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Objective: The aim of this study was to investigate the effect of the tumor-associated 
macrophage-m2-cancer cell complex (TAM-M2-CC) on the heterostructural modification of 
lung adenocarcinoma.
Methods: The expression of CD163+/CD68+ in macrophages in the microenvironment of 
161 cases of lung adenocarcinoma was identified by dual immunohistochemistry, and the 
association between a TAM-M2-CC and its growth, as well as the histological changes in 
lung adenocarcinoma cells, was assessed.
Results: The morphological change of lung adenocarcinoma was related to the number of 
m2 phenotypes of the macrophages in the microenvironment of lung adenocarcinoma. TAM- 
M2-CCs were involved in the process of cancer cell recognition, association, and 
reconstruction.
Conclusion: The microenvironment of lung adenocarcinoma can affect the phenotypic 
distinction of macrophages, and the polarization recruitment, zombification, and formation 
of a TAM-M2-CC, which can also affect the local differentiation of lung adenocarcinoma to 
a certain extent. The applicable pathogenesis needs to be verified and studied further.
Keywords: tumor-related macrophage-M2-cancer cell complex, TAM-M2-CC, 
heterostructural modification, microenvironment of lung adenocarcinoma, phenotypic 
differentiation, local differentiation

Introduction
Recently, it has been gradually acknowledged that the M2 phenotype of macro-
phages in the microenvironment of lung adenocarcinoma encourages the progress 
of lung adenocarcinoma and leads to a poor prognosis in patients. However, these 
studies have not shown whether the phenotypic cells are related to the morpholo-
gical and structural changes of lung adenocarcinoma. In a previous study on 
macrophages, the researchers found that there were often many macrophages in 
the lung adenocarcinoma tissue, and these cells regularly gathered together in the 
infiltrating tumor. When some macrophages were closely mixed with free cancer 
cells, they easily formed a special structural complex; the tumor-associated macro-
phage-M2-cancer cell complex (TAM-M2-CC). This inadvertent finding has 
aroused our interest because there is no relevant literature regarding this complex, 
and its mechanism in the invasion and evolution of lung adenocarcinoma is still 
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unknown. The following experiments were conducted with 
a view to discovering more about the relationship and 
significance of this complex to the structural heterogeneity 
of lung adenocarcinoma.

Information and Methods
Research Materials
The paraffined samples of 161 cases of lung adenocarci-
noma were collected from the Department of Pathology in 
the First Affiliated Hospital of Wenzhou Medical 
University. All the cases were diagnosed from a double- 
blinded approach, according to the classification standard 
of lung adenocarcinoma.1,2 Of the 161 lung cancer 
patients, 86 were male and 75 were female, and their 
ages ranged from 25 to 76 years (the average age was 
58.3). No adjuvant chemotherapy or radiotherapy was 
completed in any of the cases before or during the surgery.

I confirm that I have read the Editorial Policy pages. 
This study was conducted with approval from the Ethics 
Committee of Ningbo Beilun People’s Hospital. This study 
was conducted in accordance with the declaration of 
Helsinki. Written informed consent was obtained from all 
participants.

The Main Reagents
The main antibodies included CD68 (clone KP, mouse 
anti-human monoclonal antibody, trypsinized) and 
CD163 (clone 10D6, mouse anti-human monoclonal anti-
body, high-temperature repair), and they were all pur-
chased from Fuzhou Maxim Biotechnology Co., Ltd. 
(China). The Dako EnVision tmG2 Double-stain system 
(K5361150, for persons × 2) used in this study consisted 
of the following: ready-to-use peroxygenase blocker; 
ready-to-use polymer/horseradish peroxidase (HRP), 
33mL; diaminobenzidine (DAB) + substrate buffer, DAB 
+ working solution; ready-to-use double staining blocking 
solution; Rabbit/Mouse (LINK); Permanent Red Substrate 
Buffer; Permanent Red Substrate Buffer solution; and 
Permanent Red Chromogen solution and water-based 
sealer.

