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INTRODUCTION

Adenocarcinomas comprise approximately half of all

lung carcinomas in females and a lower percentage of

those in males,1,2 however, in terms of absolute num-

bers, they are more common in males than females.

There is epidemiologic evidence suggesting that adeno-

carcinoma is becoming progressively more prevalent

compared to other types of lung cancer,3 to the extent

that in some recent series it has become the most com-

mon form.4,5 Various non-neoplastic processes within

the respiratory tract may affect the cytologic evaluation

of smears. Because of the lack of significant cytologic

atypia in well differentiated adenocarcinoma, including

bronchioloalveolar carcinoma and the presence of

cytologic atypia of its mimickers,6 there is often great
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Objective : To identify key cytologic features for diagnosis of adeno-
carcinoma and morphologic differentiation from reactive/reparative res-
piratory epithelium. 

Study Design : The cytomorphologic features of 145 pulmonary
cytology specimens (sputum and bronchial washing), which included
117 histologically proven adenocarcinomas and 28 non-neoplastic
lesions, cytologically diagnosed as atypia and suspicious for malignan-
cy (adenocarcinoma) were reviewed retrospectively. We analyzed 11
morphologic criteria in pulmonary cytologic specimens.

Results: Over 110 of 117 cases of adenocarcinomas revealed
nuclear membrane irregularities, non-cohesive cells, single atypical
cells, moderate to markedly enlarged nuclei and an increased
nuclear/cytoplasmic (N/C) ratio. Chromatin clearing, chromatin hetero-
geneity and hyperchromasia were seen in 102, 99 and 97 cases,
respectively. All 28 cases involving non-neoplastic lesions revealed
hyperplastic reactive pneumocytes, hyperplastic reactive bronchial
epithelium, or degenerating macrophages. The non-neoplastic lesions
revealed a small number of atypical cell clusters and paucity or
absence of atypical single cells. 

Conclusion : The most important morphologic features for diagnosis
of adenocarcinoma are nuclear membrane irregularities, non-cohesive
cells, single atypical cell, moderate to markedly enlarged nuclei and
increased N/C ratio. Chromatin clearing, chromatin heterogeneity and
hyperchromasia were also helpful features, while pleomorphism and
prominent nucleoli were less valuable.
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difficulty in separating these neoplastic cells from non-

neoplastic reactive/reparative pulmonary epithelial

cells. Therefore, a retrospective study was undertaken

to determine the cytomorphologic distinction between

adenocarcinomas and non-neoplastic lesions. 

MATERIAL AND METHODS

At Inha University Hospital we receive approximate-

ly 6,000 cases of pulmonary cytology annually.  Of

these cases, approximately 1,200 are bronchial washing

specimens, all of which consist of approximately 50 ml

of fluid, which was centrifuged. We selected 145 cases

that occurred between 1998-2002 to compare the cyto-

morphologic differences between adenocarcinomas

and reactive/reparative respiratory epithelial cells in

sputum and bronchial washings. Only sputum and

bronchial washing specimens that were confirmed his-

tologically by biopsy were selected for the study. 117 of

these cases were adenocarcinomas, 28 of which were

benign, non-neoplastic lesions. The 28 cases of non-

neoplastic lesions were selected after reviewing reports

from 340 patients with inconclusive cytologic results.

We found that in 30% of these cases, a cytologic suspi-

cion of cancer had been followed by evidence of a

benign disease. Additionally, we found that in nearly

one quarter of those specimens, the cells responsible

for the “false suspicious”diagnoses were glandular in

classification. We recognize that most, if not all, of these

atypical cells had originated from the hyperplastic reac-

tive pneumocytes (HRP), hyperplastic reactive

bronchial epithelial cells (HRB) and degenerating

macrophages. 

Papanicolaou-stained smears were reviewed blindly

by two cytopathologists with no knowledge of the orig-

inal cytologic or corresponding final histological diag-

noses. Samples were examined for the presence or

absence of the following 11 cytomorphologic criteria,

cellularity, background, cell population (mixture of

atypical and reactive epithelial cells, homogeneous

appearance), outline of cell clusters, cell dyshesiveness,

pattern of nuclear overlap, nucleus (increased size,

increased N/C ratio, pleomorphism, nuclear membrane

irregularity, hyperchromasia, chromatin heterogeneity,

chromatin clearing, nuclear molding), nucleolus, cyto-

plasm (vacuolation, cytoplasmic border), terminal bar,

and cilia. These features were chosen because they

have been described as useful for separation of adeno-

carcinomas from reactive/reparative respiratory epithe-

lial cells.7-20 After evaluation of these criteria, a consen-

sus was made by two cytopathologists. We evaluated

the significance of these criteria for diagnosis of adeno-

carcinoma and non-neoplastic lesion of the lung. 

