue-grey)-nFts-p-tau (brown) in an infarcted grey matter brain region. (i) areas of co-
localization are shown by arrows (iHc; x200). 
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timing of events in these patients e.g. infarction versus ad 
symptoms is not known and so the relative influence of one 
process on the other is subjective.

DiSCUSSiOn

Significant expression of mcrP was found adjacent to 
infarcted areas. this is in line with our previously published 
observation and hypothesis of a direct link between mcrP 
deposition and vascular damage in the brain linking it to 
subsequently and chronically hypo-perfused tissue regions 
(1). Since mcrP was also found in smaller quantities, 
in areas that were not directly associated with previous 
infarction, the expression of mcrP is likely to be due to 
de novo synthesis similar to that seen by Strang et al (3), 
however, within blood vessel walls, mcrP could infiltrate 
directly from the circulation through damaged intimal 
linings in patients with vascular disease. 

β-amyloid deposition may increase in damaged areas 
because of chronic inflammation after stroke associated 
with chronic cerebrovascular dysfunction, and this could 
be perpetuated at least in part by the presence of excessive 
mcrP (7-9). Similarly, build-up of β-amyloid is known 
to induce neuro-inflammation directly, thus potentially 
perpetuating the neurodegenerative consequences (6). 
Since mcrP is known to stimulate aberrant angiogenesis 
(2), this expression could have a potential negative influence 
on existing or neo-microvessel function and patency 
contributing to production of a local hypo-perfused 
neurodegenerative-friendly environment. 

Localization of mcrP with phosphorylated tau in neurons 
could have physiological significance. others and ourselves 
have demonstrated that mcrP can phosphorylate tau (Ser 
202,396) directly in vitro (2, 10), possibly by a mechanism 
involving gSK3β. it is worthy of note that whilst co-
localising, the two proteins mcrP and p-tau were present 
generally at different positions within the neurons. 
However, this still suggests that mcrP could contribute to 
abnormal activation of these neurons after stroke (2). 

in summary, mcrP was not found in normal-looking 
brain tissue of none dementia patients, however it is 
produced and laid down in large quantities within the 
brain following stroke, other brain injury or conditions 
linked with neuro-inflammation. given its strong aberrant 
biological properties associated with neurodegenerative 
signalling, vascular modulation and angiogenesis, and its 
direct perpetuation of inflammatory responses, a clear role 
for this protein in promoting ad and Vad is proposed (11). 

the findings shown here strengthen this hypothesis further 
providing case studies of ad patients where vascular 
insults probably linked to a local hypoxic environment 
appear to be highlighted by a strong deposition of mcrP 
and concomitant disproportionate evidence of localised 
neurodegenerative disease. Since the majority of patients 
who suffer serious stroke go on to develop cognitive decline, 
lower executive function, and psychomotor processing 
speed; and over 10% ad within 5 years (12, 13), further 
research should study potential mechanisms linking the 
two conditions with a view to creating protective novel 
therapeutics.  
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INTRODUCTION

Hydatid cyst (HC), cystic echinococcosis (CE), hydatid 
disease (HD), is a zoonotic parasitic disease caused by 
Echinococcus granulosus (EG). It threatens human health 
and leads to huge economical loss both in our country 
and around the world (1). the prevalence of HC shows 
regional differences and ranges between 0-79 per 100.000 
population (2). Its prevalence amounts to 50-400/100,000, 
and its incidence is 3.4/100,000 in turkey (3).

EG is a 5 mm long hermaphroditic tapeworm (4,5). Dogs 
or other carnivores are considered as definitive hosts, while 
sheep or other ruminants, as intermediate hosts. After 
ingestion of food or water that has been contaminated by 
dog feces containing parasite eggs, most of embryos die 
in the hepatic capilleries but some of them turn into cysts 
and even move to lungs and/or other organs. (6-8). While 
parasitic larvae develop, cysts are seen in organs, giving the 
disease its name, CE or HC (8,9). Parasites may settle in 
almost every site of the body forming primary HC (10). 
Liver and lung are reported as the most frequent locations, 
yet unusual sites such as peritoneum, retroperitoneum, 
spleen, kidney, heart, pelvic, urinary tract, bladder, bone, 

soft tissue, pancreas, gallbladder, inguinal, supraclavicular, 
cerebral, spinal cord, and abdominal wall have also been 
described (4,6,7,11-29). secondary HC mostly occurs after 
spontaneous or travmatic rupture of a cyst in abdominal 
cavity when free protoscolices and/or tiny cysts develop to 
become larger cysts (10).

During the diagnosis, lung X-ray, ultrasound (usG), 
computerized tomography (Ct), and magnetic resonance 
(Mr) were used to locate lesions (30,31). Histopathological 
examination and detection of three cyst layers that are 
the outer layer (pericyst), the middle layer and the inner 
germinal (or germinative) layer play a significant role in HC 
diagnosis (6). Fine neddle aspiration cytology (FnAC) has 
lately been introduced for the diagnosis of HC. Laminated 
membrane, scolex and hooks can be found in cyst fluid 
(32,33).

HC cases may be seen in many locations of the body; and 
when it is localized in unusual regions, this could lead to 
certain difficulties with regard to diagnosis. We have aimed 
to contribute to health statistics by presenting HC data of 
our clinic while discussing HCs with unusual locations.

ABSTRACT

Objective: this study has been conducted so as to contribute to health statistics of hydatid cyst by the data obtained from our clinic, and to 
discuss hydatid cysts in unusual locations. 

Material and Method: Cases diagnosed as hydatid cyst at Dr. Lutfi Kirdar Kartal research and Education Hospital Pathology Clinic between 
2007 and 2015 have been evaluated based on criteria such as age, sex and location.

Results: A total of 364 cases, 209 females and 155 males, have been included in the study. the subjects in the cases are aged between 4 and 81 
(mean: 38.84). regarding the sites, 254 (69.8%) of the cases are located in liver, and 53 (14.6%) in the lung. Fifty-seven cases (15.6%) have been 
detected in unusual sites other than the lung or liver. the rate of isolated organ involvement, other than the lung and liver, has been found to be 
10.3%. 

Conclusion: since hydatid cyst can be found in all the body sites, it should be taken into account in the differential diagnosis of all cystic lesions.   
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MATeRIAl and MeTHODS

In the study, 364 cases of HC, diagnosed between June 
2007 and June 2015 in our clinic, were included. Based 
on the archival records, cases were reviewed for age, sex, 
and locations. Histology slides were re-evaluated by two 
pathologists (sHK, As), and patients were grouped based 
on their sex, age and the location of HCs. Five groups 
were formed based on age. Patients, 0-14 yrs of age was 
considered Group 1; those aged 15-29 were in Group 2; 
those aged 30-44 yrs in Group 3; 45-59 yrs in Group 4, and 
those above the age of 60 were included in Group 5. All 
the cases were classified based on the locations, number of 
lesions or other organ involvements. 

ReSUlTS

total biopsies (n=250041) were investigated for an 8-year 
period. the annual incidence rate of HC was 5.4%. As 
for the cases, 209 individuals were female and 155 were 
male. the ages of the individuals varied between 4-81 

years (mean:38.84). the distribution of the cases based 
on the age is presented in Figure 1. When the cases were 
classified by their sites, 254 cases (69.8%) were located 
in the liver, and 53 cases (14.6%) in the lung. Besides, 57 
cases (15.6%) were detected in unusual sites, other than 
the lung or liver. Clinical features of 57 unusual cases were 
investigated, and 27 cases revealed a previous diagnosis of 
liver HC. Distribution of cases based on involvement sites is 
presented in table I. to reach a diagnosis, lung X-ray, usG, 
Ct and Mr examinations have been used based on the 
features of the cases (Figure 2A,B). In the histopathological 
examination of all cases, we have searched structures 
in conjunction with HC to be able to come up with a 
definite diagnosis (Figure 3A,B). In three of our cases, HC 
was diagnosed solely with FnAC. In one case, structures 
resembling HC were seen in bronchial lavage. In 40 of the 
cases, both biopsy and cytology materials revealed findings 
in conjunction with HC. no reaction or complication was 
recorded after FnAC (Figure 4A-D).

DISCUSSION

Incidence of HC, which is one of the most important 
zoonotic disases worldwide and in our country, is 
approximately 5.7/100.000 per year (9), and it has a high 
prevalance in Central Anatolia, Eastern Anatolia and 
southeasternAnatolia (7,10). In our study of 8-year period, 
364 cases of HC were included. Our clinic has a large number 
of HC cases that might be due to the high immigration rate 
in our region, and also to ovine-cattle breeding still being 
practiced in places close to urban areas.

Although found in all ages, HC is frequently observed in 
adulthood (10). In the national studies, cases were detected 
between the ages of 4 and 79 years; mean age ranges between Figure 1: Distribution of the cases based on age groups.

Figure 2: A) Mr image of 
hydatid cysts that include 
multiple daughter cysts 
and semisolid areas in liver 
and spleen. B) Mr image 
of hydatid cyst in the lower 
pole of the right kidney.

A B
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for men. Our patients were mostly females (57.4% female, 
and 42.6% male) as well.

In the previous national studies, liver (66.4-89.3%), and 
lung (7.1-21.6%) were the mostly reported locations of HCs 
(9). Likewise, 69.8% of our cases were in liver, and 14.6% 
were in the lung.

28.2 and 35.9 years for females, and 25.3 and 41.6 years 
for males (10). HC was mostly seen among women both 
in the world and in our country (1), and it is considered 
to be due to domestic pet care and food preparation in 
houses by women (34). Ages of our cases, similar to the 
literature, were between 4 and 81years while the mean age 
was 40.55±1.066 (5-80) for women and 36.55±1.325 (4-81) 

Table I: Distribution of cases based on involvement sites

location (single organ) Number % location (multiple organ) Number %
Liver 254 69.8 Liver+Peritoneum 11 3
Lung 45 12.4 Liver+Lung 8 2.2
Kidney 6 1.6 Liver+spleen 5 1.4
Heart 6 1.6 Liver+Pelvic region 1 0.3
Pelvic region 5 1.4 Liver+retroperitoneum 1 0.3
Bone 3 0.8 Liver+Gallbladder 1 0.3
Bladder 3 0.8
Pancreas 2 0.5
spleen 2 0.5
supraclavicular 2 0.5
spinal cord 2 0.5
Abdominal 1 0.3
Inguinal 1 0.3
Muscle 1 0.3
Paravertebral 1 0.3
Cerebral 1 0.3
Adjacent to right ventricle 1 0.3
subdiaphragmatic 1 0.3

Figure 3: A) Pericyst and membrane structures in 
hydatid cyst localized in the bladder. B) Acellular 
eosinophilic laminated membranous structures and 
scoleces (H&E; x20).A B
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Although a few unusual cases of primary peritoneal 
involvement have been described, peritoneal HCs are almost 
always secondary to hepatic involvement (6). the overall 
prevalence of peritoneal involvement in cases of abdominal 
HD is approximately 13% (6). Isolated retroperitoneal HCs 
are also rare, and secondary to the involvement of other 
organs, especially liver, or in cases where there is a history 
of surgery (6,11). It has to be differentiated from mesenteric 
cyst and intestinal duplication cyst (6). Our cases with 
peritoneal involvement ranked in 3rd place regarding 
frequency (3%), and all of our cases had a history of liver 
HC. However, our retroperitoneal case was a secondary HC 
located on the left adrenal lodge.

the involvement of spleen in HC is rare. It is the 3rd most 
common site and the prevalence of splenic involvement 
ranges between 0.9% and 8% (1,7,9). splenic HC 
generally develops by means of systemic dissemination 

In one study, the rate of involvement of more than one organ 
was reported as 6.7% (7) and in the same study, liver and 
lung were both involved in 2.2% of the cases (7). Our results 
were similar to that study: the rate of cases with a history of 
liver HC in the clinical history was found to be 7.5 % and 2.2 
% of these cases had involvement of liver and lung.

the rate of the cases located in unusual sites in our study 
amounts to 15.6%. 5.3 % of these cases had a liver HC history 
as well. In the literature, the rate of organ involvement other 
than lung or liver was reported between 5.7-13.9% (4,7), 
and our result was similar (10.3%). In several studies, HCs 
of unusual locations were seen mostly in adults (7-13%) 
and in children the rate amounts to 7% (7). In our study, 
cases with unusual locations were all seen in adults but not 
in children. In the group with individuals aged 0-14, the 
most frequent involvement was seen in the lung (n:8) and 
then in the liver (n:4).

Figure 4: A) Hook structure in cyst fluid (May Grunwald Giemsa, x10). B) Degenerated membrane structures in cyst fluid (May 
Grunwald Giemsa, x20). C-D) Degenerated scolex in cyst fluid C) PAP; x100, D) May Grunwald Giemsa, x100).

A

C

B

D
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or intraperitoneal spread from a ruptured liver cyst. 
Isolated splenic involvement is very infrequent (6) and 
splenic HCs are generally solitary (6). splenic hydatidosis 
should be differentiated from other splenic cystic lesions, 
such as epidermoid cyst, abcess, hematoma, post-
traumatic pseudocyst, neoplasms like lymphangioma 
and haemangioma (12,13). We had 7 cases with splenic 
involvement (on 4th place), two cases were primary HC, and 
five had a previous HC. 

renal involvement is rare (1-4%) (6,7), and the frequency 
was found to be only 0.4% in one study (4). It is reported as 
the common site following liver and lung in several articles 
(14). they are mostly solitary and located at upper pole or 
cortex (6). Multilocular HCs can be misdiagnosed as simple 
renal cysts, cystic nephroma, and cystic variants of renal 
cell carcinoma (6) and infected HCs can be misdiagnosed 
as renal abcess (6). In our study, the renal involvement rate 
was 1.6%. One of our six cases was located at the right lower 
pole; two at the left lower pole; and two at the right upper 
pole. Location of one case was reported as the ‘left kidney’.

Heart HC is very rare (0.02-2% of cases) and may occur 
owing to hematogenous spread or rupture of a lung HC (6). 
the cyst grows very slowly and the disease is diagnosed 
long after the infection (15). Diagnosis is made through 
echocardiography (14). the most commonly affected 
cardiac chambers (in decreasing order of frequency) are the 
left ventricle (50-60% of cases), interventricular septum (10-
20%), the right ventricle (5-15%), pericardium (10-15%), 
and the right or left atrium (5-8%) (6,11). nevertheless, Ct 
scan and Mr are also helpful in other parts of the body (14). 
We have observed six cases. All of these cases had isolated 
heart involvement. One case was located in the right atrium, 
one case in the right ventricle, and one in the myocardium. 
three cases were reported as ‘located in the heart’. One case 
(0.3%) was reported to be adjacent to the right ventricle.

Primary involvement of the pelvic cavity is very rare and 
patients usually manifest pressure symptoms that affect 
the adjacent organs (16). Commonly, cysts are detected in 
other parts of the body, mostly in the liver (16). Only a few 
cases of primary pelvic HC have been reported and primary 
pelvic involvement is very unusual (16). We have diagnosed 
6 cases; one located at the stump line of a patient with a 
history of total abdominal hysterectomy with bilateral 
salpingo-oophorectomy. In the history of another case, the 
lesion was located adjacent to the urinary bladder, and the 
patient had operations in liver, kidney and urinary bladder 
with HC described. One case was at perirectal area and 
one was placed in the left iliac wing deviating surrounding 

tissues to the right. the other three cases were reported as 
‘located in pelvic region’. 

urinary tract and bladder involvement can occur secondary 
to kidney HCs (6). Primary HCs of these structures are 
extremely rare (6). It is observed approximately in 0.2-0.5% 
of the cases (17). there have been certain reports in the 
literature of retrovesical HC causing urinary retention (6). 
the rate of our urinary bladder cases was 0.8%. All of the 
three cases were primary ones that were located at posterior 
wall of urinary bladder.