The Main Methods
The Double Immunohistochemical Staining 
Procedure
After dewaxing and hydrating the paraffined samples, the 
remaining buffer was removed, and the samples were 
dried. A 200μL measure of the dual endogenous enzyme 

blocker was added to the sample, which was incubated for 
five minutes, and then washed for five minutes. 
Afterwards, a negative control group was prepared. After 
drying the buffer by shaking it, 200μL of the mouse anti- 
CD163 was added. After incubation for 10 minutes, the 
samples were washed with a phosphate-buffered saline 
(PBS) and sliced into parts. A 200μL measure of poly-
mer/HRP was then added to the parts, which were incu-
bated for 10 minutes. After the sections were washed, a 
fresh DAB + working solution was prepared and 200μL of 
the DAB + working solution was added to them. The 
sections were incubated for eight minutes, washed clean 
with deionized water, and a double staining blocking agent 
was added, and they were incubated for three minutes. The 
parts were then washed, and the negative control reagent 
was added again. The buffer was removed, the best dilu-
tion ratio of mouse anti-CD68 was added, the sections 
were incubated for eight minutes, 200μL of the rabbit 
anti-rat cross-linking reagent was added, and they were 
incubated for a further 10 minutes. The excess flushing 
fluid was then removed by shaking the sections, and the 
polymer/AP was added and they were incubated again for 
10 minutes. After this, the sections were washed twice, 
a temporarily prepared permanent red working solution 
was mixed with them and they were incubated for 15 min-
utes. Next, they were washed with distilled water, soaked 
in a glass cylinder with deionized water for five minutes, 
counter-stained with hematoxylin for three minutes, and 
then rinsed with distilled water for two to five minutes. 
Afterwards, the sections were sealed with the water-based 
sealing agent C0563, dried and sealed again with a neutral 
gum, and, finally, observed under a microscope.

Cell Identification and Measurement
The double staining showed that the first antibody con-
tained brown granules and the second antibody included 
red granules. The cells with the two overlapping antibo-
dies CD163+/CD68+ were dual expressing cells and had 
a bluish-purple color. These cells, which are easily obser-
vable and recognizable under a microscope, were 
acknowledged to be TAM-TC cells.

The Complex Recognition, Counting, and 
Morphological Correlation Methods
The binding of free cancer cells to the M2 phenotype of 
tumor-associated macrophages was identified, according to 
the localization of double immunomarkers in the lung 
adenocarcinoma. The firm and compact chimera consisting 
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of more than two cancer cells and more than three macro-
phages were defined as a TAM-M2-CC, which manifested 
as a cord-like, small lump-like or mulberry-like structure 
in morphology. The association between the morphologi-
cal changes of lung adenocarcinoma and the infiltration of 
the M2 macrophage was observed under a microscope and 
the total number of TAM-M2-CCs in five 200-time fields 
was observed and calculated using the double-blind 
method. The mean value of the two counts was considered 
to be the result.

Experimental Grouping
The experimental lung adenocarcinoma group was divided 
into three groups: The in situ (AIS), micro-invasive (MIA), 
and invasive (IA) groups, and a squamous carcinoma posi-
tive control group was also established. As there was no 
tumor-associated macrophage-M2-cancer cell complex 
(TAM-M2-CC) in the normal lung tissue adjacent to the 
tumor, no negative control was established. The association 
between TAM-M2-CCs and the histology of different lung 
adenocarcinomas was observed. There were four morpho-
logical association groups: The simple adenoid group, irre-
gular adenoid group, complex adenoid group (with a sieve 
or labyrinth-like structure), and the solid nest-like group.