RESULTS

Based on the final histological diagnosis and clinical

course, the 145 cases were categorized into adenocarci-

nomas and reactive/reparative groups. Twenty-eight

cases were benign, and neoplasm was not revealed in

any of these cases after close follow-up with repeat

investigations. One hundred and seventeen cases were

malignant lung adenocarcinomas (acinar type (AAC), of

which, 23 cases were well-differentiated, 51 moderately

differentiated, 34 poorly differentiated, 3 were papillary

type, and 6 were bronchioloalveolar carcinoma (BAC)-

non-mucinous type). The initial cytologic diagnoses of

the 117 cases of adenocarcinomas and 28 cases of non-

neoplastic lesions, as well as their cytohistologic corre-

lation, are presented in Table 1. The cytologic features

and percentage of each cytologic feature of adenocarci-

nomas are shown in Table 2. 

In contrast to the general paucity of atypical cells in

sputum samples, bronchial washing samples were

more cellular with loosely clustered or isolated atypical

cells. 

In our study, bronchial washing specimens from all

non-neoplastic lesions showed scant and low cellulari-

ty. Fourteen of 81 cases (17%) of bronchial washing

specimens of adenocarcinomas showed low cellularity.
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Among these cases, 4 (5%) revealed only a few atypical

cells. As seen in Table 2, the most consistent cytologic

features are nuclear membrane irregularity, non-cohe-

sive cells, single atypical cell, moderate to markedly

enlarged nuclei and increased N/C ratio (Fig. 1).

Chromatin clearing, chromatin heterogeneity and

hyperchromasia were observed, but not consistently.

Macronucleoli and cellular pleomorphism were

observed less frequently. Approximately one fourth of

adenocarcinomas showed indistinct or small nucleoli.

Ragged border of clusters, haphazard nuclear overlap-

ping, monolayer cell aggregates and knobby borders

were also noted.  

Two cases of AAC showed dispersed patterns resem-

bling macrophages. Although the similarity of the single

cancer cells to alveolar macrophages was striking, these

Fig. 1. Bronchial washing: Adenocarcinoma. A three-dimension-

al cell clusters and single atypical cells showing nuclear enlarge-

ment, powdery chromatin, prominent nucleoli, nuclear membrane

irregularity, increased N/C ratio and delicate finely vacuolated

cytoplasm (Papanicolaou).

Cytology
Histology

Non-neoplastic Adenocarcinomas

Atypia (37) 26 12

Suspicious (17) 2 9

Malignancy (91) － 96

Total (145) 28 117

Table 1. Sputum and bronchial washing cytology with histologic

correlation

Table 2. Cytologic features of adenocarcinoma

(n= 117) (%)

Background
Clean 47 (40 %) 
Marked inflammation 5 (  4 %) 
Marked histiocytic infiltration 14 (12 %) 
Dirty (hemorrhage/necrosis) 4  ( 3 %)

No. of atypical cells                            
Scant 10  ( 8 %)  
Low 37 (32 %) 
Numerous 70 (60 %)

Cell Clusters
Large clusters of cells 59 (50 %)  
Three dimensional cell groups 84 (72 %)
Monolayer cell aggregates 89 (76 %) 
Cellular uniformity 30 (26 %) 
Mixture of atypical cells and 

reactive cells within a cluster ― (  0 %) 
Acinus-like structures 68 (58 %) 
Papillary structures 20 (17 %) 
Ragged border 109 (93 %)
Knobby border 88 (75 %)
Smooth border 24 (21 %) 
Peripheral palisading 2 (  2 %)

Cell dyscohesiveness
Loose aggregates 112 (96 %) 
Atypical single cells 111 (95 %)

Nuclear overlapping 
Absent 24 (21 %) 
Regular (Polarized) ― (0 %)  
Haphazard 93 (79 %)

Nucleus
Normal/ Mildly increased 7  (  6 %)  
Moderate/Markedly increased 110 (94 %)
Pleomorphism 87 (74 %) 
Eccentricity 76 (65 %)
Membrane Irregularity 114 (97 %)  
Intranuclear inclusion 15 (13 %)  
Nuclear grooves 62 (53 %) 
Nuclear molding 11 (  9 %) 
Multinucleation with atypia 21 (18 %) 
Mitotic figures   11 (9 %) 