Bone involvement is also rare (0.5-2.4% of cases) (6,18), 
and diagnosing osseous hydatidosis takes more time 
compared to that of other sites (19). the most commonly 
involved bone structures are spine (35% of cases), pelvis 
(21%), femur (16%), tibia (10%), ribs (6%), skull (4%), 
scapula (4%), humerus (2%) and fibula (2%) (6). Pericyst 
formation does not occur in bone, and the cyst has a much 
thinner wall (6). In the spine, HC bears a resemblance 
to tuberculosis spondylitis or chronic osteomyelitis (6), 
fibrous dysplasia of bone, osteosarcoma, benign cystic 
lesion of bone, Brown tumor (hyperparathyroidism), and 
various other neoplastic lesions (20). We found three cases, 
one with bone involvement at the right humeral shaft, 
and another at the right femur. the case with sacral bone 
involvement had a history of three operations due to spinal 
bone HC. 

soft-tissue HC occurs in 0.5-4.7% of patients living in 
endemic areas (6,18). the growth of the cyst within a muscle 
is difficult due to the contractility of muscles and presence 
of lactic acid (6,7). HC has an affinity for muscles of the 
neck, trunk and limbs because of increased vascularity and 
decreased activity of these muscle groups (6,7). soft tissue 
HCs are often confused with benign soft tissue tumors (7). 
We had a case located in the left psoas muscle (0.3%). Our 
right paravertebral HC was at the t12 level, not related with 
muscles but in the neighborhood of the ribs.

Pancreas HCs cause diagnostic and therapeutic problems 
(7). Primary HC of the pancreas is uncommon, with 
a reported prevalence of 0.25-2% (4,6,7). Among the 
pancreas HCs, the head of the pancreas is more frequently 
involved (57%), followed by the body (24%) and the tail 
(19%) (21,22). It has also been reported that 9.3% of these 
lesions perforate in a spontaneous way or rupture into 
the peritoneal space (23). In the differential diagnosis, 
it is important that pancreatic pseudocysts and cystic 
malignancies of the pancreas are kept in mind (23). Both of 
our cases were primary HCs located in the distal pancreas.



35

turkish Journal of PathologyHaLLaç KEsER s et al: Hydatid Diseases with Unusual Locations  

Vol. 33, No. 1, 2017; Page 30-36

typically multiple when they are located in the spinal cord 
(6). In our study, the spinal HC rate was 0.5% (2 cases), one 
of which was located in thoracic intramedullary extradural, 
and the other in the thoracic intradural extramedullary 
areas.

solitary abdominal parietal wall HC is a finding that is rare, 
with only 5 cases reported. All of the cases in literature 
had HC located either in the right iliac region or right 
paraumblical region (29). We also observed a case with a 
primary HC found at the abdominal left lateral wall.

In conclusion, the distribution of our HCs as well as our 
unusually located cases has been presented in this study. 
the results establish that HC that can be found in all parts 
of the body and this should always be taken into account in 
the differential diagnosis of cystic lesions. 
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Primary HC of the gallbladder is highly uncommon, and 
the incidence is 0.4% (4,24). Cysts can be located either in 
the lumen of the gallbladder or on its external surface (24). 
It is important that the gallbladder HCs are differentiated 
from the liver HCs and other extrahepatic cystic lesions 
(25). Liver hydatidosis shows a long asymptomatic period 
of cystic growth, whereas in primary gallbladder HC, 
symptoms begin at an earlier phrase, and the diagnostic 
imaging shows smaller cysts with deformation of the 
gallbladder (25). We diagnosed only one gallbladder HC 
case (0.3%) which coexisted with a hepatic HC. 

Diagraphmatic and subdiaphragmatic locations are seldom 
(1%) involved, and they are mostly associated with liver 
disease (18,26). the diagnosis of the diaphragmatic location 
is frequently incidental, particularly when the cyst is small 
and isolated (26). Differential diagnoses include adrenal 
tumor, cystic lymphangioma and splenic exophytic HC 
(26). Our singular case (0.3%) was a primary HC located 
at subdiaphragmatic area, between the liver, spleen and 
pancreas.

A literature review has revealed that less than five cases of 
HC were in the inguinal canal in adults and only one case 
in a child (27). these cases manifest themselves mostly with 
swelling and the differential diagnosis of swelling includes 
inguinal hernia, encysted hydrocele of the cord and lipoma 
of the cord (27). Our case was a 30-year-old primary HC, 
operated due to a mass lesion at the left inguinal area.

Only a few case reports are found in the literature (28), 
including secondary cases as well. the most common 
differential diagnosis in neck swelling includes masses of 
thyroid, salivary gland and lymph node, all of which may be 
inflammatory, noninflammatory and malignant. soft tissue 
sarcomas, especially the ones with rhabdomyomatous 
differentiation, may manifest themselves as neck swelling 
(28). We recognized two cases, one at the left supraclavicular 
area and the other at the incisura jugularis.

Incidence of cerebral HC is 0.8-4% (1,10) and 50-75% of 
them are at the pediatric age (7,11). Cysts are often solitary, 
supratentorial and intraparenchymal (7). the parietal lobe 
is the most frequently involved location (6,11). Our case 
was an adult with a HC located at occipital lobe.

spinal HCs account for less than 1% of all HCs (6). the 
thoracic spine is the most frequently involved (50% of cases), 
followed by the lumbar (20%), sacral (20%), and cervical 
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the first three groups of HC are uncommon (6). HCs are 
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INTRODUCTION

The mediastinum extends antero-posteriorly from the 
sternum to the spine and from the thoracic inlet down to the 
diaphragm. The so-called Pandora’s Box has been divided 
into four compartments, i.e. superior, anterior, middle and 
posterior. while imaging studies suggest the location of 
the lesion and help in narrowing the differential diagnosis, 
morphological assessment by fine needle aspiration cytology 
(FNaC) or histopathological examination is imperative 
prior to therapeutic intervention. although FNaC is a 
cost effective tool for the establishment of pre-operative 
diagnosis of mediastinal masses, there is a complexity and 
technical difficulty associated with this technique owing to 
the narrow anatomic space of mediastinum. also, there are 
well known diagnostic pitfalls of this technique that limit 
its use (1).

Despite being a well-delineated narrow space, the diversity 
of lesions arising in the mediastinum pose an interesting 
diagnostic challenge for the clinicians, radiologists and 

pathologists (2). There is limited data regarding the clinical 
and pathological features of these enigmatic mediastinal 
masses.

Our study highlights the clinico-pathological features 
in patients presenting with mediastinal masses with 
special emphasis on the utility of pre-operative diagnostic 
modalities like imaging and FNaC. 

mATERIAL and mEThODS

The archives of the Department of Histopathology were 
retrospectively reviewed over a period of five years 
from January 2011 to January 2016. Of the 65,089 cases 
received in our department, patients who underwent 
surgical excision for mediastinal masses were included 
in this study. Patients with bronchogenic, esophageal 
and metastatic tumours were excluded. Clinical details 
including detailed history, physical examination and 
results of routine blood investigations were obtained. Pre-
operative chest radiographs were obtained in all patients 
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with suspected mediastinal lesions, following which 
computed tomography (CT) was performed for further 
characterisation of the lesion. CT-guided fine needle 
aspiration (FNaC) was performed wherever possible. 
aspirates were smeared on clean glass slides, air dried and 
stained by May-Grünwald-Giemsa (MGG) stain. There 
were no cell block preparations studied. Following surgical 
excision, the excised specimen was fixed in 10% neutral 
buffered formalin and sent for histopathological evaluation. 
Diagnosis was confirmed on hematoxylin and eosin 
(H&e)-stained formalin-fixed paraffin-embedded sections. 
For cases in which final diagnosis could not be made on 
routine examination, a detailed immunohistochemical 
panel comprising of cytokeratin (CK), cluster of 
differentiation 45 (CD 45), CD 20, CD3, CD15, CD 30 and 
TdT was applied. Further, OCT-3/4, alpha feto protein 
(aFP) and beta-human chorionic gonadotropin (β-HCG) 
were applied to rule out a mixed component, if any, in a 
germ cell tumour. in brief, sections measuring 3-4 μm thick 
were cut, deparaffinized with xylene and brought to water 
through graded levels of alcohol. endogenous peroxidase 
activity was blocked by treating the slides with hydrogen 
peroxide for 30 min at room temperature. antigen retrieval 
was done by immersing the slides in citrate buffer using the 
pressure cooker method. The slides were then incubated 
overnight with the primary antibody (rabbit polyclonal) 
at 4 ˚C in a humidified chamber. The following day, 
secondary antibody was added. The sections were then 
incubated with di amino benzidine (DaB) for visualization 
of the peroxidase reaction. after being washed in water, 
the sections were counter stained with haematoxylin, 

dehydrated in alcohol, cleared in xylene and mounted. 
immunohistochemistry (iHC) was interpreted in a binary 
fashion as positive or negative. 

The FNaC smears, H&e stained sections and 
immunohistochemistry slides were reviewed by two 
pathologists and correlated with the clinical findings 
including radiology.

RESULTS

Of the 65,089 cases received in our department, 60 patients 
with mediastinal masses were included in the study. 
among these, the majority of the patients presented with a 
mass in the anterior mediastinum (36.7%), followed by the 
middle mediastinum (33.3%) and posterior mediastinum 
(30%). The compartment-wise histopathological diagnosis 
of the mediastinal masses is described in Table i. The mean 
patient age at the time of presentation was 37.5 years (range 
2-61 years). There were 43 males and 21 females with a 
male: female ratio of 2:1. 

Retrospective analysis of the clinical and radiological 
findings of these patients was done. The most common 
presenting complaint was cough, seen in 54 patients 
(87.0%), followed by chest pain (50; 80.6%), weight loss (36; 
58.0%), dyspnoea (26; 41.9%) and hoarseness (14; 22.5%). 
Myasthenic symptoms were seen in four patients with 
thymoma (Table ii). Two patients each of thymic cyst and 
mediastinal lipoma were diagnosed incidentally. Routine 
blood investigations including complete hemogram, liver 
function tests and kidney function tests were normal in 
all patients except four cases of tubercular lymphadenitis 

Table I: Histopathological diagnosis of the mediastinal masses

Anterior mediastinum middle mediastinum Posterior mediastinum
Thymoma 12 (20%)
lymphoma 10 (16.6%)
Tubercular lymphadenitis 8 (13.3%)
extragonadal germ cell tumour 4 (6.6%)
Schwannoma 8 (13.3%)
Neurofibroma 6 (10%)
Ganglioneuroma 2 (3.3%)
Neuroblastoma 2 (3.3%)
Bronchogenic cyst 2 (3.3%)
Thymic cyst 2 (3.3%)
Retrosternal goitre 2 (3.3%)
lipoma 1 (1.6%)
Thymolipoma 1(1.6%)
Total 22 20 18
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myasthenia gravis, aged 42 years and 46 years respectively, 
showed cellular FNa smears consisting of monomorphic 
lymphoid cells. a few scattered spindle-shaped epithelial 
cells were also seen along with occasional atypical mitosis. 
Differential diagnosis of lymphoma versus thymoma was 
considered. Histopathology revealed diffuse effacement 
of thymic architecture by a monomorphic population 
of lymphoid cells intermixed with epithelial cells. On 
iHC, the lymphoid cells were positive for TdT and CD3 
while the epithelial cells were positive for CK, thereby 
excluding lymphoma. a final diagnosis of thymoma, B1 
subtype was made in both the cases. On the other hand, 
an elderly female presented with a rapidly enlarging 
mediastinal mass associated with vague chest pain and 
dyspnoea. Histopathological examination revealed an un-
encapsulated, poorly circumscribed tumour composed 
of large polygonal cells arranged in nests and diffuse 
sheets. The individual tumour cells were polygonal with 
moderate amount of dense eosinophilic cytoplasm and 
central vesicular nucleus with single nucleolus. Numerous 
atypical mitoses and tumour necrosis were seen. Foci of 
keratinisation were evident. Features were suggestive of 
keratinizing squamous cell carcinoma in concordance with 
the FNaC findings. a thorough clinico-radiological work 
up was done to rule out the possibility of metastasis, and a 
final diagnosis of primary thymic carcinoma was rendered.

Mediastinal lymphadenopathy was seen in 18 cases. among 
10 cases of lymphoma, there were 6 cases of Non- Hodgkin 
lymphoma (NHl) and four cases of classical Hodgkin 
lymphoma (Hl). There was no difficulty in FNaC diagnosis 
of these lesions except for three cases predominantly 
showing haemorrhage with few scattered lymphoid cells, 
inconclusive for an opinion. Histologically, most common 
type of NHl was diffuse large B cell lymphoma, seen in 

with raised erythrocyte sedimentation rate (eSR). Chest 
X-ray showed mediastinal widening in 40 patients. CT 
scan revealed the presence of mediastinal masses in 
their respective compartments in all cases. Mediastinal 
lymphadenopathy was noted in 18 cases on CT scan. CT 
guided FNaC was performed in 54 patients.

Histopathological examination revealed 73.33% benign 
and 26.67% malignant lesions. among the twelve cases of 
thymoma, the most common variant was the aB subtype (9 
cases) followed by two cases of B1 subtype and one case of 
thymic carcinoma. Thymic tumours were classified as per 
the world Health Organisation (wHO) classification. Six 
patients with anterior mediastinal masses showed a biphasic 
population of spindle-shaped epithelial cells interspersed 
with lymphoid cells on FNa smears. a provisional diagnosis 
of thymic hyperplasia versus thymoma was considered. 
The excision biopsy specimen showed features suggestive 
of thymoma, aB subtype. On the other hand, FNa smears 
from three patients predominantly showed presence of 
haemorrhage along with few scattered lymphoid cells and 
were inconclusive. Subsequently they were diagnosed as 
thymoma, aB subtype on histopathological examination 
(Figure 1a-C). Two female patients suffering with 

Table II: Clinical features of patients with mediastinal tumours

Symptom Cases (Percentage %)
Cough 54 (87.0%)
Chest pain 50 (80.6%)
weight loss 36 (58.0%)
Dyspnoea 26 (41.9%)
Hoarseness of voice 14 (22.5%)
Myasthenia gravis 4 (3.2%)

Figure 1: A) CT scan of a case of thymoma showing symmetrical diffuse enlargement of thymus. B) FNa smear showing biphasic 
population of spindle-shaped epithelial cells (arrow) interspersed with lymphoid cells (arrow head) (May Grünwald Giemsa; x200).            
C) Presence of lymphocytes (arrow head) admixed with thymocytes (arrow) favouring thymoma- aB sybtype (H&e; x200).
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Figure 2: A) CT scan shows a large anterior mediastinal mass measuring 16x11 cm with central necrotic area invading into the adjacent 
myocardium and involving the pulmonary artery, ascending aorta & left lung upper lobe, suggestive of lymphoma. B-C) Diffuse arrangement 
of monomorphic population of immature lymphoid cells in FNa smears (May Grünwald Giemsa; x200). D) Diffuse effacement of lymph 
node architecture by large atypical lymphoid cells suggestive of NHl (H&e; x200).