Statistical Analysis
IBM SPSS 24.0 Statistics and GraphPad Prism 8.3.0 were 
used for the data and chart analysis. The comparison 
between the two groups was completed using a one-way 
analysis of variance (ANOVA), or nonparametric Kruskal– 
Wallis test, and two samples in the same group were 
compared using an unpaired/independent two-tailed t-test. 
The data were first tested for the homogeneity of variance 
using an F-test, and then evaluated using a t-test. If an 
F-test revealed a value of P<0.05, a Welch correction t-test 
was used. Whether the actual data was normally distribu-
ted was determined according to the QQ-plot diagram, and 
non-normally distributed data were compared using a non-
parametric Mann–Whitney U-test. P<0.05 was considered 
statistically significant.

Results
The Morphological Observation of TAM- 
M2 Immune Expression
TAM-M2 cells could be identified in the lung adenocarci-
noma tissues, mainly in the inner and marginal areas of the 
cancer tissues. Under a light microscope, the TAM-M2 
cells were brown and co-expressed both CD163 and 

CD68. The double-stained particles were located in the 
cytoplasm and the membrane of the macrophages. The 
cell morphology varied and the cell sizes changed from 
small, medium, to large. Most of the cells were mono-
nuclear, and a few of the cells merged into multinuclear 
giant cells. In the tumor-associated macrophage-M2-can-
cer cell complex (TAM-M2-CC), which was comprised of 
macrophages and endo-genetic budding cancer cells, the 
TAM-M2 cells had a more varied morphology, a rich 
cytoplasm, and were round, oval or irregularly elongated. 
A few of the macrophages close to the cancer cells showed 
protrusions, which adhered to the protrusions formed by 
the cytoplasm on the surface of the cancer cells. Certain 
special structures could be seen in some samples, such as 
the inclusion body, multipole, and cliff suspension bridge. 
Occasionally, transmural, reticular, complex, giant or syn-
cytia structures could be seen (Figure 1).

The Histological Correlation of Tumor- 
Associated Macrophage-M2-Cancer Cell 
Complexes (TAM-M2-CCs) with the 
Morphological Heterogeneity of Different 
Lung Adenocarcinomas
Tumor-associated macrophages are commonly found in 
AIS, adherent MIA, and adherent IA types of lung adeno-
carcinoma, but TAM-M2-CCs associated with cancer 
epithelial cells are rare. In adenocarcinomas with an irre-
gular adenoid structure, there are scattered linear folds, in 
which there are a few TAM-M2-CCs, but there is a ten-
dency of the existing M2 macrophages to gather at the tip 
of the irregular folds or around the bottom of the adjacent 
folds, presenting an unstable connection state. In the com-
plex adenoid group, the spatial structure of M2 macro-
phage aggregation was more complex, the degree of the 
three-dimensional overlap was enhanced, and the size of 
the complex was diverse. The chance of contact between 
the complex and intraluminal surface of cancer was 
increased because the root could adhere to the budding 
part of the cancer cells, where the expression of antigen on 
the surface of the cancer cells was the same as that of 
macrophages, and the positive degree was weakened and 
limited. The TAM-M2-CC cells were mosaic-like with the 
cancer cells, establishing a three-dimensional structure of 
a snowflake or a twist-like structure of TAM-M2-CCs, and 
they grew in a spiral of weaving or knitting. The long axis 
of the complex was at an angle to the basal surface of the 
internal cavity of the cancer cells, and there were multiple 
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cord-like structures, which fused with ease. The average 
fusion rate was 43.5%. In the well-formed cancer nests, 
the number of macrophages and complexes decreased or 
disappeared. In the solid nests, the TAM-M2-CCs were 
significantly reduced and only existed in the focus area of 
a few samples. There were few individual TAM-M2 cells 
in the stroma around the cancer nests; TAM-M2-CCs were 
uncommon in this area (Figure 2).