Hyperchromasia
Absent/mild 20 (17 %) 
Moderate/Markedly increased 97 (83 %)   
Chromatin heterogeneity 99 (85 %)
Chromatin clearing 102 (87 %) 

Nuclear/cytoplasmic ratio  
Normal/mildly increased 7  (  6 %)
Moderate/Markedly increased 110 (94 %)

Nucleolus
Indistinct/small 28 (24 %)
Large 89 (76 %)

Single 43 (37 %)   
Multiple             46 (39 %)   
Bizarre                   42 (36 %)   

Cytoplasm
Vacuolated 95 (81 %)

diffuse, fine 28 (24 %)  
discrete, large 17 (14 %)  
mixed 50 (43 %)   

Non-vacuolated 22 (19 %)   
Cytoplasmic border

Sharp border 101 (86 %)   
Indistinct border 16 (14 %)   
Shared border 28 (24 %)   

Terminal plate ― (  0 %)   
Cilia ― (  0 %)   
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cells were centrally located, too large, with round

nuclei and an N/C ratio too high to be alveolar macro-

phages. Irregular chromatin with clearing, prominent

nucleoli and thick nuclear membranes were observed.

The cytoplasm was frothy, showed no dust and a more

distinct cytoplasmic border (Fig. 2). Occasionally hyper-

chromasia and variability in nuclear sizes were noted.

Fourteen cases, all of which were AAC, showed abun-

dant macrophages in the background. Two of six cases

of BAC showed mild to moderate macrophage infiltra-

tion. Two cases of well-differentiated AAC exhibited a

few clusters of bland-looking tumor cells with many

mucus-containing vacuolated macrophages (muci-

phages) in the background (Fig. 3). The cytoplasms of

the adenocarcinomas showed vacuolated cytoplasm in

95 cases and non-vacuolated and dense cytoplasm in

22 cases. Diffuse fine vacuolation was more frequently

found than discrete large vacuoles. A shared cell border

was noted in 28 cases. 

Our study included three cases of well-differentiated

papillary adenocarcinoma and six cases of non-muci-

nous type BAC. Papillary structures with uniform, pal-

isaded columnar cells were observed in papillary ade-

nocarcinoma (Fig. 4). Basally situated uniform and

vesicular nuclei with prominent nucleoli were also

noted. The tumor cells were arranged rather haphaz-

ardly in sheets, cords and abortive acini, with a tenden-

cy toward molding and greater anisokaryosis.

Cytoplasm was abundant and showed ambiguous cel-

lular edges. All six cases of BAC showed three dimen-

sional cell balls, single atypical cells and cellular unifor-

mity. Monolayered cohesive clusters with stretched or

elongated cytoplasmic borders were observed (Fig. 5).

Non-cohesive cell clusters and nuclear membrane irreg-

Fig. 3. Bronchial washing: Well-differentiated adenocarcinoma

showing small cluster of cancer cells and many muciphages in

background (Papanicolaou).

Fig. 2. Bronchial washing: Adenocarcinoma. Dispersed cell pat-

tern with eccentric nuclei and vacuolated cytoplasm resembling

macrophages, but these cells show nuclear features of malig-

nancy (Papanicolaou).

Fig. 4. Bronchial washing: Papillary adenocarcinoma showing

papillary structures with uniform, palisaded columnar cells along

fibrovascular stalks. Haphazard nuclear overlapping are observed

(Papanicolaou).
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ularity were observed in 5 of 6 cases of BAC. Enlarged

nuclei, hyperchromasia and nuclear groove were noted

in 4 cases. Increased N/C ratio, chromatin heterogene-

ity and macronucleoli were observed in 3 cases. One

case showed intranuclear inclusion and nuclear mold-

ing. 

All 28 cases from the non-neoplastic lesions revealed

low and scant cellularity. Those atypical cells from 28

cases were HRP, HRB or degenerating macrophages.

HRP occurred in papillary clusters or cohesive cell

groups. Large, irregular, hyperchromatic nuclei with a

high N/C ratio, unevenly distributed chromatin with

occasional irregular nuclear membranes, irregular

macronucleoli, and some nuclear molding were

observed. Most of these cells had a single nucleolus.