5 cases (Figure 2a-D). On iHC the cells were positive 
for CD45, CD19, CD20 and negative for CD15, CD30 
and eMa. Nodular sclerosis subtype was reported in all 
4 cases of Hodgkin’s lymphoma. iHC showed that the 
Reed-Sternberg (RS) cells were positive for CD45, CD 
15 and CD 30 (Figure 3a-F). in another case, a 45-year-
old man presented with dyspnoea and excision biopsy of 
the mediastinal lymph node revealed diffuse effacement 
of architecture by clusters of epithelioid histiocytes. 
interspersed in between were small lymphoid cells with 
scant cytoplasm and round to oval hyperchromatic nuclei 

showing mild atypia. Few binucleate RS like cells were also 
seen. On iHC, the lymphoid cells were positive for CD45 
and CD3. The RS like cells were negative for CD15 and 
CD30, thereby excluding Hodgkin’s lymphoma (Figure 
4a-F). Thus a final immunomorphological diagnosis of 
lennert’s lymphoma was rendered. On the other hand, 
necrotizing granulomatous lymphadenitis was seen on 
histopathology of the remaining 8 patients with mediastinal 
lymphadenopathy. Stain for acid fast bacilli (aFB) was 
positive in these cases and a diagnosis of tubercular 
lymphadenitis was given (Figure 5a,B). Of these, seven 
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patients had disseminated tuberculosis while one patient 
was diagnosed with isolated tubercular lymphadenopathy 
involving the mediastinal lymph nodes only. 

Germ cell tumours were seen in four cases located in the 
anterior mediastinum. Two cases showed moderately 
cellular FNa smears against a tigroid background with 
presence of scattered lymphocytes. The individual tumour 
cells were large with moderate amount of vacuolated 
cytoplasm and a large vesicular nucleus with one or 
two prominent nucleoli. Provisional diagnosis of germ 
cell tumour, possibly seminoma, versus lymphoma 
was considered. Histopathological examination and 
immunohistochemical positivity for OCT3/4 confirmed the 
diagnosis of classical seminoma in both these cases (Figure 
6a-C). a single case of mature teratoma (Figure 6D-F) was 
diagnosed in a 22-year-old male patient. CT scan revealed a 
large mediastinal mass involving the anterior mediastinum 
with foci of calcification. FNa smears showed presence of 
nucleated and anucleated squamous cells only. another 
case was diagnosed as mixed germ cell tumour showing 
histomorphological features of seminoma and yolk sac 
tumour confirmed by OCT3/4 and aFP iHC respectively. 

while there was no difficulty in the FNa diagnosis of 
seminoma, the yolk sac component could not be identified 
cytologically.

eighteen cases of neurogenic tumours were identified in 
the posterior mediastinum. Of these, schwannoma was the 
most common and seen in 8 patients (Figure 7a), followed 
by six cases of neurofibroma (Figure 7B) and two cases of 
ganglioneuroma. FNa smears in the majority of these cases 
were moderately cellular with presence of spindle-shaped 
cells either in clusters or singly scattered. The individual 
cells were spindle-shaped with scant to moderate cytoplasm 
and hyperchromatic spindle-shaped nucleus. No Verocay 
bodies, nuclear atypia or stromal fragments were seen. a 
provisional FNa diagnosis of spindle cell tumour was given 
in ten of these cases, while the remaining cases showed 
paucicellular smears and were labelled inconclusive for 
opinion. Two cases of neuroblastoma (Figure 8a,B) were 
seen in a 2- and 4-year-old male child respectively, FNa 
smears of which were inadequate for diagnosis.

Cystic lesions of the mediastinum consisted of two cases 
each of bronchogenic cyst, thymic cyst and retrosternal 
goitre with cystic change respectively, diagnosed on 

Figure 3: A) CT scan shows a homogeneous soft tissue mass in superior and anterior mediastinum encasing the great vessels without 
narrowing them. B) FNa smear showing classical RS cells seen in a case of Hl (May Grünwald Giemsa; x200). C) Polymorphous 
background comprising of lymphocytes, eosinophils and macrophages (H&e; x200). D) Classical RS cell against a polymorphous 
background (H&e;  x200). E) RS cells are positive for CD15 (CD15; x200). F) RS cells are positive for CD30 (CD30; x200).
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Figure 4: A) CT scan of a case of lennert’s lymphoma showing enlarged paratracheal and subcarinal nodes showing homogeneous 
enhancement. B) Diffuse effacement of lymph node architecture by clusters of epithelioid histiocytes (arrow) interspersed with lymphoid 
cells (H&e; x100). C) Higher magnification shows lymphoid cells with scant cytoplasm and round to oval hyperchromatic nuclei showing 
mild atypia. Few binucleate RS like cells are also seen (inset) (H&e ; x200). D) lymphoid cells are positive for CD3 (CD3; x200). E) RS 
like cells are negative for  CD 15 (CD15; x200) and F) CD30 (CD30; x200).

Figure 5: A) epithelioid cell granulomas in a lymph node (H&e;  x200). B) Stain for acid fast bacilli is positive (inset) diagnostic of 
tubercular lymphadenitis (Ziehl-Neelsen; x200) 
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Figure 6: A) CT scan of a case of seminoma showing an anterior mediastinal mass with internal calcifications along with multiple 
nodular metastases seen in both lungs. B) FNa smear showing large atypical cells against a blood mixed tigroid background. The cells 
show vacuolated cytoplasm (arrow) and a vesicular nucleus with prominent 1-2 nucleoli (inset) (May Grünwald Giemsa; x200) C) large 
tumour cells separated by thin fibrous septae infiltrated by lymphocytes. The tumour cells have clear cytoplasm and a central vesicular 
nucleus with prominent nucleoli favouring mediastinal seminoma (H&e;  x200). D) CT scan of a case of teratoma showing soft tissue 
mass in anterior mediastinum with internal calcific foci. E) FNa smear shows anucleated squamous cells (May Grünwald Giemsa; 
x400). F) Keratinized stratified squamous epithelium with skin appendages, fat, cartilage and glands lined by tall columnar epithelium 
suggestive of mediastinal teratoma (H&e; x200).

Figure 7: A) Numerous Verocay bodies in a case of schwannoma (H&e; x200). B) Neurofibroma showing spindle-shaped cells arranged 
in bundles with cells showing moderate eosinophilic cytoplasm with hyperchromatic wavy spindle-shaped nuclei (H&e; x200).
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Figure 9: A) CT scan showing a large fat containing anterior mediastinal mass extending along the right pericardium. B) Thymic tissue 
intermixed with mature adipocytes suggestive of thymolipoma (H&e; x200).

Figure 8: A) CT scan showing large heterogeneous mass with internal calcifications in the right hemithorax replacing the right lung.          
B) Diffuse sheets of small round blue cells with formation of rosettes (inset) suggestive of neuroblastoma (H&e;  x200).

histopathological examination of the excised specimen. 
FNaC was not performed in these cases owing to the cystic 
nature of the lesion. One case each of mediastinal lipoma 
was readily diagnosed on cytology and confirmed on 
histopathology. also, a 22-year-old female patient showed 
a large fat-containing anterior mediastinal mass extending 
along the right pericardium on CT scan (Figure 9a). FNa 
showed features suggestive of lipoma. On histopathology, 
a well-encapsulated tumour was seen showing intermixed 
thymic tissue within mature adipocytes, suggestive of 
thymolipoma (Figure 9B).

DISCUSSION

Primary mediastinal tumours are rare, accounting for 3% 
of tumours occurring within the chest (3). we studied 
60 cases of mediastinal lesions received over a period of 
5 years. The mean patient age was 37.5 years (range 2-61 
years) with a male preponderance. Our findings were in 
concordance with the previously published literature (2, 4). 

Nearly 50% of all mediastinal masses involve the anterior 
compartment, including thymoma, teratoma, lymphoma, 
thyroid and parathyroid lesions. Congenital cysts and 
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neurogenic tumours are most commonly observed in the 
middle and posterior mediastinum respectively (3). in our 
study, the anterior compartment (36.7%) was maximally 
involved followed by the middle mediastinum (33.3%) and 
posterior mediastinum (30%). Thymoma was the most 
common tumour of the anterior compartment followed 
by germ cell tumours. The middle mediastinum showed 
mainly nodal involvement with lymphoma most commonly 
followed by tubercular lymphadenitis. Neurogenic tumours 
were seen in the posterior mediastinum only. Studies 
conducted in the past showed nearly similar trends (5-7). 

in the present study, 96.8% of the subjects were 
symptomatic at presentation. Dubashi et al. (5) reported 
a similar incidence of 97% with other studies reporting a 
range of 60-88% (2, 4).

in 1987 however, Davis et al. (4) reported a much higher 
incidence of asymptomatic cases (38%). This difference 
may be attributed to the fact that most of the patients in 
our setting visit the hospital for their symptoms rather than 
for routine examination. The most common symptoms 
reported in this study was cough followed by chest 
pain, dyspnoea and weight loss which was similar to the 
previously reported incidence (8, 9). 

Pre-operative diagnosis of mediastinal masses is a 
challenging task owing to the non-specific clinico-
radiological signs and technical difficulty in performing 
FNaC. The investigation of choice for the detection of 
mediastinal masses is CT scan (10). Magnetic resonance 
imaging (MRi) is of help in further categorisation of the 
lesions (11). in our study, CT scan identified mediastinal 
masses in all cases but was unable to categorise the lesion 
in any. CT scan thus helps in compartment localisation of 
the mediastinal mass. This further helps in narrowing the 
probable differential diagnosis.

CT-guided FNaC is a safe, useful and cost-effective 
method for the diagnosis of mediastinal masses. However, 
close proximity to vital organs can be a hindrance for this 
technique. in our study, FNaC was performed in 54 cases. 
There were 7 cases which revealed inadequate material. 
Thymic lesions often pose a diagnostic challenge for the 
reporting cytologist. while the lymphocyte-rich variant 
of thymoma (B1 subtype) can easily be misdiagnosed as 
lymphoma (11), epithelial rich variant (a subtype) on the 
other hand is a close mimicker for carcinoma (12). Similar 
to previous studies, our study also highlights the difficulty 
encountered in the FNa diagnosis of thymic lesions 
especially two cases of B1 subtype where the possibility of 
a lymphoma could not be ruled out and six cases of aB 

subtype in which thymic hyperplasia versus thymoma 
could not be accurately diagnosed on FNaC. Thymic 
carcinoma on the other hand was readily diagnosed due to 
the frank malignant features.  

apart from the thymic lesions, neurogenic tumours 
are difficult to categorise on cytology. Schwannomas 
are usually difficult to differentiate from neurofibroma 
unless characteristic Verocay bodies are seen, while 
ganglioneuroma cannot be diagnosed till ganglion cells are 
aspirated. Both these findings were not seen in our cases 
and a final diagnosis of spindle cell tumour was rendered on 
FNaC. Further, some degree of cellular and nuclear atypia 
is commonly seen in neurogenic tumours. This warrants a 
careful search for mitotic figures and excision biopsy for 
proper histopathological evaluation. Thus characterisation 
of benign versus malignant on FNaC is a diagnostic 
difficulty which is then overcome on histopathology. On the 
other hand, germ cell tumours cannot readily be diagnosed 
on FNaC since tigroid background is not entirely specific 
for seminoma and when lymphocytes/ lymphoglandular 
bodies are present, a confusion with malignant lymphoma 
is possible, as seen in two of our cases. Furthermore, 
smears showing discohesive pattern on cytology should be 
differentiated from poorly differentiated adenocarcinoma, 
melanoma and lymphoma. in our study, the component of 
yolk sac tumour was missed in a single case of mixed germ 
cell tumour. This can be attributed to selective sampling 
which is a well-known hurdle in aspiration cytology. 
as reported earlier by Chhieng et al. particularly in case 
of mixed germ cell tumours may also pose diagnostic 
challenge (13). Similarly, fat fragments were selectively 
sampled from an anterior mediastinal mass in a 22-year-
old female which was diagnosed later as thymolipoma on 
histopathological evaluation.

a rather rare case encountered in our study which deserves 
special mention was lennert’s lymphoma in a 33-year-old 
male patient with mediastinal lymphadenopathy involving 
the middle compartment. lennert’s lymphoma is a variant 
of peripheral T-Cell lymphoma, not otherwise specified in 
the wHO classification of 2008 (14). its rarity and the lack 
of strict diagnostic criteria explain why only a few reports 
on lennert’s lymphoma have been published so far. Our 
case showed presence of RS like cells mimicking Hodgkin’s 
lymphoma and posed the same diagnostic dilemma as the 
previously published cases. in 2013, Parimal et al. (15) 
reported a series of 5 cases of lennert’s lymphoma which 
constituted 0.71% of all peripheral T-cell lymphomas in 
their institution. They concluded that classical Hodgkin’s 
lymphoma is a close mimicker of lennert’s lymphoma 
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and suggested T cell gene rearrangement studies when 
distinction cannot be made on morphology and iHC.

To conclude, we evaluated the role of clinico-radiological, 
cytological and histopathological findings in the differential 
diagnosis of mediastinal masses. Owing to rather non-
specific clinical and radiological signs, histopathological 
examination remains the mainstay of diagnosis. Further, 
the proximity of this area to vital visceral organs decreases 
the usefulness of FNaC and leads to a failure to adequately 
describe cytomorphological characteristics of the medias-
tinal mass.
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INTRoDuCTIoN

The report of the Institute for medicine in 1999 called 
attention to systematic medical errors as the 8th leading cause 
of death in the u.S.A. (1). Quality systems in healthcare as 
well as in pathology have been proposed and defined since 
then. Implementation of these quality systems provided 
an improvement in healthcare service delivery and cost-
effectiveness. These systems are based on reducing errors, 
waste, redundancies, and streamlining work processes (2). 

Several practices are suggested for anatomic pathology 
laboratories. The College of American Pathologists (CAP) 
is the leading institution in laboratory quality assurance 
and has a specific anatomic pathology quality control and 
quality assurance program. The aim of the CAP Laboratory 
Accreditation Program is defined as “to improve patient 
safety by advancing the quality of pathology and laboratory 
services through education, standard setting, and ensuring 
laboratories meet or exceed regulatory requirements” (3). 

There are a few accreditation programs for the development 
and maintenance of standards and guidelines for pathology 
laboratories, such as the united kingdom Accreditation 
Service (ukAS) (4) and the royal College of Pathologists 
of Australasia (rCPA) (5). In 2011, a pathology laboratory 
accreditation program was established by the Turkish 
Accreditation Agency (TÜrkAk) (6). The Turkish ministry 
of Health has recently defined the minimum national 
requirements to be followed by the health institutions to 
establish national quality standards. These requirements 
also include guidelines for pathology laboratories (7). 

Errors in anatomic and/or surgical pathology can occur at 
the pre-analytical, analytical and post-analytical stages (8). 
most of the pre-analytical errors can be detected during 
the analytical phase (slide review). This detection includes 
interpretive and/or clinical sampling errors, but not the 
non-interpretive errors. As the pre-analytical production 
steps are complex in anatomic pathology, automation 
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Objective: The ISO 17020 quality program has been run in our pathology laboratory for four years to establish an action plan for correction and 
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of process consulting. Process consulting is carefully intervening in a group or team to help it to accomplish its goals.
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does not analyze and resolve all of these errors. Therefore, 
professional and technical approach is essential for error 
detection. 