The Infiltration Role of Tumor-Associated 
Macrophage-M2-Cancer Cell Complexes 
(TAM-M2-CCs) in the Experimental 
Groups and the Control Group
A Kruskal–Wallis test was performed to make an inter-group 
comparison of the changing quantities of the TAM-M2-CC, 

using SPSS 24.0 software and GraphPad prism 8.3.0. The 
results showed that there was a significant difference in the 
number of TAM-M2-CCs between the experimental groups 
and the control group (z=120.20, P<0.001). The data of two 
of the experimental groups were compared using the Mann– 
Whitney test. The number of TAM-M2-CCs in the AIS group 
was significantly less than that in the IA group (U=1140.00, 
P<0.001). There was no significant difference in the number 
of TAM-M2-CCs between the MIA group and the IA group 
(U=659.00, P=0.814). The comparison between the MIA 
group and the IA group showed that TAM-M2-CCs were 
normally distributed, and after completing the Welch correc-
tion and the evaluation using a t-test, there was seen to be a 
significant difference between the two groups (t=6.11, 
P<0.001). The number of TAM-M2-CCs in the AIS, MIA, 
and IA groups were also significantly different from the 

Figure 1 The different morphological manifestations of a TAM- M2-CC. (A) Partial or complete inclusion body structure. (B) Radial inclusion body structure. (C) The end 
extends and then sticks out. (D) Adjacent nipple top cliff suspension bridge like connection. (E) Segmented and sutured malignant gonads. (F) A synzygotic structure. (G) 
Vertical “welding” between cancer nests. (H) A lateral cement sample between nests. (I) Lymphocyte bridge. The TAM-M2-CC is indicated (see arrows).
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Figure 2 Histological correlation of TAM-M2-CC with morphologic heterogeneity of different lung adenocarcinoma by the double Immunohistochemical staining.
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number in the LA group (the statistical values were UAIS/LA = 
3476.00 and P<0.001, UMIA/LA = 912.50 and P=0.05 and 
UIA/LA = 4737.00 and P<0.05), (Table 1, Figure 3).

The Relationship Between the Number of 
TAM-M2-CCs and the Morphological 
Heterogeneity of Lung Adenocarcinoma
TAM-M2-CCs had varied individual or cluster morpholo-
gies in different forms of lung adenocarcinoma. The 

research team focused on assessing the changes in quantity 
and the patterns of change in the TAM-M2-CCs in the 
different morphological association groups as well as in 
the control group. The difference in the changes in the 
number of TAM-M2-CCs among the groups was statisti-
cally significant (z=144.70, P<0.0001). They were signifi-
cantly elevated in the simple adenoid group, irregular 
adenoid group, complex adenoid group, and solid nest 
group, when compared to the control group. In the first 
three experimental groups, the number of TAM-M2-CCs 
was significantly increased, whereas it was significantly 
decreased in the last group although the number was still 
higher than in the first group. The number of TAM-M2- 
CCs in the irregular adenoid group and the complex ade-
noid group differed (t=2.55, P<0.05) (Table 2, Figure 4).

The Observation of Other Components 
of TAM-M2-CCs
In this study, we found that the M2 macrophage-cancer cell 
complex is comprised of more than two components, and 
a few cells were hyperchromatic and had bare nuclei, with 
a small amount of cytoplasm, similar to lymphocytes, sig-
nifying that the formation of the complex has a complex 
mechanism and other components, such as lymphocytes, 

Table 1 Distribution of TAM-M2-CC in Different Lung 
Adenocarcinoma

Groups Cases TAM-M2-CC(Apiece/5×200 Times)

Control 50 3.68±1.81

AIS 67 8.92±4.60

MIA 18 23.14±9.58
IA 76 23.72±15.68

LA 161 17.50±13.66

Z Value 120.20

P value P<0.0001

Notes: The number of TAM-M2-CC is expressed as (mean±SD); Single-factor 
Kruskal–Wallis statistic was used for comparison among the five groups; P<0.05 
was statistically significant. 
Abbreviations: AIS, lung adenocarcinoma in situ; MIA, tiny invasive adenocarci-
noma; IA, invasive adenocarcinoma; LA, total lung adenocarcinoma.