Some of the HRP contained large distended vacuoles,

which tended to be confluent. Scalloped borders and

intercellular windows or gaps between cells in some

Fig. 6. Bronchial washing: Reactive pneumocytes showing vari-

ation of nuclear size, shape and nucleoli and large distended

vacuoles. Scalloped borders and intercellular windows are

observed (Papanicolaou).

Fig. 5. Bronchial washing: BAC showing monolayered cohesive

clusters with stretched or elongated cytoplasmic borders and

single atypical cell. Cellular uniformity, fine chromatin, small

nucleoli and voluminous cytoplasm are observed (Papanicolaou).

Fig. 7. Bronchial washing: Reactive bronchial epithelial cell clus-

ters with presence of identifiable goblet cells and cilia on the sur-

face of the clusters. Enlarged hyperchromatic nuclei are fre-

quently observed (Papanicolaou).

Fig. 8. Bronchial washing: Degenerating macrophages showing

enlarged, mildly hyperchromatic nuclei and small prominent

nucleoli. Intracytoplasmic ingested debris can be identified

(Papanicolaou).



The Korean Journal of Cytopathology Vol 18  No 1 / 2007 41

주영채 외 : 객담과 기관지세척액에서 폐 샘암종과 유사한 병변의 세포소견

cell groups were observed (Fig. 6). These groups of

atypical cells were also found in sputum but usually in

small in numbers. HRB formed cohesive sheets and

three dimensional clusters, often mixed with acute and

chronic inflammatory cells. The orderliness of columnar

cells along the surface, peripheral palisading, presence

of identifiable goblet cells and cilia were observed (Fig.

7). There was molding between occasional cells.

Enlarged nuclei as well as very prominent and irregular-

ly shaped nucleoli were frequently observed. The

nuclear membranes were regular and the cytoplasm

tended to be abundant. Some smoothly outlined clus-

ters were distorted by vacuolization. Occasional transi-

tional cellular features, from atypical to normal

bronchial epithelium, were observed. Isolated, clearly

malignant cells were not found in all 28 cases.

Occasionally the degenerating macrophages may have

been confused with cancer. Degenerating macrophages

showed enlarged, hyperchromatic nuclei and promi-

nent, sometimes irregular and multiple nucleoli (Fig. 8).

Some of those cells showed medium-sized eccentrically

located, oval or elongated nuclei, and a low N/C ratio.

Vesicular chromatin, indistinct or small nucleoli, deli-

cate thin and smooth nuclear membrane and dust in

cytoplasm were observed. Clusters of cancer cells were

not found.

DISCUSSION

Adenocarcinoma of the lung is the most frequently

occurring lung cancer in Asian countries.5,21,22 Most

adenocarcinoma arise in the periphery of bronchial

trees and differentiated adenocarcinoma often pene-

trate the pleura to disseminate into the pleural cavity,

frequently producing effusion. Although adenocarcino-

ma is subdivided histologically into acinar (tubular),

papillary, bronchioloalveolar, and solid carcinoma with

mucus formation based on the WHO classification,23,24

adenocarcinomas frequently reveal mixed histology. 

From a cytologic viewpoint, adenocarcinoma of the

lung is sub-classified into the following six cytologic

types,25,26 bronchial surface cell type with little or no

mucus production; goblet cell type; bronchial gland cell

type; Clara cell type; type II alveolar epithelial cell type;

mixed cell type or indeterminate cell type. Among

these types, Clara cell type adenocarcinoma is the most

common type of adenocarcinoma, accounting for 50%

to 84% of cases.27 Differentiation from tumor cells is dif-

ficult and may be impossible. Mixed cell types may be

present in a single tumor. Cytologic subtyping is often

impossible in poorly differentiated adenocarcinoma.

Respiratory cytology is important in the evaluation of

pulmonary disease. When evaluating a specimen, it is

crucial to know the clinical history and radiologic find-

ings to arrive at an accurate diagnosis.28 However,

some conditions mimic malignancy cytologically as

well as clinically and radiologically (i.e., pulmonary

infarction or mycetoma), making accurate diagnosis

even more difficult.29 With the advent of flexible

endoscopy, the use of bronchial washing specimens for

better cell preservation and better cellular yield has

increased.30-32 In contrast to the general paucity of atyp-

ical cells in sputum samples, bronchial washing may be

more cellular, with numerous loosely clustered or iso-

lated atypical cells. Generally, the number of atypical

cells is a helpful feature for diagnosing adenocarcinoma

compared to non-neoplastic lesions. However, our

study revealed that 14 of 81 cases (17%) of bronchial

washing specimens of adenocarcinomas showed low

cellularity. Among these cases, 4 (5%) revealed only a

few atypical cells. Therefore, the number of atypical

cells is not always helpful.