Pathology laboratory management is not different 
than process management. The most important step 
in process management is simplification, described as 
“Lean” (9). Pathology laboratory management may be 
well-defined, even it is not simplified and recorded. Also, 
definitions known by the employees may not be enough 
for simplification. Shortage of time and budget, lack of 
motivation, and workload may interfere in finding solutions 
to the problems that arise during process management. An 
ISO 17020-based quality control and quality assurance 
program has been developed at Dokuz Eylul university, 
School of medicine, Department of Pathology, and 
accredited by TÜrkAk in 2012, under the auspices of 
our institution. Within these quality assurance settings, 
we try to improve our program by adding different and 
new practices to reduce errors. In this study, we aimed to 
evaluate the errors that we could not identify and solve by 
means of an external observation of process management 
that may be more objective and demonstrate unseen 
problems, and used the A3 problem solving method. A3 
problem solving is an action plan written on a sheet of A3-
sized paper, and aims to define the problems, analyze them, 
and apply corrective actions.

MATERIAl and METHoDS

At the initial step, the process consultant described the A3 
process consulting to the laboratory administrator and head 
of the department. A survey was developed to describe the 
assignment and define its goals as well as the time and effort 

required and the possible difficulties. A plan was developed 
based on the preliminary problem analysis (Entry). 

A team consisting 5 technical laboratory members from 
3 different departments in the laboratory was established. 
The roles of the consultant, team and the laboratory 
administrator was defined and the task plan was developed 
(Contracting). 

The error rate is a part of our quality system and contains 
errors reported by the staff, the clinicians or patients, and 
the errors determined during system analysis.

Definition of the Problem and Finding Solutions: The A3 
problem solving methodology process was established. 
Necessary meetings with the team were organized for 
brainstorming and all of the team members were asked to 
list the problems they encountered in daily practice (Figure 
1). 

Current condition: The problems were categorized 
according to the subjects and sorted in order of importance. 
The dimensions of the problems (technological, 
organizational, informational, psychological, or other) 
were determined. 

Target condition: The most relevant problems were listed 
and categorized on the priority matrix (Figure 2). The most 
important problems with easy solutions to apply were 
selected. 

Root cause analysis: Information about the causes of the 
problems, ideas to solve the problems, and an action plan 
was organized. The team was requested to ask “5 why” 
questions for each of the relevant problems (Diagnosis). 
For example; 1) Why is the cassette mislabeled? Because 

Figure 1: Value stream analysis results.
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RESulTS

The main goal of the consultancy process was defined 
as a decrease in the rate of reported errors by analyzing 
grossing, histotechnique, immunohistochemistry 
and histochemistry phases and increase working staff 
satisfaction and efficiency. The current state showed 
mislabeling (either on cassette or glass slide) or syntax 
errors to be the main problem. For the last year; 110 errors 
were detected/reported, and 4 of these were from staining, 
5 from tissue processing, 13 from archiving, 18 from 
sectioning, and 30 (28%) from mislabelling issues. 40 of the 
errors were from other causes (Figure 4).

mislabeling errors were expressed by the staff to trigger 
other errors such as staining failures and archiving errors. 
The most important statement by the staff was the loss of 
work motivation due to cascading errors triggered by those 
mislabeling errors. The significant portion of time spent in 
the laboratory did not have an impact on the process. The 
target was to reduce the mislabeling error rate by 50%, and 
all other errors by 30%. 

Spaghetti diagrams were drawn and 21 non-value added 
steps (Figure 5) were found. These were grouped in 8 
main targets on the fish bone graphic, and included 
transportation, people, motion, inventory, waiting, over-

more than one people are giving orders for labeling at the 
same time. 2) Why is the cassette mislabeled? Because it is 
impossible to hear the order in a noisy environment.

Responsibility: The results of the root cause analysis were 
analyzed and conclusions were drawn on action proposals. 
Actions to be taken to deliver the results and the responsible 
technical staff were identified and informed (Intervention). 

Proposed countermeasures: All of the processes were 
written on a map and spaghetti fields were defined (Figure 
3). Alternative solutions, the evaluation of alternatives, the 
elaboration of a plan for implementing changes, and the 
proposals were presented to the client. Non-value added 
steps were identified and cancelled (Withdrawal). 

Plan and follow up: A 6-S vision was created for the 
organization (Sort, Straighten, Scrub, Standardize, 
Sustain, and Safety). Solution proposals for the problems 
encountered in root cause analysis were listed. Applicable 
proposals were activated immediately. Non-applicable 
proposals were listed and submitted to the client in a 
written format. Pre-process and post-process 6-S scores 
were recorded.

After 1 year, the error rate and distribution were 
documented and compared with the previous year’s results.

Figure 2: Priority matrix analysis 
of the relevant problems. 
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to 72% for the grossing room and from 24% to 68% for 
sectioning/staining.

After these operational modifications, proposals for long-
term enhancement were presented. The major project was 

Figure 3: Spaghetti map showing all the steps of the laboratory. 

Figure 4: Distribution of error types. 

processing, over-production and defects (Figure 6). most 
important problems were unnecessary redundant requests, 
missing slides, archiving issues, redundant activities, and 
mislabeling errors (Figure 7). most of the solutions were 
improving visibility and fixing spaghetti problems that 
were quick wins and would significantly improve the 
process (Table I): 

1. The sectioning and grossing area were reorganized. 
unserviceable devices and equipment were thrown away. 
The signs were placed to indicate how the working areas 
were used. 

2. Local spaghetti effect was resolved for each area by means 
of very simple re-organizations. 

3. Inactive devices/equipment were labeled with a newly 
designed label for easy recognition and to facilitate repairs 
(Figure 8). 

Twenty-five questions were asked to team members to 
score six-sigma (Table II). Six-sigma evaluation scores 
were 100% for histochemistry, 56% for the grossing room, 
and 24% for sectioning/staining. After application of the 
corrective actions, the six sigma score was raised from 56% 
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Figure 5: Documentation of the non-value 
added steps. 

Figure 6: Fish-bone graphic consolidating the process foci to quality, laboring, cost/process time. 
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Figure 7: Priority matrix showing most important problems that could be solved easily. 

Figure 8: red label formed to take attention to inactive devices/
equipment. 

After 1 year, there were 64 errors detected/reported. 4 of 
these were from staining, 2 from tissue processing, 7 from 
archive, 7 from sectioning, while 15 of the reported errors 
were mislabeling issues. 26 of the errors were from other 
causes. The mislabeling error rate declined to 15 (24.6%) 
from 30 (28%).

A spaghetti diagram was not re-drawn without making 
any changes in the general organization as it was a 
recommendation.

DISCuSSIoN

Anatomic pathology is a complex process. The quality 
in histopathologic examination has many dimensions 
and depends on change for the better. There are several 
available management tools to increase productivity and 
reduce errors (10). All of these systems aim to improve 
histopathology services for the patients. 

All humans make mistakes. The mistakes in a pathology 
laboratory are called errors. The meaning of ‘error’ is a 
conflicting issue. mistake and error are synonymous in 
terms of quality control. most people do not use the term 
mistake but errors to include all errors includıng human 

histology laboratory re-designing to eliminate the spaghetti 
effect (Figure 9). 

Another proposal was implementation of pathology 
laboratory system to automate all of the phases by barcode 
readers. This system included recording at accession, and 
usage of the same barcode at the following steps. 
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and machine errors. mistake is a choice but errors are more 
formal determinations of wrong outcomes. Some consider 
only the mistakes in the final report as errors (11). Others 
consider every mistake as an error made throughout the 
process from obtaining the specimen from the patient to 
receipt and handling of the information in the report (12). 
However, it is obvious that the mistakes at any processes 
other than diagnosis may interfere with the diagnosis and 
cause a diagnostic error (8). Efficacy of documenting and 
correcting errors has been documented (13). 

In our quality control and quality assurance program, 
isolated events are reported as errors and kept in a 
permanent log. The internal inspection of a quality program 
is getting increasingly complex and detailed because of 
the evolution of technology and the need to cover the 
governmental regulatory requirements. Some aspects of 
the program may be overlooked in internal inspection. An 
external audit related to the laboratory quality program 
may provide different contributions. We aimed to consult 
someone standing out of the system regarding our basic 
problems to.

Quality management programs with databases are powerful 
tools to monitor performance improvement. We have been 
using a quality management program in our laboratory 

for the last four years. We noticed that the program we 
used and the staff had become complacent. The program 
was not sufficient to solve the same basic problems that 
could be solved earlier. We decided to utilize an external 
audit mechanism and consider its proposals. This external 
consultation was done with the A3 solution method.

A consulting process has 5 phases: 1) the Entry phase 
includes client contact, preliminary problem diagnosis, 
and consult contract, 2) the Diagnosis phase aims at 
problem analysis, fact analysis and feedback to the client, 
3) the Action Planning phase analysis develops solutions 
with alternatives and planning, 4) the Implementation 
phase adjusts proposals and education, and 5) the 
Termination phase is the evaluation and reporting stage 
of the process (14). The A3 problem solving process is a 
powerful lean management tool. Its main principles are 
defining the problem, analyzing it, and applying corrective 
action or an action plan written down on a single sheet of 
A3 size paper (15). It is not a new technique; it is based 
on the Toyota Production System (TPS). An A3 paper is 
composed of boxes arrayed in a template. The boxes are 
filled in order by the author; 1) finding out the conditions 
of the company, and the importance of specific problems, 
2) describing the contemporary conditions causing the 

Figure 9: Histotechnique room re-designing proposal for lean management. 



54

turkish Journal of Pathology yöRükoğlU k et al: Process Consultancy in Histopathology   

Vol. 33, No. 1, 2017; Page 47-57

Table I: Solution proposals’ applicability, ease and cost

Step on 
fishbone 
graphic

Cause/Priority Solution proposal

Referring 
box on A3 
paper and 
strength

Facility Efficiency Cost 

1 Archive room/1 Improve visibility c x x 
2 missing slides/1 Improve visibility c x x 
3 unidentified requests/1 Employment of pathology assistant a x x 
4 misidentified requests/3 Improve visibility, education  c a x x 

5 Archiving by technical 
staff/1 

Implementation of a new archiving 
procedure A c x X 

6 Archiving area/1 red label and lean process A b c x x 
7 restaining requests/1 Lean process and visibility C x x 

8 Block 
misidentification/1 

Barcode reader for cassette writing 
device C b x x 

9 Extra slide writing/2 Easier equipment failure procedure B a c x x 
10 Delivery issues/1 Lean management B c x x 

14 redundant staining 
activities/1 Lean management B c x x 

15 Oversampling/1 Periodical education on sampling and 
communication C a x x 

16 Block 
misidentification/3 

Pathology laboratory integration 
programme C A b X X

17 Staining to wrong 
blocks/3 

Pathology laboratory integration 
programme C A b X X

uppercase letters: Not easy to apply, Lowercase letters: Easy to apply, Aa: Quality, Bb: Cost and process time Cc: Human.

problems. All identified problems were placed in the first 
quadrant of A3 paper. They tried to simplify the description 
of the problems. Then, all group members were requested 
to ask 5 “whys” for each question to investigate the problem 
and find the root cause. The answers were again written in 
the second box of the A3 paper. All problems and causes 
were grouped according to the analytical or spatial features 
and placed on the fishbone graphic. The target conditions 
were analyzed and written on the third box of the A3 paper. 
Then, the 6S exercise was performed. The 5S exercise 
is a management technique leading to zero defects and 
accidents, safety improvements, and cost reduction (9). It 
refers to the steps named after Japanese as 1) Sort (Japanese 
term: seiri), 2) Set in order (seiton), 3) Scrub (seiso), 4) 
Standardize (seiketsu), and 5) Sustain (shitsuke). Some add 
safety as the sixth S. The action plan designed by the 6S 
exercise was written on the fourth box of the A3 paper. 

No errors would be collected in laboratories that do not 
have a mechanism to collect events. When an error is 
identified, this event should be directly and immediately 

problem(s), 3) identifying the outcome, 4) analyzing the 
situation to establish causality, 5) propose prevention and 
adjusting, 6) concerting an action plan, and 7) defining the 
follow-up process (16,17). The A3 problem solving process 
is not simple but it has become popular recently with 
manufacturers because it does not require expensive training 
or software. Some conditions are essential when processing 
TPS, A3, or lean management. A systematic real-time root 
cause analysis is the core of these systems. The philosophy 
of the systems should be well understood. A leadership 
support with frontline staff engagement is essential for 
successful implementation. “Any improvements must be 
made in accordance with the scientific method, under the 
guidance of a teacher, at the lowest possible level in the 
organization.” (18). The consultant does not try to help the 
team as an expert; instead, the consultant helps the team to 
help itself.

We have organized a working group from frontline staff 
under the leadership of a ‘Workflow, IT and Process 
manager’. This working group has identified the main 
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Table II: Six S evaluation checklist

#Yes:            /25=           %: Room/Section: 
organize (remove if unnecessary)
unused equipment thrown away yes No
unused devices, materials thrown away or diminished yes No
Devices/equipment with uncertain efficiency taken to the red zone (max. 7 days) yes No
unused goods removed from working area yes No
Sort (linear workflow)
All devices and equipment labeled and placed in order yes No
All devices and equipment put on labeled areas yes No
Broken and junk equipment labeled and taken to another area yes No
Standardized instruction information boards yes No
Scrub (clean and solve)
Workplace, devices, equipment all clean yes No
Garbage collected ant recycled to containers yes No
Workplace is suitable (air quality, temperature, climatization, humidity, lighting, noise, pollution) yes No
Polluted workplace cleaning procedure yes No
Safety (make safer)
Safety procedures defined and staff informed yes No
Fire first aid equipment easily accessible and working yes No
Occupational risks defined and staff informed yes No
Dangerous situations cleared away yes No
Standardize 
Steadiness and sanitary tasks defined yes No
Steadiness and sanitary tasks assigned yes No
Steadiness and sanitary formal checking procedure yes No
Steadiness and sanitary tasks realized easily yes No
Sustain
Implementation of defined standardized procedures yes No
Implementation of standardized sanitary, montage, maintenance procedures yes No
All documents easily accessible and up-to-date yes No
Boards containing essential and actual information yes No
Clean, lean, solid workplace yes No

reported to the quality commission. In our laboratory, 
a quality program has been used for four years and all 
errors are identified and reported regularly. According to 
these data and A3 analysis, the main problem was found 
as mislabeling errors occurring almost in every pre- and 
analytical step. This error was expressed to occur from 
workload and unnecessary/redundant extra-works. Very 
simple solutions were realized. These solutions were 
mainly organization fixing to resolve the spaghetti effect, 
redundant activities and requests, improving visibility. For 
a more effective long-term and future solution, operational 
transactions such as pathology laboratory system 

implementation was suggested (19). However, these simple 
steps raised the six-sigma score by 50%. 

Total quality in anatomic pathology includes 1) clinical test 
selection, 2) specimen collection and handling, 3) grossing 
and sampling, 4) laboratory processing and analysis, 5) 
reporting, and 6) interpretation/evaluation of the report. 
In the provision of these six steps, patient, clinician, 
specimen collector, laboratory staff and pathologist share 
the responsibilities (20). Quality indicators in anatomic 
pathology are well defined (21) and include some 
parameters such as turnaround time, cytopathologic-
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histopathologic correlation, false positive or negative rates, 
and diagnostic discrepancy (22). However, focusing only 
on diagnosis-related rates may cause omission of some 
important events related to quality and directly influence 
the diagnosis. In this respect, real-time root cause analysis 
has recently been popular for laboratories (15). 

There are 10 common pitfalls in A3 reports (23): 1) The 
A3 report background is not clear to an external audience, 
2) problem definition may not be clear, 3) statement may 
cross the line, 4) the target condition may be disguising, 5) 
problem analysis is not always relevant, 6) countermeasures 
may not address root causes, 7) solution and follow-
up methodology may be difficult and unprecise, 8) the 
problem solver and operator may not function properly, 
9) A3 review cycle is not a part of normal work, and 10) 
improvements comes true by developing people. The team 
should be aware of these pitfalls. most of these pitfalls may 
be eliminated by education and integration of the staff to 
the process. 