Figure 3 The distribution pattern of hot spots in different lung adenocarcinoma and morphological association groups of TAM-M2-CCs. The left side: A=control B=AIS 
C=MIA D=IA E=LA. The right side: A=pure adenoid B=irregular adenoid C=complex adenoid D=solid nests E=control.
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may play a role in signal regulation. In certain areas, dense 
fine lymphocyte lines could be seen dividing the cancer 
glandular cavity, but there were no clear residual cancer 
cells and no TAM-M2 cells with a double positive expres-
sion of CD163+/CD68+. This suggests that this lymphocyte 
bridge may be a special stage of a TAM-M2-CC or another 
auxiliary growth mode (Figure 1I).

Discussion
Researchers have gradually recognized that distinctive 
properties of macrophages can be activated in different 
tumor microenvironments, and macrophages transform 
into phenotypes with diverse functional characteristics. 
Previous studies have revealed that the infiltration of 
a large number of macrophages is evident in the most 
invasive tumors since there were two different macrophage 
phenotypes in non-small cell lung cancer (NSCLC) (lung 
adenocarcinoma is one of them): M1 and M2 
macrophages.3,4 The M2 phenotype of macrophages is 
oncophilic and encourages tumor invasion, with CD163 
being a marker. The researchers’ previous study also 
showed that the increase in M2 phenotypes of macro-
phages in lung adenocarcinomas is higher than the sur-
rounding normal lung tissue far away from the tumor, and 
the M2 phenotypes of macrophages in the tumor parench-
yma gather in a polar manner, which usually indicates a 
poor prognosis.5 Recently, researchers have also observed 
that the M2 phenotype of macrophages may be involved in 
the morphological and structural transformation of lung 
adenocarcinoma and the local alteration of the microenvir-
onment. This phenomenon has not been previously 
reported in the literature at home or abroad.

In the present study, the M2 phenotype of macrophages 
in lung adenocarcinoma was labeled by double immuno-
histochemistry, and the role of changes of TAM-M2-CCs 
in lung adenocarcinoma was assessed under a microscope 
to preliminarily explain the association between M2 
macrophages and the internal modification of lung gland 
morphology. These results were interesting since the pre-
liminary morphological observation showed that TAM- 
M2-CCs played a particular role in the differentiation 
and morphological heterogeneity of lung adenocarcinoma.

The results of the present study showed that the num-
bers of M2 phenotypes of macrophages were higher in 
lung adenocarcinoma than in the normal control group. 
However, there were some differences in the incidence of 
TAM-M2-CC in tumors and the complexity of structural 
areas. This was established to be the process of the com-
plex beginning to form, adhere, and bridge, undergoing 
three-dimensional fusion, and then gradually degrading 
and disappearing. This phenomenon may be related to 
the immature condition of TAM-M2-CC formation in ade-
nocarcinomas in adherent morphology. When the carcino-
matous glands show a cribriform structure, the irregular 
changes in the primary gonadal cavity start the formation 
of the complex, accelerating the internal shaping and 
structural modification of the cancer focus. The complex 
is more likely to appear in different shapes of a sieve-like 
or solid structure. Also, the threshold of the number of 
molding TAM-M2-CCs in lung adenocarcinomas will 
increase after full solid transformation, and the complex 
will gradually disintegrate and disappear. The mechanism 
of this phenomenon may be the increase in the relevant 
signal factors formed by the contact inhibition of the 
cancer cells in the hypoxic microenvironment.6,7 Within 
the closed three-dimensional anoxic environment of cancer 
nests, the alteration of macrophages at the center of the 
cancer nests gradually becomes weaker and may even 
stop. As the macrophages in the cancer nests are sur-
rounded by cancer cells, apoptosis increases, and nutrition 
becomes insufficient. A poor microenvironment also 
makes the macrophages decrease gradually until most, or 
all of them, are killed, and the obvious decrease or disap-
pearance of macrophages makes the external transforma-
tion or modification of cancer nests relatively static.