Cytologic evaluation of sputum and bronchial wash-

ing is often difficult because of low cellular yields, sub-

tle atypia in well-differentiated adenocarcinomas, the

presence of reactive atypia, degenerative changes and

therapeutic alterations.33,34 Nevertheless, the role of

cytology in the initial diagnosis of lung cancer is placed

on minimizing morbidity and cost.  The reported cyto-

logic features indicative of AAC include cell aggregates,

non-cohesive cells, single atypical cells, large eccentric
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pleomorphic nuclei, hyperchromasia, prominent nucle-

oli, nuclear membrane irregularity, increased N/C ratio,

chromatin heterogeneity and abundant pale or vacuo-

lated cytoplasm.7-20

According to Sterrett et al.,14 marked nuclear enlarge-

ment, anisocytosis within a cluster, nuclear irregularity

and folding are the most important malignant nuclear

criteria for this neoplasm, while hyperchromasia and

chromatin abnormalities are less valuable in establish-

ing a diagnosis of adenocarcinoma than other lung car-

cinomas.14

In our study, the most consistent cytologic features of

adenocarcinoma are nuclear membrane irregularity,

non-cohesive cells, single atypical cell, enlarged nuclei,

and increased N/C ratio. Chromatin clearing, chromatin

heterogeneity and hyperchromasia are also helpful fea-

tures. Hypercellularity or large cell clusters with ragged

borders and haphazard nuclear overlapping are also

valuable findings. Cellular pleomorphism and macronu-

cleoli are observed less frequently. Many of the cytolog-

ic features of AAC overlap with BAC. Features favoring

AAC over BAC include pleomorphism, numerous single

cells, prominent nucleoli and less depth-of-focus in cell

clusters,35 although some have found that three-dimen-

sional clusters are not statistically more frequent in

BAC.36 The prominence of monolayered tumor sheets,

fine chromatin patterns and mild cellular pleomorphism

favor BAC.36 All six cases of BAC in our study showed

predominance of three-dimensional cell clusters, cellu-

lar uniformity, single atypical cells, tenacious intercyto-

plasmic connections between cells and paucity of mult-

inucleated cellular forms. Zaman et al38 reported statisti-

cally significant differences between the mean nuclear

area of benign reactive cells and that of the malignant

cells. But in our study, cases of BAC did not show

nuclear enlargement consistently, indicating that

nuclear diameter is not a valid discriminator of BAC and

reactive/reparative respiratory epithelium. According to

Elson et al,37 the presence of numerous non-pigmented

cells that look like alveolar macrophages should make

one suspect bronchioloalveolar carcinoma. But in this

study, all fourteen cases showing abundant macro-

phages in the background were AAC with variable dif-

ferentiation. In our study, the most difficult cases of

adenocarcinoma to diagnose were two cases of well

differentiated AAC showing a few clusters of bland-

looking tumor cells and many muciphages in the back-

ground and two cases of poorly differentiated AAC

showing dispersed macrophage-like cancer cells.

Sometimes in cases of well-differentiated AAC, it is

extremely difficult to determine whether these cells rep-

resent tumor cells or muciphages. Such muciphages

may closely resemble those seen in lipoid pneumonia.

Therefore, if there are many macrophages or muci-

phages in the background, one should consider the

possibility of adenocarcinoma and search for three

dimensional cancer cell clusters and single malignant

cells.

Differentiation of reactive pulmonary processes from

malignant neoplasm generally are the most difficult to

diagnose. Analysis in a clinical setting, where there is

no suspicion of lung carcinoma, helps prevent misdiag-

nosis. Most of the atypical cells from non-neoplastic

lesions in our study originated from HRP, HRB and

degenerating macrophages. We found that in two of

the “false suspicious”diagnoses, atypical cells that had

originated from HRP were responsible for the error.