In this study, process consultancy enabled significant errors 
to become visible and provided simple solutions to solve 
the problems. We achieved partial recovery and increase 
in the client satisfaction. The main goals were reached as 
mislabeling errors were reduced by 50%, and overall errors 
by 42%. These numbers may be accepted as satisfactory. 
However, we concluded that a barcoding system should be 
in use in order to prevent all of the mislabeling errors.

As Voltaire said: “We are all full of weakness and errors; 
let us mutually pardon each other our follies – it is the first 
law of nature.” One of the foci of a quality program should 
be human mistakes but there should be no desire to put the 
blame on laboratory staff. Frontline staff should be engaged 
to engage in problem finding and problem solving. Such 
an approach was shown to be successful in the 1800’s by 
the Ford and Toyota automotive companies (24, 25). The 
main rule of quality is stated as: “It didn’t happen if it is not 
written”. So, all errors and events should be monitored and 
recorded regularly to be analyzed systematically, anytime. 
“Insanity is doing the same thing, over and over again, 
but expecting different results” (Albert Einstein). As in 
our case, this thing may be very simple, causing different 
errors in different phases or places. Systematic and regular 
checking may not always let the problem be clarified. In 
those circumstances, external observation of the system 
may reveal crucial indicators about the system’s failures. 
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ABSTRACT

Heterotopic gastric mucosa in the gallbladder is an unusual entity and is usually clinically silent. We report a 75-year-old female patient who 
presented with intermittent upper abdomial pain radiating to the back. Abdominal imaging studies showed a sessile polypoid lesion and a 
gallstone in the gallbladder. Gallbladder carcinoma was suspected and cholecystectomy performed. Intraoperative frozen section examination 
suggested mucinous tumor, suspicious for malignancy. However, the permanent sections revealed aberrant gastric tissue consisted of gastric 
pyloric and fundic glands of heterotopic gastric mucosa with intestinal metaplasia in the gallbladder. 

Key Words: Choristoma, Gastric mucosa, Gallbladder, Carcinoma, Differential diagnosis

A Mimicker of Gallbladder Carcinoma: 
Cystic Gastric Heterotopia with Intestinal Metaplasia

 Gonca ÖzGün1, Şaduman BAlABAn AdIM1, nesrin UğRAŞ1, Sadık KIlIçtURGAy2

Department of 1Pathology and 2General Surgery, Uludağ University, Faculty of Medicine, BURSA, TURKEY

InTRoduCTIon

Heterotopia is defined as the occurrence of histologically 
normal tissue in an abnormal location, which makes a mass 
of tissue that is histologically normal for some part of the 
body other than the site which it is located (1). Heterotopic 
tissue of various types in the gallbladder has been described 
in the literature, including gastric mucosa, pancreatic tissue, 
liver tissue, and others such as adrenal and thyroid tissue 
(2). Heterotopic gastric mucosa can be found anywhere 
in the alimentary tract from the tongue to the rectum, 
however, heterotopic gastric mucosa in the gallbladder is 
a rare entity (3,4). Heterotopic gastric mucosa, as well as 
intestinal metaplasia in the gallbladder, may be one of the 
causes of gallbladder cancer (3). 

CASe RepoRT

A 75-year-old woman was admitted our hospital with a 
one-year history of intermittent upper abdominal pain 
radiating to the back. There was no history of jaundice. The 
physical examination revealed tenderness in the right upper 
quadrant with deep palpation. Abdominal ultrasonography 
and computerized tomography demonstrated a sessile 
polypoid lesion measuring 29 mm in its largest axis in the 
fundus of the gallbladder and a gallstone measuring 9 mm 
in its largest axis. Cholecystectomy was performed. 

Cholecystectomy specimen was sent to the pathology 
laboratory for frozen section examination. On gross 
examination, the gallbladder specimen measured 13x4x1 
cm with a smooth serosal surface. There was a 2x2x1 cm 

firm polypoid lesion at the fundus of the gallbladder. On cut 
sections of the polypoid lesion, milimetrical cystic spaces 
containing yellowish fluid were seen. The gallbladder wall 
was slightly thickened and one gallstone 1 cm in size was 
found.

Frozen specimen suggested a diagnosis of ‘mucinous 
tumor, differentiation for malignancy will be held from the 
permanent slides’ (Figure 1A,B). Because of the diagnosis 
from the frozen examination, liver segment 5 resection 
was performed in the same surgical session. The histologic 
examination of the permenant slides revealed that the 
polypoid lesion was within the lamina propria and consisted 
of heterotopic gastric mucosa, containing both fundic type 
glands with parietal cells and pyloric type glands. some 
of the glands were cystically dilated and extensive mucin 
secretion from the glands was seen (Figure 2A-D, Figure 
3). Histochemically, Periodic Acid schiff/Alcian Blue pH 
2.5 (PAs/AB pH 2.5) stain showed frequent PAs (+) neutral 
mucin and High Iron Diamine/Alcian Blue pH 2.5 (HID/
AB pH 2.5) stain showed sulfomucin and that there were 
intestinal metaplasia foci characterised by sialomucin 
containing goblet cells (Figure 4A,B). The gastric mucosa 
showed no ulceration or Helicobacter pylori. Liver sections 
showed no lesions except sinusoidal dilatation and minimal 
congestion.

dISCuSSIon

The presence of heterotopic gastric mucosa in gallbladder 
first described in 1934 (5), although widely described in 
the literature, it still appears to be a very rare condition in 
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Figure 1: A) Frozen section of the lesion in the gallbladder showed cystically dilated glands with mucinous epithelium in the lamina 
propria (H&E; x25). B) On permanent slides of the same area, there were cystically dilated glands with mucinous epithelium and fundic 
type glands in the surrounding area (H&E; x25).

Figure 2: Different areas of the polypoid lesion of the gallbladder. A) H&E; x25, B) H&E; x25, C) H&E; x25, d) H&E; x40.

A B

A B

C d
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the gallbladder (6). Unlike metaplasia, gastric heterotopia 
is thought to be a developmental anomaly. Multipotential 
cells in the embryonic primitive foregut endoderm give rise 
to the epithelial mucosal lining of the upper gastrointestinal 
tract (3).

The lesion is often discovered incidentally, but when 
symptoms are reported, nausea, vomiting, and upper 
quadrant abdominal pain seem to be the most common 
symptoms (7). Heterotopic gastric mucosa is either 
incidentally found in the gallbladder that has undergone 
cholecystectomy due to cholelithiasis or cholecystitis, 
or recognized as a polypoid lesion at abdominal 
ultrasonography (8). The diagnosis of gastric heterotopia 
can be made preoperatively by the use of pertechnetate 
scintigraphy, associated with H2 receptor blocking agent 
(3). The differential diagnosis of gastric heterotopia in 

gallbladder includes fixed gallstones, intestinal metaplasia 
that sometimes also has a polypoid configuration, pyloric 
gland metaplasia and benign or malignant neoplasms (9). 

Microscopically, the most characteristic features of gastric 
heterotopia are the presence of fundic glands with parietal 
and chief cells and pyloric type mucous glands. Those 
findings help to differentiate gastric heterotopia from gastric 
metaplasia in gallbladder, which is a common finding in 
chronic cholecystitis. Gastric metaplasia in gallbladder is 
composed of only pyloric glands (4).

Carcinoma must be ruled out especially in polypoid lesions 
of the gallbladder measuring larger than 1 cm. The incidence 
of gallbladder carcinoma in sessile polypoid lesions is 
particularly high (10). As in our case, this disease may be 
suspected for gallbladder carcinoma clinically and also 
in frozen sections. According to the literature, excluding 
the cases with lesions found incidentally on histologic 
examination, a preoperatively identified lesion was found in 
30 cases: in 14 cases, gallbladder carcinoma was suspected; in 
13 cases the preoperative diagnosis was ‘gallbladder tumor’ 
without a description, in 3 cases the preoperative diagnosis 
was a benign lesion, such as adenoma or cholelithiasis 
(6). In well-differentiated carcinomas, the glands are lined 
by columnar to cuboidal tumor cells resembling those of 
normal gallbladder. Occasional goblet, Paneth or endocrine 
cells may be seen. The cells arranged in cords, glands or 
sheets. Approximately 12% of the gallbladder carcinomas 
are of mucinous type. The tumor cells are often arranged in 
small clusters and are surrounded by large pools of mucin 
(11). Although there were some closely packed glands, 
none of the cells seemed malignant either cytologically or 
architecturally in our case.

Figure 3: Fundic glands characterized by parietal and chief cells 
were present (H&E; x100, inset: H&E; x200).

Figure 4: A) Histochemically, Periodic Acid schiff/Alcian Blue pH 2.5 stain showed frequent PAs (+) neutral mucin (pink in color) 
and intestinal metaplasia foci characterized by sialomucin containing goblet cells (blue in color) (PAs/AB pH 2.5 x40). B) High Iron 
Diamine/Alcian Blue pH 2.5 stain showed sulfomucin content of some of the goblet cells (HID/AB pH 2.5 x40).

A B
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gastric mucous membrane. Gyogyaszat. 1934;74:596-9.

6. Hayama s, suzuki Y, Takahashi M, Hazama K, Fujita M, Kondo s, 
Katoh H. Heterotopic gastric mucosa in the gallbladder: report 
of two cases. surg Today. 2010;40:783-7.
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gallbladder. J Gastroenterol. 2000;35:376-81. 
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A case report. Turk J Gastroenterol. 2002;13:172-4. 
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In conclusion, from a clinical point of view, it can be difficult 
to manage the polypoid lesions in the gallbladder and to 
rule out the possibility of cancer preoperatively. One should 
be careful when the gastric glands are cystically dilated and 
contain extensive mucin on intraoperative frozen section 
examination. 
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ABSTRACT

Primary pulmonary mucinous (colloid) adenocarcinoma is a rare type of lung cancer. Its arising in the cavernomyoplasty area has not been 
reported before. We here describe a sixty-year-old man with a previous history of multidrug-resistant and surgically-treated tuberculosis who 
was diagnosed as primary mucinous adenocarcinoma in the cavernomyoplasty site. We discuss the relevant literature on this rare entity. 

Key Words: Lung neoplasms, Mucinous adenocarcinoma, Tuberculosis

Primary Pulmonary Mucinous (Colloid) Adenocarcinoma 
that Arose in the Cavernomyoplasty Area in a 
Patient with Tuberculosis: A Rare Case Report
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INTRoduCTIoN

Primary pulmonary mucinous (colloid) adenocarcinoma is 
a rare type of lung cancer with distinct histopathological 
features (1,2). Its arising in the lung areas adjacent to the 
tuberculosis sequela (3,4) or its arising in patients with 
history of thoracoplasty (5) was reported in the literature. 
However, its occurrence in the cavernomyoplasty site has 
not been reported before. We here describe a sixty-year-
old man with a previous history of multidrug-resistant 
and surgically-treated tuberculosis who has got primary 
pulmonary mucinous adenocarcinoma that arose in the 
cavernomyoplasty site. We discuss the relevant literature on 
this rare entity. 

CASE REpoRT

A sixty-year-old man applied to our emergency service 
with one-month history of cough, fever and weight 
loss. He has got eight-pack-year history of smoking and 
stopped smoking ten years ago. His past medical history 
revealed that he had been treated for multidrug-resistant 
tuberculosis 30 years prior. Ten years after this, he applied 
to the emergency service with massive hemoptysis. Due 
to his insufficient cardiopulmonary reserve resulted from 
extensive tuberculosis sequela, he didn’t undergo anatomic 
resection for the cavities but cavernomyoplasty to control 
his hemoptysis. He continued to come for follow-up 
for many years since his last referral to our hospital for 
left-sided empyema. Sputum smear and pleural fluid 
was microbiologically negative for tuberculosis bacilli. 

Radiologically, the X-ray image revealed increased 
pulmonary opacities and patchy consolidation of the left 
lung (Figure 1A). CT scan and PET-CT fusion images 
showed cavitations in the left lung (Figure 1B,C). These were 
thick-walled cavitary mass lesions with air-fluid level. There 
were also traction bronchiectasis, pleural and parenchymal 
fibrotic changes that resulted in lung volume depletion, 
highly suggestive findings for tuberculosis sequela in both 
lungs (Figure 1B). 

Then, the patient was undertaken video-assisted thoracos-
copy with the presumptive diagnosis of empyema. 
Extensive debridement of the diffuse cavitary lesions of 
the left lung was made. Grossly, the material was totally 
gelatinous (Figure 2). Microscopically, it was an invasive 
tumor composed of large pools of mucin with sparse 
neoplastic cells floating within the mucin pools (Figure 3). 
These cells were in goblet cell morphology in some areas 
whereas they were in signet ring cell morphology in others. 
Immunohistochemically, they were strongly positive for 
CK20, CEA and MUC2 (Figure 4A-C) and negative for 
CDX2 (Figure 4D), CK7 and TTF-1. The large mucin pools 
of the tumor stained positively for CEA and MUC5AC 
(Figure 4E). Then, the specimen was entirely submitted 
to show any granulomatous inflammation. There wasn’t 
any sign of granulomatous inflammation or tuberculosis 
bacilli with Ziehl-Neelsen stain. The diagnosis of mucinous 
adenocarcinoma (colloid carcinoma) was made. The case 
was accepted as primary lung cancer after a careful systemic 
investigation including CT, PET scan and colonoscopy 
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revealed no other abnormalities. No adjuvant therapy was 
given. His postoperative course and two-year follow up was 
uneventful without any sign of recurrence or metastasis. 

dISCuSSIoN 

The coexistence of tuberculosis and the lung cancer was first 
described by Bayle in 1810 (5). Since then, there has been 
several studies on this subject (3,4). The incidence of this 
coexistency is reported as 2.1-30.2% (3,4). In these series, 

Figure 1: A) X-ray image revealed increased pulmonary opacities 
and patchy consolidation of the left lung. B,C) CT scan and PET-
CT fusion images at the same level showed cavitary lesions in 
the left lung. In figure 1b, traction bronchiectasis (arrows) and 
pleural and parenchymal fibrotic changes, highly suggestive for 
tuberculosis sequela in both lungs. In figure 1c, there is a cavitary 
mass lesion with air-fluid level in the left lung.

Figure 2: Grossly, the resected material was almost totally 
gelatinous.

Figure 3: Large mucin pools destroying alveolar septae and 
neoplastic cell clusters within them.

A

B

C



64

Turkish Journal of Pathology YENER NA et al: Primary Pulmonary Mucinous Adenocarcinoma

Vol. 33, No. 1, 2017; Page 62-65

the incidence of lung tuberculosis –either active or inactive- 
associated with the pulmonary adenocarcinoma is between 
21.7%-56.1% (3,4). The subtype of adenocarcinoma was not 
given in these series. It is concluded that post-tuberculosis 
chronic inflammation resulting in deformation of bronchi 
and alveoli, and the subsequent epithelial dysplasia might 
be the risk factors for the development of lung cancer. 
Chronic inflammation in the lung also causes goblet cell 
proliferation by up-regulation of several mediators such as 
interleukin-13 and several transcription factors (6).