The results of the present study show that macrophages 
play a role similar to worker ants. The change in the 
cancer focus was like the construction of an ant nest, 
from a single to a complex mechanism, and the macro-
phages, though simple adherent and acinar structures, 

Table 2 The Relationship Between the Number of TAM-M2-CC 
and the Morphological Heterogeneity of Lung Adenocarcinoma

Groups Cases TAM-M2-CC(Apiece/ 
5×200 Times)

Control 50 3.68±1.81

Pure adenoid 85 8.60±4.53
Irregular adenoid 31 27.76±11.63

Complex adenoids 28 36.70±10.32

Solid nests 17 11.65±4.33

Z Value 144.70
P value P<0.0001

Notes: The number of TAM-M2-CC is expressed as (mean±SD); Single-factor 
Kruskal–Wallis statistic was used for comparison among the five groups; P<0.05 
was statistically significant.
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could not easily form complexes with the cancer cells. The 
change in morphology was relatively simple, and this was 
the reason why the irregular glandular cavity was mainly 
associated with the degree of proliferation of the cancer 
cells.8,9 In some samples, we observed that TAM-M2-CCs 
were involved in the process of internal division and the 
connection or renovation of carcinomatous glands. The 
present study also showed that the appearance of an insect 
bite-like modification, transformation, and fibrosis of the 

macrophages around the cancer focus induced subtle 
changes in the direction and shape of the cancer cells 
infiltrating outwards. In terms of the growth model, the 
expansion and irregular invasive growth of the cancer cells 
alternated or occurred at the same time. Regarding limited 
growth space, the epithelial-mesenchymal transition 
occurred repeatedly and the fibrosis was visible.10,11 The 
macrophages frequently participated in the transformation 
of interstices around the cancer nests, which indirectly 

Figure 4 A comparison of the quantity of TAM-M2-CCs in the experimental group and in the morphological association group. Abbreviations: AIS, lung adenocarcinoma 
in situ; MIA, tiny invasive adenocarcinoma; IA, invasive adenocarcinoma; LA, total lung adenocarcinoma; Control group, squamous cell carcinoma.
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affected the marginal morphology of cancer to a certain 
extent. The number of macrophages consumed by these 
transformative activities was moderately large and the 
appearance of some immune tolerance signals may also 
have promoted the gradual disappearance of the M2 phe-
notype of macrophages. This phenomenon has been ver-
ified in the study of extrapulmonary diseases such as 
pancreatic ductal adenocarcinoma and the immunotherapy 
of other tumors.12,13

The general hypothesis is that, at first, cancer cells secrete 
many bait factors and a large number of tumor-associated 
macrophages are recruited to gather around the carcinoma-
tous gonadal cavity. In the beginning, macrophages and other 
inflammatory cells jointly participate in the immune suppres-
sion of the cancer tissues.14–16 Macrophages initiate inflam-
matory phagocytosis at the weak points of the carcinomatous 
glands, and certain cancer cells are cut out. After a gap 
appears, the macrophages in the anastomotic cavity are 
entrapped and enriched, and the carcinomatous glands con-
tinue to enlarge and divide, or fill in the gap. Some M2 
phenotype macrophages are temporarily pseudo-assimilated 
after coming into contact with the cancer cells, and a large 
number of mutinous homogenous epithelioid tumor-asso-
ciated macrophages in the carcinomatous gonadal cavity 
are progressively replaced. These macrophages exhibit het-
erogeneous vacuolation in the cytoplasm, immune recogni-
tion, antigen presentation, and the phagocytic function is 
partially lost.17,18 For cancer cells, these macrophages are 
cultured zombie cells, which are a high-quality carrier for the 
viral colonization of cancer cells. The polarization of the M2 
phenotype of macrophages may be associated with the 
decrease of some receptors, such as colony-stimulating fac-
tor-1 (CSF-1), on the cell surface, and the macrophage polar-
ization is regulated by the applicable signaling pathway, such 
as the AMPK-NF-κB signaling pathway.19,20