There have been several reports about false-positive

pulmonary cytology.39-43 One of the most challenging

problems in pulmonary cytology is distinguishing HRP

from adenocarcinoma. HRP can arise from various inju-

rious processes occurring in the lung, including pul-

monary infarction and pulmonary infection from vari-

ous causes.39-46 Radiologic evidence of tumor and per-

sistence of cells after treatment for pneumonia are reli-

able findings. HRP occur in papillary clusters and show

large nuclei, high N/C ratio, irregular prominent nucle-

oli, are clumped and irregular, have uneven chromatin

and an irregular nuclear outline. Additionally, irregular-

ly shaped nuclei are observed occasionally and some

nuclear molding is observed. Although the majority of

HRP occur in aggregates, single cells are occasionally



observed. These groups of atypical cells are also found

in sputum but usually in small numbers. Characteristic

cytologic findings of these HRP support a benign

process that includes a small number of atypical cells,

variable morphology (variable N/C ratio, variable

hyperchromasia, variable nuclear outline, variable cyto-

plasmic vacuolization) of atypical cells observed from

field to field as well as within a group, poor nuclear

detail, lack of depth-of-focus, common or scalloped

borders, tight clustering of cells, focal intercellular

“windows”or gaps between cells and indistinct cyto-

plasmic border.37, 39-45 

Although HRP may mimic BAC, HRP appear more

polymorphic and pleomorphic than BAC.40,44,47 In BAC,

clusters of cancer cells are generally numerous and the

periphery of groups can be quite scalloped. There may

be prominent vacuolization. Nuclear size and hyper-

chromasia are not helpful for differentiation.38,48

Although authors have emphasized the number of

atypical cells and presence of single atypical cells as

helpful features in diagnosing HRP from adenocarcino-

ma,39-45 we found that this was not the case. 

Another mimicker of adeocarcinoma is atypical HRB

in chronic pneumonia and other inflammatory condi-

tions.6 Degenerating HRB may show markedly atypical

nuclear features, including enlarged nuclei, marked

nuclear irregularity, large irregular nucleoli and loss of

cilia or terminal plates. Indications that they are benign

include tight cell clusters without single tumor cells or

dyscohesive group, atypical nuclei growing within an

obviously benign tissue fragment with cilia and terminal

plates, identifiable goblet cells, and observing a spec-

trum of changes from normal benign cells to atypical

cells. Features valuable for diagnosis include presence

of a small number of atypical bronchial cells, often

mixed acute and chronic inflammatory cells, promi-

nence of cell borders and cell or nuclear molding. The

nuclear size of HRB is not as large as that of AAC.

Finally, degenerating macrophages may be readily con-

fused with cancer cells.10,13,15 Degenerating macro-

phages show enlarged, hyperchromatic nuclei and

prominent, occasionally irregular, and multiple nucle-

oli. But these cells lack any internal structure and are

frequently beginning to disintegrate. Often one part of

the nucleus is darker than the other. The cytoplasm

contains dust granules and often displays peculiar

amphophilic staining, which is characteristic of

macrophages. Intermediate stages of degeneration can

often be observed in readily identifiable macro-

phages.10,13,15 Some of those cells show medium-sized

eccentrically located, oval or elongated nuclei, low N/C

ratio, vesicular chromatin, indistinct or small nucleoli,

delicate thin and smooth nuclear membranes and dust

in cytoplasm. Clusters of cancer cells are not found.

CONCLUSION

Careful attention to cellular detail and consideration

of the potential pitfalls and imitations in respiratory

cytology are the first steps toward avoiding mistakes.

Sometimes the best safeguard in avoiding a false posi-

tive cancer diagnosis is being aware of pertinent clinical

information. In our study, none of the patients with

HRP presented with localized mass lesions suspected of

being primary or metastatic carcinoma, but instead pre-

sented with either a rapid clinical course or a clinical

picture of acute pulmonary damage. Degenerated cells

of all types may pose problems. One must be careful to

ensure a diagnosis of malignancy is not made on insuf-

ficient or poorly preserved material. In our study, the

most difficult diagnoses of adenocarcinoma were in

two cases of well differentiated AAC showing a few

clusters of bland-looking tumor cells and many muci-

phages in the background and two cases of poorly dif-

ferentiated AAC showing dispersed macrophage-like

cancer cells. Therefore, if there are many macrophages

or muciphages in the background, one should consider

the possibility of adenocarcinoma and search for three

dimensional cancer cell clusters and single malignant

cells.

The most consistent cytomorphologic features of
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adenocarcinoma are nuclear membrane irregularity,

non-cohesive cells, single atypical cells, moderate to

markedly enlarged nuclei and increased N/C ratio.

Chromatin clearing, chromatin heterogeneity and

hyperchromasia are helpful features. Pleomorphism

and prominent nucleoli are less valuable.
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