On the other hand, Tamura et al reported their experience 
on a series of patients who develop lung cancer after having 
been operated on to treat their pulmonary tuberculosis 
(5). In this series, male gender dominance (85%), high 
rate of smoking habbit among them and finally, high rate 
of having long interval (≥21 years) between the time of 
thoracotomy and the lung cancer development in these 
patients was reported as significant (5). Our patient is a 

Figure 4: Neoplastic cells were positive for A) CK20, B) MUC2, 
C) CEA; d) and the tumor was negative for CDX2 E) large mucin 
pools were positive for MUC5AC.

A B
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MUC5AC. Hence, the immunostains were not useful 
to rule out any metastatic lung disease. Intense clinical, 
imaging and laboratory tests were employed to decide the 
origin of the tumor as being the lung. 

In conclusions; primary mucinous (colloid) adenocarci-
noma is a rare type of low grade malignancy of the lung. 
Though rare, its arising in cavernomyoplasty site in patients 
with history of lung tuberculosis should be kept in mind. 
Differential diagnosis with metastatic colorectal adenocar-
cinoma is also challenging and requires appropriate clinical 
investigation especially when immunohistochemical find-
ings are deceiving. 
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sixty-year-old, a formerly heavy smoker man. This is an 
interesting case because radiologically, the patient had signs 
of tuberculosis sequela in both lungs and also had a tumor 
developed at the area of cavernomyoplasty which was done 
for the treatment of tuberculosis twenty years back. In 
this context, we focus on the carcinogenesis triggered by 
the cavernomyoplasty operation. It is possible that long 
term deposition of carcinogens due to lymphostasis at the 
operation site and also post-tuberculosis changes causing 
destruction of bronchi and alveoli might have initiated the 
malignant process. We think that chronic inflammation 
might probably induced excessive goblet cell proliferation 
and subsequently initiated this malignancy of mucinous 
type. 

According to the International Association for The Study 
of Lung Cancer/American Thoracic Society/European 
Respiratory Society Classification suggested in 2011, 
mucinous (colloid) adenocarcinoma is suggested as a rare 
low grade variant of invasive adenocarcinoma of the lung 
composed of either tall-columnar goblet cells, signet-
ring cells or both (1,2). The presence of abundant mucin 
pools destructing the alveolar septae and having neoplastic 
cells within these mucin pools is typical (2). Metastatic 
tumor from a primary mucinous adenocarcinoma of the 
alimentary tract, ovary, or pancreas to the lungs should be 
ruled out by performing a careful systemic investigation. 
Immunohistochemically, mucinous adenocarcinoma of 
goblet cell type is usually positive for CK20 (2). Although 
less intense and diffuse than in conventional lung 
adenocarcinoma, CK7 and TTF-1 positivity may be useful 
for confirming the pulmonary origin (2). In our case, large 
mucin pools with neoplastic cells within were destructing 
the alveolar septae in all areas. The tumor cells were negative 
for CK7, TTF-1, CDX2 and positive for CK20, CEA and 
MUC2. The large mucinous matrix stained positively for 
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ABSTRACT

Objective: sinonasal mucosal malignant melanoma is a rare entity. in this report we present a nasal mucosal malignant melanoma case with its 
histopathological and clinical features.

Case Report: An 88-year-old female patient presented with epistaxis a month ago. examination revealed a polypoid mass lesion of right nasal 
cavity originating from the middle concha. her medical history revealed that she had been found to have a mass lesion in the right nasal cavity 
15 months ago. she then underwent a punch biopsy from that lesion. A definitive histopathological diagnosis was not made but it was declared 
that the lesion had been a malignant epithelial tumor. The patient then had radiotherapy and the lesion showed complete regression. one 
year after completion of radiotherapy, the lesion recurred. her last PeT-cT showed multiple metastatic foci. endoscopic excisional biopsy was 
performed for her recurrent lesion. Fragmented tumoral tissues were measured as 3,6x3x0,5 cm. Macroscopically the tumor was brownish in 
color. histopathologically the tumor consisted of spindled and epitheloid cells. immunohistochemically the tumor cells displayed positivity for 
s-100, hMb-45 and Melan-A. Findings were consistent with malignant melanoma. 

Discussion: Mucosal malignant melanomas have a poor prognosis despite chemotherapy and radiotherapy. Five-year survival for sinonasal 
melanoma is reported to be lower than 35%. sinonasal melanomas show a high recurrence rate. The immunohistochemical markers showing 
high specificity for malignant melanoma such as s-100, hMb-45 and Melan-A are used in order to reach a correct diagnosis. in our case 
the tumor showed recurrence and multiple metastases 1 year after completion of radiotherapy. For this recurrent tumor, chemotherapy and 
radiotherapy have been planned. 

Key Words: Nasal cavity, Malignant melanoma, radiotherapy
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InTRoDuCTIon

sinonasal mucosal malignant melanoma (MM) is a rare 
entity, representing a small proportion of all malignant 
melanomas. Mucosal melanoma occurs mainly between 
the fourth and seventh decades (1-3). These tumors show 
high local recurrence rate and the majority of recurrences 
are reported to be observed within 1 to 2 years after 
treatment. it was suggested that definitive radiotherapy 
(rT) was curative in a significant subset of patients and 
yielded similar 5-year survival rates compared with surgery. 
however, it was also claimed that local–regional control had 
been more effective after combined surgery and adjuvant 
rT (4). We herein present a case of nasal MM recurring 1 
year after of completion of definitive rT. 

CASE REPoRT

An 88-year-old female patient presented with epistaxis a 
month ago. Magnetic resonance imaging (Mri) examina-
tion revealed a polypoid mass lesion of right nasal cavity 
originating from middle concha. The tumor reached the 

skull base and lamina papyracea but did not invade beyond 
(Figure 1). her medical history revealed that she had mass 
lesion of the right nasal cavity 15 months ago. she then 
underwent a punch biopsy from that lesion. A definitive 
histopathological diagnosis was not made but it was de-
clared that the lesion had consisted of malignant epithelial 
cells. because of this biopsy report, the tumor might have 
incorrectly been thought as carcinoma. The patient then 
had rT and the lesion showed complete regression. A 
year after completion of her rT, the lesion recurred. her 
PeT-cT showed multiple metastatic foci in the right and 
left lung, liver, lymph nodes (neck, mediastinum, abdo-
men) and bone (right scapula, right femur). endoscopic 
excisional biopsy was performed for the nasal mass lesion. 
Fragmented tumoral tissues were measured as 3,6x3x0,5 
cm. Macroscopically the tumor was brownish in color. 
histopathologically the tumor consisted of spindle and 
epitheloid cells. Tumoral cells were proliferating mainly 
in solid and alveolar pattern under ciliated columnar type 
respiratory epithelium. Mitotic figures were counted as 14 
per 1 mm2 (Lower than 3 per high Power Field (hPF)). 
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There was no lymphovascular space or perineural invasion. 
intracytoplasmic brown pigment was observed (Figure 2). 
coagulative tumor necrosis foci were seen. Tumor borders 
were infiltrative and there was tumor infiltration in surgi-
cal margins. immunohistochemically the tumor cells dis-
played positivity for s-100, hMb-45 and Melan-A (Figure 
3). Tumor cells were immunonegative for pancytokeratin 
(PAN-ck), ck 5/6, p63, cD-56, synaptophysin, smooth 
muscle actin (sMA), desmin and LcA. histopathological 
and immunohistochemical findings were consistent with 

mucosal malignant melanoma. Three months later the 
tumor showed recurrence as a mass lesion filling the right 
nasal cavity and metastasized to the thyroid. The tumor lo-
cated at the nasal cavity was resected completely. Metastatic 
lesion of the thyroid caused obstruction of respiratory pas-
sage. Tracheostomy was therefore performed. The patient 
is alive with widespread metastatic disease 14 weeks after 
operation. chemotherapy and rT have been planned for 
this recurrent tumor. 

DISCuSSIon

Mucosal MMs of the sinonasal cavity are rare tumors that 
have a poor prognosis. The five-year survival of sinonasal 
malignant melanoma was found to be lower than 35% (1). 
They are thought to originate from melanocytes present in 
the mucosa of the respiratory tract but they may originate 
from an area of squamous metaplasia (1). Macroscopically, 
sinonasal MMs display a polypoid growth pattern (5). 
Metastasis from another site should be excluded. Presence 
of junctional activity and Pagetoid spread indicates a 
primary neoplasm; however these features are usually 
lost. in addition, it was claimed that sinonasal malignant 
melanomas were not detected in a pure in situ preinvasive 
or intraepithelial stage, in contrast to cutaneous and oral 
melanoma (6).

We could not observe these features in our case but the 
medical history did not reveal any previous neoplasm. in 
the differential diagnosis, MMs should be distinguished 
from non-keratinizing squamous cell carcinomas and 
neuroendocrine carcinomas. The immunohistochemical 
markers showing high specificity for malignant melanoma 

Figure 1: Mass lesion filling the right nasal cavity but not invading 
beyond (asterix) (Mri).

Figure 3: Diffuse and strong immunopositivity for hMb-45 
(hMb-45, x400). inset: Diffuse and strong immunopositivity for 
Melan-A (Melan-A x400).

Figure 2: epitheloid pleomorphic melanoma cells containing 
intracytoplasmic brown pigment and displaying high mitotic 
activity (h&e x200).
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such as s-100, hMb-45 and Melan-A, are used in order 
to reach a correct diagnosis (3,7). MMs are negative for 
keratins and neuroendocrine markers (3). it has been 
suggested that tumors composed of small undifferentiated 
cells should be differentiated from lymphoma and 
rhabdomyosarcoma (6). small undifferentiated cells were 
not observed in our case in spite of repeated sampling. 
Lymphoid marker LcA and myogenic markers sMA and 
desmin were also immunonegative, excluding lymphoma 
and rhabdomyosarcoma.

it was reported that the presence of 10 or more mitosis per 
hPF suggested a bad prognosis and related with death of 
disease or locoregional recurrence (2,3). it was stated that 
the level of melanotic pigmentation was reversely correlated 
with survival and pseudopapillary architecture was found 
to be associated with locoregional recurrence (2). in our 
reported recurrent tumor, mitotic rate was not higher than 
10 per hPF (approximately 3 per hPF). A pseudopapillary 
architecture was not seen but the tumor contained heavy 
pigmentation. Thompson et al. stated that tumor necrosis 
and tumor thickness were not mutually related with 
patient survival. They suggested that the presence of 
undifferentiated cell morphology was related with poor 
outcome (3). Tumor necrosis was present in our case but 
we did not observe undifferentiated cells.

The AJcc staging system (8) has been proposed as the 
main staging method for sinonasal mucosal MMs (9). 
According to this system, the tumor size is correlated with 
5-year overall survival (os) (2).

it has been stated that radical surgical resection of the 
primary tumor with negative margins may ensure the best 
patient outcome (4). however, it is generally difficult to 
provide negative margins because the microscopic tumor 
infiltration is usually more extensive than the impression 
from the macroscopic lesion (5), as for our case. it was 
proposed that an endoscopically-assisted procedure 
provides a higher 2-year os when compared with those 
who had an open procedure (2) and also provides lower 
postoperative complication rates (10). it was suggested 
that when possible, complete surgical resection and in 
examples of extensive tumors or where resection margins 
were limited, postoperative adjuvant radiotherapy should 
be performed (11,12). however, it was claimed that the 
optimal rT dose and fractionation schedule for sinonasal 
mucosal melanomas remained undetermined (2). 
Although a clear benefit in os could not be demonstrated  
with adjuvant radiation therapy it was stated that a total 
dose of 54 Gy or more provided a lower rate of locoregional 
recurrence when compared with the results of a total dose 

30-50 Gy (2). in some other reports it was also suggested 
that postoperative rT showed a better local disease control 
(4,13-15). kingdom and kaplan found that postoperative 
radiotherapy provided increased disease-free intervals 
and prolonged survival. They also suggested resection of 
recurrent tumor (16). however Vandenhende et al. claimed 
that post-operative radiotherapy provided an improved 
local control only for patients who had stage four tumors 
and the os was poor despite post-operative rT (17).

Primary curative rT is proposed in patients with localized 
inoperable tumors in order to get long-term palliation 
(4,14). in a retrospective survey of 28 cases of sinonasal 
MM treated by definitive radiotherapy, it was reported 
that in 22 out of 28 cases (79%) early complete regression 
and in 17 out of 28 cases (61%) complete local control was 
detected. The follow-up was limited by early demise of 
patients because of metastatic disease; therefore the authors 
claimed that the statistical 3-year local disease-free survival 
was 49% (18). in our case, definitive rT was performed 2 
years ago, although the primary histopathological diagnosis 
was not known. The primary pathology report indicated a 
malignant epithelial neoplasm. it was stated that definitive 
rT did not differ from other therapeutic modalities in os 
(10). even though complete regression was observed, the 
tumor displayed recurrence 1 year after completion of 
radiotherapy. 

in conclusion, we have reported a case of mucosal MM 
originating from the nasal cavity. our case tumor showed 
recurrence and multiple metastases 1 year after definitive 
radiotherapy and a second recurrence 3 months later after 
endoscopic radical resection, indicating the poor prognosis 
of these tumors. We now plan to administer chemotherapy 
and radiotherapy.
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ABSTRACT

Intraductal carcinoma of prostate has been previously described in radical prostatectomies. It’s rarely encountered in needle biopsies in the 
absence of infiltrative carcinoma. But, both histogenesis and nomenclature of the lesion is still controversial. Among the pure intraductal 
carcinoma of prostate cases, a different solid patern was described with smaller nuclei at the center of the ducts. However, there is a lack of 
information about the association of those cases with acinar prostate adenocarcinoma. Herein, we describe a case of acinar adenocarcinoma with 
predominant non-neuroendocrine TTF-1 positive small cell intraductal component.  
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ınTRoduCTıon

Intraductal carcinoma of prostate (IDC-P) has been 
previously described in radical prostatectomies (1-5). 
Both histogenesis and nomenclature of the lesion is still 
controversial and it’s rarely encountered in needle biopsies 
in the absence of infiltrative carcinoma. But it is important 
to differentiate these lesions from high grade prostatic 
intraepithelial neoplasia (HG-PIN) especially in needle 
biopsies for a proper prognostic information and therapeutic 
decision. A separate variant has been described among pure 
IDC-P cases which are characterized by more solid small 
cell areas in the center of the ducts compared with the 
periphery (6). However, less is known about the association 
of this variant with acinar prostate adenocarcinoma. 

Thyroid transcription factor-1 (TTF-1) positivity has 
been reported in tumors of many organs such as lung, 
thyroid and gastrointestinal tractus but it is rarely seen in 
prostate. The reported cases are TTF-1 positive small cell 
neuroendocrine cell carcinoma accompanied by acinar 
prostate adenocarcinoma (7-9). We report a case of acinar 
adenocarcinoma with predominant non-neuroendocrine 
TTF-1 positive small cell intraductal component. 

CASE REPoRT

A 72-year-old male was attended to the hospital with 
complaints of urination. Transrectal ultrasound which was 
performed upon finding a high PSA value as 500 ng/ml, 
revealed a heterogeneous glandular structure with capsule 
calcifications. Core needle biopsy confirmed the presence 

of a carcinoma. However, radical surgery could not be 
performed because of extensive bone metastases. He has 
begun to receive antiandrogen therapy and radiotherapy, 
but unfortunately the patient died six months after the 
diagnosis. 

Sectioning, hematoxylin–eosin staining and immuno-
histochemistry of the tumor were performed according 
to standard protocols. Chromogranin A (Neomarker, 
cocktail), p63 (Neomarker, 4A4), synaptophysin 
(Novocastro, 27G12), CD56 (Cell marque, 123C3.D5), 
thyroid transcription factor-1 (Novocastro, SPT24) and Ki-
67 (DAKO, mIB-1) were detected by mouse monoclonal 
antibodies, whereas AmACr (Neomarker, 13H4) was 
detected by monoclonal rabbit antibody. IHC staining 
process took place on the Benchmark XT fully automatic 
immunohistochemistry staining device.