Cancer cells begin a new round of proliferation and 
migration and effect adherent migration and metastasis 
with a plasmid construction around the adjacent macro-
phages, while the macrophages realize cancer cell struc-
ture shaping and heterogeneous programming. The cancer 
cells and macrophages then jointly form a chain sandwich 
complex. With the macrophage abscission, a new cancer 
cell bridge is formed under the action of protein adhesion. 
The above-mentioned process repeats itself, and the cancer 
cells undergo a transformation of their three-dimensional 
histological reticular structure, following a principle simi-
lar to DNA replication. Accordingly, the proliferate cancer 
cells form further bridges to fill the residual space and 

form solid structures. In the process of partaking in the 
structural programming and transformation of cancer cells, 
the number of macrophages and the direction of their 
arrangement has some impact on the new spatial structure 
of the cancer cells. The mode, direction, and degree of 
migration of the cancer cells around the macrophages also 
have a noticeable impact on the final shape of the trans-
formed cancer nests. Further reasoning, based on the 
above-mentioned assumptions, suggests that with regard 
to the morphological heterogeneity of cancer cells, in 
addition to the gene and protein expression and other 
innate differentiation factors, macrophages may also play 
an important role in the secondary differentiation of cancer 
cells and the progression of the disease. Therefore, the 
above process reveals that cancer cells have a certain 
sociality, that is, they are the so-called “smart cells”. The 
cancer cells simply use the macrophages for this process 
since tumor-associated macrophages are good carriers for 
cancer cells to complete the process of the proliferation, 
invasion, and evolution of the whole body.

Although activated macrophages are effector cells that 
phagocytize microorganisms and kill tumor cells, in the 
microenvironment induced by lung adenocarcinoma, the 
host immune response is inhibited, and the M2 phenotype 
of macrophages partakes in the activity of promoting 
tumor progression.21 In addition to the zombification and 
impotence of the M2 phenotype of macrophages, the for-
mation of the complex may be the most critical factor in 
this process, even if the transformation effect of the com-
plex on the microenvironment may be limited in the cur-
rent data, and it often occurs in the moderately and poorly 
differentiated stage. Since the number of complexes in 
solid poorly differentiated adenocarcinoma is small, the 
reduction in the number of complexes may suggest a 
poor prognosis. The results of the present study indicate 
that there may be an inseparable association between the 
two, but the stage difference of the cancer tissue progres-
sion is also an important factor that cannot be ignored. In 
future clinical treatment, patients with poorly differen-
tiated lung adenocarcinoma should first be treated with 
M2 macrophage reduction to reduce TAM-M2-CC forma-
tion and inhibit the malignant morphological transforma-
tion process of the cancer cells. This may help improve the 
prognosis of patients with lung adenocarcinoma.22

There are several limitations to this study. Firstly, the 
number of TAM-M2-CCs was calculated in two-dimensional 
tissue sections, which only partially described the true three- 
dimensional architecture of these cells in-vivo. Secondly, 
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early AIS/MIA tumors tend to be smaller than invasive 
adenocarcinomas, but tumor size was not controlled in the 
study. Lastly, the prognostic/pathologic significance of the 
changes in the number of TAM-M2-CCs was not 
investigated.

Conclusion
It is evident that the body’s tolerance to tumor invasion can be 
enhanced through the corresponding effective heterogeneous 
morphological regulation and control of lung adenocarcino-
mas. However, the variety of complex components presents a 
difficulty for future research. The current literature available 
cannot prove the exact function and immune mechanism of 
lymphocytes in tumor-associated macrophage-m2-cancer cell 
complex (TAM-M2-CC) formation. However, a previous 
study has shown that there were some phased research results-
23 in studies on immune signal regulation, which interestingly 
referred to the initiation and braking mechanism of the com-
plex, and this subject needs to be addressed further.
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