Prostate carcinoma was identified in 10 of the 12 core 
biopsy specimens. Tumor was characterized by two 
separate histological features: (1) high grade infiltrating 
acinar adenocarcinoma with Gleason score 8 or 9 (2) 
intraductal carcinoma which was characterized by malign 
epithelial cells filling dilated ductal-acinar structures 
surrounded by basal cells (Figure 1A-B). Interestingly, the 
cells in the center of dilated ducts were smaller and more 
benign-looking than the cells of the peripheral parts of the 
dilated duct (Figure 1C). Immunhistochemical analysis 
with chromogranin, synaptophysin and CD56 failed to 
show a neuroendocrine differentiation in these cell and the 
peripheral parts of IDC-P as well as acinar adenocarcinoma 
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component. Ki67 was also negative in the small cell areas 
of IDC-P. The peripheral located neoplastic cells exhibited 
positivity for only AmACr (Figure 1D,E) while the 
neoplastic cells within the center were only positive for 
TTF-1 (Figure 1F). Basal cells showed p63 positivity in the 
IDC-P component (Figure 1D,E). Also some cells in the 
acinar adenocarcinoma component exhibited positivity for 
TTF-1 (Figure 1F). 

dıSCuSSıon 

The histogenesis of intraductal carcinoma of prostate 
(IDC-P) is still unclear. mainly two hypotheses were 
proposed. The first one regards the possibility of invasion 
of adjacent benign prostatic ducts and acini by a high grade 

(Gleason score 8 or 9) acinar adenocarcinoma. The other 
one assumes the development of de novo IDC-P from high 
grade PIN. The first mechanism is favored since IDC-P is 
consistently associated with a component of high grade 
invasive carcinoma (3-5, 10). Dawkins et al also recently 
demonstrated similar loss of heterozygosity frequencies 
in both IDC-P and higher Gleason grade prostate cancers 
favoring a common origin (11). 

recent studies have revealed the TmPrSS2-ErG gene 
fusion in prostate cancers. This gene fusion is seen IDC-P 
and more aggressive prostate cancer which are all favoring 
the first theory. (12-14) In a large core needle biopsy 
series, Guo and Epstein reported 27 pure IDC-P cases 

Figure 1: A,B) Infiltrating acinar adenocarcinoma with Gleason score 8 or 9 and intraductal carcinoma that was characterized 
by malignant epithelial cells filling dilated ductal-acinar structures surrounded by basal cells (A;H&E; x10, B; H&E; x40). 
C) The cells in the center of dilated ducts were smaller and more benign-looking than the cells of the peripheral parts of the 
duct (H&E; x40). d,E) The neoplastic cells of the peripheral part of the duct exhibited cytoplasmic positivity for AmACr 
and basal cells showed p63 nuclear positivity in the IDC-P component (dual with p63 and AmACr, D; x10, E; x20). F) The 
neoplastic cells within the center of the dilated duct and some cells in the acinar adenocarcinoma component exhibited 
positivity for TTF1 (TTF1; x40).

A

d

B

E

C

F



72

Turkish Journal of Pathology SaRSıK B et al: Intraductal Carcinoma of Prostate

Vol. 33, No. 1, 2017; Page 70-73

without infiltrative adenocarcinoma, six of which were 
diagnosed as Gleason score 8 or 9 high grade infiltrative 
cancer in their subsequent radical prostatectomies (6). 
Among these 27 cases, nine showed similar central located 
small cell component as in our case. regarding the second 
hypothesis, Cohen et al reported a distinct variant of IDC-P 
accompanying extensive HG-PIN (15). They found a close 
spatial association between IDC-P and HG-PIN with 
continuing lumens suggestive of a IDC-P arising in areas of 
HG-PIN. (15). However, the mechanisms of carcinogenesis 
in prostate carcinoma as well as how HG-PIN progress to 
IDC-P is still unclear (16). 

In our case, we observed a high grade prostatic acinar ade-
nocarcinoma accompanied by an extensive morphological-
ly and immunhistochemically similar to intraductal com-
ponent. Intraductal component showed prominent small 
cells. Both components expressed TTF-1 positivity but 
lacked neuroendocrine differentiation. According to Wang 
and Epstein, negative stains for neuroendocrine markers 
should not exclude the diagnosis of small cell carcinoma 
as long as the morphology on routinely stained sections is 
diagnostic (7). However, in our case, small cell carcinoma 
was excluded by both negativity of neuroendocrine mark-
ers and also on morphological grounds as the central lo-
cated small cells lacked the histologic malignancy criteria 
described for these tumors. There are few reports related to 
TTF1 expression in the tumors of prostate tissue. Leite et 
al found that TTF-1 was moderately positive in mucinous 
differentiation areas of two cases (17). 

The SPT24 clone has a stronger affinity for TTF-1 protein 
but may lead to TTF-1 positivity in cancer cells other than 
pulmonary and thyroid carcinomas. Another explanation 
may be the aberrant expression in these small cells caused 
by amplification of the chromosomal region of the TTF-1 
gene (18). 

TTF-1 positivity was previously reported in small cell 
prostate adenocarcinomas along with other neuroendo-
crine markers as reported by Yao and Agoff (9, 19). How-
ever, Ordonez et al. reported on the contrary (20). To our 
knowledge there is no information in the literature regard-
ing TTF-1 positivity of this particular variant. Additionally 
TTF-1 positivity may serve as a surrogate marker for this 
particular variant of intraductal carcinoma. This observa-
tion should be supported by future studies. 
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ABSTRACT

Congenital lobar emphysema is a one of the rare variety of congenital abnormality of the lung causing respiratory distress in newborns and 
infants. herein, we report a case of congenital lobar emphysema in a 3-week-old female admitted to the pediatric intensive care unit with severe 
respiratory distress. CT scan revealed a hyperinflated, hyperlucent left upper lobe, collapse of the ipsilateral lung and marked mediastinal shift to the 
right. The patient underwent emergency left upper lobectomy with improvement of her condition in the postoperative period. histopathological 
findings confirmed the clinical diagnosis of congenital lobar emphysema with an unusual finding of pulmonary extramedullary hematopoiesis. 
Congenital lobar emphysema often presents a diagnostic and therapeutic dilemma and therefore requires a high index of suspicion in neonates 
presenting with respiratory distress to avoid morbidity and mortality.

Key Words: extramedullary hematopoiesis, emphysema, Pneumonectomy

InTRODuCTIOn

Congenital lobar emphysema (Cle) is a relatively 
uncommon congenital lung malformation characterized by 
severe progressive hyperinflation of one or more pulmonary 
lobes, compression and collapse of the remaining lung 
parenchyma and mediastinal shift to the opposite side (1). It 
is an important cause of respiratory distress in the neonatal 
and infantile period with a high level of mortality and can 
result in serious morbidity and disability. Cle is a rare 
congenital malformation with a prevalence of 1 in 20000 to 
30000 (2). Radiological investigations including chest X-ray 
and CT scan of the thorax are diagnostic modalities.

Though rare, clinical awareness of this entity is important 
for early diagnosis and effective surgical treatment in 
neonates and infants presenting with respiratory distress.

CASE REPORT

 A 3-week-old female child weighing 2.8 kg and from a low 
socioeconomic status family was referred to the pediatric 
intensive care unit with severe respiratory distress. The 
patient’s relatives gave a history of repeated episodes of 
difficulty breathing, poor feeding and fever on and off since 
birth. She was treated with antibiotics, antipyretics and 
nebulization therapy for pneumonitis but there was only 
partial improvement each time. her respiratory distress had 
increased for the last 10-12 days and she was referred to the 
Pediatric Intensive Care unit for further management. The 
baby had been born at term by normal vaginal delivery at 
a primary health center and weighed 2.5 kg at birth. There 

was a history of delayed crying. She had been vaccinated 
with oral polio vaccine and BCG. On admission, the 
general examination of the baby showed severe respiratory 
distress with a respiratory rate of 90/min, heart rate of 140/
min, and temperature of 39.50C. The baby was cyanosed 
and intercostal retraction was present. Respiratory system 
examination revealed reduced breath sounds on the left 
upper chest with hyper-resonant percussion note on the left 
hemithorax. The trachea was shifted to the right. X-ray of 
the chest showed a hyperlucent left upper lobe with reduced 
lung markings, collapse of the left lower lobe and mediastinal 
shift to right with patchy consolidation in the right middle 
lobe. CT scan showed hyperinflated, hyperlucent left upper 
lobe, collapse of ipsilateral lung and marked mediastinal 
shift to right (Figure 1). The patient underwent emergency 
left upper lobectomy with improvement of her condition in 
the postoperative period.

Grossly, the received lobectomy specimen measuring 
8.5x6.5x2.0 cm appeared overinflated. The external surface 
of lung showed hazy pleura, brownish grey in color at 
places. The cut section was grayish white with occasional 
brownish lobules separated by fibrous septae, soft to firm 
in consistency (Figure 2). Microscopically most of the 
lung parenchyma revealed lobules with overdistension 
(dilatation) of alveolar sacs. Alveolar septae were widened 
and edematous and showed congested blood vessels. Focal 
areas showed intra-alveolar hemorrhages with pigment 
laden macrophages. Focal area showed alveolar lumina 
with proteinaceous material, fibrin strands and foci of 
extramedullary hematopoiesis consisting of myeloid cells 
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and megakaryocytes (Figure 3). The section studied from 
the left segmental bronchus revealed normal bronchial 
cartilage and mucus glands.

DISCuSSIOn

Congenital lobar emphysema (Cle) was first described 
in 1932 by nelson. It is a rare disease with an incidence of 
1 in 20000 to 30000 births (2,3). Cle is a one of the rare 
cystic malformations of lung development characterized 
by overinflation of the pulmonary lobe. hyperinflation of 
alveoli within the pulmonary lobe results in mediastinal shift 
to the opposite side with compression of the contralateral 
lung and collapse of the remaining lung (4). 90% of cases 
present before 6 months of age but can occur as late as 5 
years. Male children are affected more commonly than 
females (5).

Respiratory distress and dyspnea are the major complaints 
followed by recurrent respiratory tract infections and 
cyanosis. A review of the literature showed that the left 
upper lobe is usually the most frequently affected lobe 
followed by the middle and right upper lobe, the lower 
lobes being rarely affected. Okazaki and Kumart reported 
bilateral involvement of the lung in Cle in their studies 
(6,7). Definite etiological factors could not be identified 
in half of the cases. Again in half of the cases, there is 
partial bronchial obstruction due to absent, hypoplastic or 
immature bronchial cartilage producing ball valve effect 
with consequent overinflation, endobronchial obstruction 
by exuberant mucosal fold, extrinsic compression by 
aberrant bronchi or vascular structures bronchogenic cyst 
and rarely congenital CMV infection (8). Recently theory 
of polyalveosis has been described as a cause of Cle (9). In 

Figure 3: Microscopically most of the lung parenchyma revealed 
lobules with overdistension (dilatation) of the alveolar sacs. 
Alveolar septae were widened and edematous and showed 
congested blood vessels. Focal areas showed alveolar lumina with 
fibrin strands and foci of extramedullary hematopoiesis consisting 
of myeloid cells and megakaryocytes (h&e; x400).

Figure 2: lobectomy specimen measuring 8.5x6.5x2.0 cm 
appears overinflated. external surface of the lung showed hazy 
pleura, brownish grey at places. The cut section was grayish white, 
with occasional brownish lobules separated by fibrous septae, soft 
to firm in consistency. 

Figure 1: CT scan showed hyperinflated, hyperlucent left upper 
lobe, collapse of ipsilateral lung, and marked mediastinal shift to 
right.

20% cases, Cle is known to occur with other malformations 
and especially cardiac malformations (5). The bronchial 
cartilage was normal in our case. A definite etiological 
factor could not be identified in our case as reported in 
various studies and other malformations including cardiac 
were absent.

extramedullary hematopoiesis (eMh) is a compensatory 
phenomenon in hematological diseases with ineffective 
hematopoiesis, either due to bone marrow replacement or 
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hemolytic anemia with ineffective erythropoiesis. eMh 
occurs in the liver, spleen and less frequently in the lymph 
nodes, lungs, serosal surfaces and the urogenital system (10). 
Pulmonary eMh has been reported in the literature due to 
myeloproliferative disorders, hemolytic anemia, hereditary 
spherocytosis and Gaucher’s disease (11). Ineffective 
erythropoiesis forces expansion of the hematopoietic 
tissue outside the marrow and leads to hematopoietic 
compensatory involvement, mostly in the form of masses 
in other regions of the body. A review of the literature 
revealed congenital cystic adenomatoid malformations 
(CCAM) with eMh in lung but association of Cle with 
eMh has not been reported (12). Our case had Cle with 
eMh without association of any secondary pathology, the 
cause of which could not be find out. The presumptive 
pathogenetic mechanism and possible cause of eMh may 
be chronic hypoxia due to nonfunctional hyperinflated lung 
compressing surrounding lung parenchyma and release of 
cytokines that recruit progenitor cells to the lung causing 
eMh.

The differential diagnosis includes pneumothorax, cysts, and 
diaphragmatic hernia that can be ruled out by the presence 
of linear bronchovascular and alveolar markings on chest 
x-ray. Other causes include pulmonary sequestration, 
CCAM and upper airway obstruction that can be ruled out 
by ultrasonography, Color Doppler imaging and magnetic 
resonance imaging. Prenatal diagnosis of Cle is rare, 
possibly because of either its low prevalence in utero or the 
increased echogenicity of the lungs that could be too subtle 
to be appreciated in utero (13). 

Acute severe respiratory distress in association with 
upper respiratory tract infection occurs in 12% of patients 
requiring emergency surgical intervention (1). Surgical 
excision of the emphysematous lobe is the treatment of 
choice in severe respiratory distress with a mortality rate 
less than 5%. Mild cases may be managed conservatively 
with follow-up of the patient. Surgically treated patients may 
have abnormal pulmonary function test results but remain 
asymptomatic with normal growth and development.

Review of the literature showed two recent studies of case 
series of Cle. In one study, 18 Cle patients were followed-
up over a period of 10 years. Male preponderance (55.5%) 
with varying degrees of respiratory distress (44.4%) and left 
upper lobe involvement were the commonest findings in 
this study. no associated congenital anomaly was detected 
(14). In another study, 20 patients were followed-up over 
a period of 30 years at two university hospitals. equal sex 
distribution was present while respiratory distress and left 
upper lobe involvement were the commonest findings in 
this study. eighteen patients were treated by lobectomy 
while in two patients bilobectomy was performed, in 
conjunction with bronchogenic cyst resection in one case. 
There were no cartilaginous changes or other etiological 

factors except for a bronchogenic cyst compressing the 
upper lobe in one case (5).

Our patient was a female child who presented in a neonatal 
period with intermittent and progressive respiratory distress. 
Clinical features were confused with pneumonitis in the 
early period and pneumothorax later on but characteristic 
chest x-ray and CT scan findings ruled out these conditions. 
emergency left upper lobectomy was performed in view of 
the severe respiratory distress. histopathological findings 
confirmed Cle with an unusual finding of extramedullary 
hematopoiesis.

To conclude, Cle often presents a diagnostic and 
therapeutic dilemma and therefore requires a high index of 
suspicion in neonates presenting with respiratory distress 
to avoid morbidity and mortality.
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ABSTRACT

a case of disseminated cryptococcus infection in an immunocompetent host is described. The present case attests to the importance of using a 
cautious approach for the diagnosis of granulomatous lymphadenitis. The patient was initially misdiagnosed and treated as disseminated tuber-
culosis. later the patient developed visual loss and skin lesions. Periodic acid schiff stained sections of lymph node biopsy and cerebrospinal 
fluid culture established the diagnosis. 
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INTRoduCTIoN

Cryptococcus neoformans is capsulated yeast commonly 
found in soil contaminated by bird faeces throughout the 
world (1). Infection is principally caused by two species in 
the Cryptococcus genus, namely Cryptococcus neoformans 
var. neoformans and Cryptococcus neoformans var. gattii. 
Cryptococcus neoformans is found worldwide, commonly 
in pigeon excreta in soil, and it causes disease in immune-
compromised hosts. Cryptococcus neoformans var. gattii. 
has recently been recognised as a distinct emerging 
pathogen causing disease in humans and animals. It is 
found predominantly in tropical and subtropical regions 
and causes disease in immunocompetent individuals 
(2). In addition to HIV infection, immunosuppressive 
medications, solid-organ transplantation, chronic organ 
failure, hematologic malignancy, chronic lung disease, and 
rheumatologic disorders can also predispose individuals to 
this infection (3).

Reported cases of cryptococcal infections in an immuno-
competent host have primarily included pulmonary mani-
festations and cutaneous lesions (4). In this case report, we 
describe a case of disseminated cryptococcosis in an im-
mune competent child that was initially misdiagnosed as 
tuberculosis and later on led to characteristic skin lesions.

CASe RepoRT

a 7-year-old boy suffered from intermittent high 
grade fever, severe headache followed by vomiting and 
irritability for six months. Physical examination revealed 
splenomegaly with right sided cervical lymphadenopathy. 
Bilateral chest crepitations were noted on auscultation. 

Hematological investigations done revealed total white 
blood cell count-23200, eosinophilic leucocyte percentage 
54%, haemoglobin-7.4g/dl, and erythrocyte sedimentation 
rate: 58 mm/hour. Chest x-ray showed bilateral diffuse 
infiltrates. sputum for acid fast bacilli (aFB) was negative. 
Blood malaria parasite was negative, Bactec blood culture 
showed no growth. Urine culture did not show any growth 
after 48 hours. stool examination revealed red blood cells 
and test for occult blood was positive.

The patient was nonreactive for HIV1 and HIV 2 antibodies. 
Widal test and serum anti-nuclear antigen was negative. 
liver function tests were within normal limits. C-reactive 
protein was 215.6mg/l.

Ultrasonography of the abdomen showed enlarged liver 
with heterogeneous parenchyma and retroperitoneal lymph 
nodes. Bone marrow aspiration was reported as myeloid 
hyperplasia with increase in eosinophilic leucocyte count. 
Cerebro-spinal fluid (CsF) analysis failed to demonstrate 
any organism. CsF adenosine deaminase (aDa) level was 
within reference range. The blood culture and Widal test 
were also negative. lymph node FnaC revealed granulo-
mas. The patient was put on anti-tubercular drugs (atD). 
However, the fever persisted. Then the patient suddenly de-
veloped bilateral loss of vision. Ophthalmoscope examina-
tion showed bilateral choroiditis, tuberculomas and papilli-
tis. Magnetic resonance imaging (MRI) brain showed mild 
prominent cortical sulci with dilation of lateral ventricles 
suggestive of meningitis sequel. Biopsy of cervical lymph 
node demonstrated non-caseating epithelioid cell granulo-
mas. The patient was advised to continue atD.
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afterwards the patient developed umbilicated papules over 
face and trunk (Figure 1a). serum Ige level was 1175 IU/
ml (reference normal< 90IU/ml). as the fever persisted, the 
lymph node biopsy was sent to us for review. On careful 
examination of the granulomatous lesion, small fungal 
yeasts were demonstrated inside the macrophages and 
confirmed by Pas stain (Figure 2a-C). skin biopsy done 
later (Figure 1B-D) also revealed ill-formed granulomas 
and yeast cells within macrophages. CsF fluid and blood 
sent for fungal culture (Figure 2D) to the school of tropical 
medicine, which identified the organism as Cryptococcus 
neoformans. The patient was treated with amphotericin-B 
followed by Fluconazole and is in remission at present.

dISCuSSIoN

The purpose of presenting this case is to highlight the 
importance of careful evaluation of granulomatous 
lymphadenitis particularly in tuberculous endemic regions. 

We also discuss how presenting features of such uncommon 
infections mimic tuberculosis.

Cryptococcus is a soil saprophyte and is abundant in the 
faeces of pigeons and other birds. It is basidiomycetous 
yeast that exists in the environment in the sexual form 
and produces hyphae with terminal basidiospores (chains 
of unbudded yeast). When the 3 micron basidiospores 
break off they become aerosolized and may be inhaled 
into the alveoli. an infection is asymptomatic in most 
persons, but the organism may enter the circulation 
and survive in vivo in a haploid, asexual state, leading to 
disseminated disease in persons with severe cell-mediated 
immunodeficiency. In humans, cryptococci may survive 
because of a polysaccharide capsule that allows them to 
evade phagocytosis. In addition, a phenol oxidase enzyme 
uses catecholamine as substrate to produce melanin, which 
accumulates in the cell wall, and synthesis of catecholamine 

Figure 1: A) skin papules with central umbilication. Microphotograph of skin lesion. B) (H&e; x40), C) (H&e; x400), d) (H&e; x1000).
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for neurotransmitters may predispose to involvement 
of the central nervous stem (5). However, disseminated 
cryptococcal infection is uncommon and almost always 
occurs in HIV-infected patients (4).

Disseminated cryptococcosis is defined by (1) a positive 
culture from at least two different sites or (2) a positive 
blood culture (6). In the present case organisms were 
cultured from blood and CsF.

Clinical presentation of disseminated cryptococcosis is 
variable and depends on the organ systems involved (7). 
Central nervous system involvement is the most common 
manifestation of disseminated disease (6). Common pre-
senting symptoms include headache, fever, and malaise. 
Classic meningitis signs, such as nuchal rigidity, are absent 
in 75% of cases (8). Our case also presented with fever, 
headache and vomiting. neck rigidity was absent.

In tuberculous endemic regions, cryptococcosis may be 
misdiagnosed as tuberculous infection (9). Visual changes 
have been reported, such as the field defects, as well as new 
onset seizure activity (10). secondary involvement of skin 
is apparent in about 10% to 20% of immune-compromised 
patients with cryptococcosis (11). The skin lesions typically 
appear as pedunculated, dome-shaped papules with an 
umbilicated centre (12). similar findings were noted in our 
patient too.

Philip K. et al. have described similar case as ours with 
generalised lymphadenopathy, hepatosplenomegaly, skin 
lesions and miliary mottling of chest radiograph (13).  
Cryptococcosis among immunocompetent patients tended 
to be associated with lower rates of fungaemia, when 
compared to non-HIV-infected patients with predisposing 
factors (8).

Figure 2: Microphotograph of Pas stained sections of lymph node. A) non-caseating granulomas in low power view (Pas, x40). B) a 
giant cell in high power view showing intracellular cryptococcus surrounded by clear halo (Pas, x400). C) Oil immersion view showing 
yeast cells with narrow based budding (Pas, x1000). d) Culture showing cream-coloured smooth, mucoid colonies (sDa).
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Microscopically, C. neoformans organisms are pale narrow-
based budding yeasts that average 2 to 7 microns in size 
with a prominent surrounding capsule. The yeast cells 
appear pale blue and ovoid while the capsule is round 
and clear with routine hematoxylin-eosin stained tissue 
sections or on Papanicolaou stained cytological material. 
With the capsule, the organisms are 5 to 20 microns. The 
accompanying scanty inflammation contains a few small, 
scattered lymphocytes or macrophages with phagocytized 
organisms (14). The cellular pleomorphism of cryptococci, 
larger cell size, and lack of pseudohyphae help to distinguish 
it from Candida. The football-shaped C. neoformans yeasts 
are much larger than the small round cells of H. capsulatum 
organisms (15).

to conclude one should apply a cautious approach towards 
the diagnosis and treatment of granulomatous lymphadenitis 
and should not be biased towards tB. Caseation should be 
looked for and if absent, other causes of granulomas to be 
considered. absence of immunosuppression should not 
be a reason to exclude cryptococcosis from the differential 
diagnosis.
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ABSTRACT

The orthokeratinized odontogenic cyst is a relatively rare developmental odontogenic cyst of the jaws that occurs predominantly in males between 
the third and fourth decades. according to the 2005 World health Organization’s classification, orthokeratinized odontogenic cyst is not a part 
of the keratocystic odontogenic tumor spectrum. We present a case of a 41-year-old male with a history of remarkable lingual expansion in the 
anterior part of the maxilla since last year with rapid growth in the last three months as a unilocular well–defined radiolucent lesion extending 
from maxillary left central incisor to the right second premolar. Orthokeratinized odontogenic cyst is a specific type of keratinized odontogenic 
cysts which is completely different from keratocystic odontogenic tumor from the viewpoint of the clinical and pathological features.

Key Words: Odontogenic tumor, Jaw cyst, Odontogenic cyst
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INTRoduCTIoN

The orthokeratinized odontogenic cyst (OOC) is a relatively 
rare developmental odontogenic cyst of the jaws, identified 
as the orthokeratinized variant of the odontogenic 
keratocyst by Wright in 1981(1, 2). Due to the significant 
differences between these two keratinized cystic lesions 
of the jaws, the World health Organization’s (WhO) new 
classification of the head and neck tumors (2005) reclassified 
the parakeratinized type of the cystic lesion as keratocystic 
odontogenic tumor (KCOT) (3). Since then, OOC is not a 
part of the spectrum of KCOT and should be considered as 
a separate entity.

OOC occurs predominantly in the mandible and in males 
(4-6). These cysts are often asymptomatic and discovered 
as an incidental finding especially in the orthodontics’ 
radiographs (6, 7). here we report a case of a relatively large 
size OOC in the anterior region of the maxilla and a review 
of the previous literature.

CASe RepoRT

a 41-year old male patient presented at a physician’s private 
office with the chief complaint of the lingual expansion of 
the maxilla for one year and a rapid growth in the last three 
months. There was no tenderness on the palpation and 
the covering mucosa was intact. General physical status 
was normal and there was no problem in the past medical 
history.

radiographically a unilocular radiolucent lesion with 
corticated borders extending from maxillary left central 
incisor to the right second premolar, crossing the midline, 
without associating any impacted tooth was seen (Figure 1). 
On the cone beam computed tomography (CBCT) images, 
lingual expansion of the mentioned area was remarkable 
(Figure 2). a clinical diagnosis of calcifying odontogenic 
cyst and KCOT was established.

The lesion was enucleated under general anesthesia and sent 
for the histopathologic examination. Gross examination 
showed a cystic lesion with elastic consistency and creamy 
brown colour, measuring 5.3×3.7×1.8 cm. In the microscopic 
evaluation a cystic lesion lined by orthokeratinized stratified 
squamous epithelium with prominent granular layer 
subjacent to the orthokeratin layer was seen. The basal layer 
showed little tendency of palisading. In the underlying fibrotic 
connective tissue wall, scattered chronic inflammatory cells 
infiltration and foci of hemorrhage was evident (Figure 3a,B). 
according to these features the diagnosis of orthokeratinized 
odontogenic cyst was made. after the surgery the patient was 
followed up. no sign of recurrence was found during one 
year (Figure 4).

dISCuSSIoN

OOC is an uncommon developmental odontogenic cyst 
and constitutes about 5.2% to 16.8% of the cases that had 
been previously diagnosed as odontogenic keratocyst in 
different case series (5). The lesion makes up approximately 
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11% of all the cystic lesions of the jaws(8). MacDonald et 
al. in a systematic review on different population and Li 
et al. showed that males are more frequently affected than 
females just like our case. This finding is in contrast to the 
Dong et al. findings (4-6).

Table I shows cases of OOC reported in the english case 
series. according to the previous studies OOC occurs 

mostly in the third and fourth decades of life (4, 5); in 
line with these finding, in the present case, the patient’s 
age was 41. Moreover, MacDonald et al. stated that there 
is preponderance for female in the second decade of life. 
Because of the coincidence of menarche in this decade, it 
might be related to the hormonal element to the occurrence 
of the lesion in the second decade of life in women (2).

Figure 2: CBCT shows lingual 
expansion in the anterior 
segment of the Maxilla.

Figure 1: Panoramic view of 
the lesion shows a unilocular 
radiolucent lesion with corticated 
borders extending from 
maxillary left central incisor to 
the right second premolar.
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46.7% to 68% of OCCs are associated with an unerupted 
tooth (5, 6) and are generally diagnosed as a dentigerous 
cyst. The maximum diameter of the cyst ranges from 20-70 
mm with the mean size of 48 mm in various articles (4,5). 
In the present case, the maximum diameter of the lesion 
was 5.3 cm.

Kasat et al. reported a case of OOC with multiple 
supernumerary teeth (9). rare cases of bilateral involvement 
of the mandible, dysplastic changes in the epithelial lining 
of the OOC, association of the OOC with the calcifying 
odontogenic cyst and complex odontoma have additionally 
been reported in the literature (10-12). Bolbaran et al. 
reported a case of OOC in a patient with nevoid Basal Cell 
Carcinoma Syndrome (13). The recurrence rate was about 
0-4% after complete enucleation during an average period 

The posterior segment of the mandible and the ramus region 
has been reported as the most common sites of involvement 
(4-6), but this case, was located in the anterior region of 
the maxilla with crossing the midline and extension to the 
other side. Dong et al. reported the occurrence rate of OOC 
in the anterior maxilla less than 5% (5).

OOCs are usually asymptomatic and a slow growing 
swelling is the most frequent presenting symptom and is 
occasionally accompanied by pain (6). The rapid growth 
observed in our case is not a common sign. a few case 
studies showed that OOCs affecting east asian groups 
might be more aggressive and show different signs like 
paresthesia (6).

radiographically, OOC usually appears as a well-defined 
solitary unilocular or multilocular radiolucent lesion (4-6). 

Figure 4: Panoramic follow up 
imaging shows no sign of recurrence.

Figure 3: A) Orthokeratinized stratified squamous epithelial lining with prominent granular cell layer (h&e; x400), B) The underlying 
fibrous connective tissue with scattered chronic inflammatory cell infiltration (h&e; x40).

A B
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Table I: Orthokeratinized odontogenic cysts reported in the case series
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MacDonald 
(2010) (6) 192 127:65 34.89 43:104 26:82 39:43 119:9 0:5 4:3 37:53 InG 50:22 7:158

Dong (2009) (5) 61 InG* InG* 6:55 13:48 InG* 47:7 InG* InG* 46:61 4.8 27 0:42
MacDonald 
(2010) (8) InG* 2:3 34.20 2:4 2:3 0:5 3:2 0:5 4:1 InG* InG 3:2 InG*

Gonzalez Galvan 
(2013)(2) 3 2:3 33.6 0:3 1:2 1:2 2:1 0:3 1:2 2:1 InG 2:1 InG*

*ING: Information not given

In conclusion, OOC exhibits distinctive clinical, 
histopathological and biological features that vary 
substantially from KCOT with a better prognosis and 
lower recurrence rate. It should be mentioned that other 
radiolucent lesions of the jaws such as dentigerous cyst, 
ameloblastoma and KCOT must be considered in the 
differential diagnosis.
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