
Abstract. Background/Aim: Although the 2015 World Health
Organization Classification reported that histological grading
may be helpful in lung cancer management, a widely accepted
histological grading system with clearly defined criteria and
demonstrable clinical significance has not been developed. We
investigated the prognoses of patients with resected non-small
cell lung cancer (NSCLC) to identify prognostic factors,
especially histological grade. Materials and Methods: The
medical records of 531 patients between 2010 and 2015 were
retrospectively reviewed. Overall survival (OS) curve was
plotted using the Kaplan–Meier method. Cox regression
analyses were used to evaluate the hazard ratio (HR) with
endpoint of OS. Results: The 5-year OS rate in groups with
histological grade 1, grade 2, and grade 3+4 groups was
95.8%, 85.7%, and 72.1%, respectively (p<0.001). Multivariate
analysis identified histological grade and vascular invasion as
independent predictors of OS [histological grade: HR=1.533,
p=0.002]. Conclusion: Histological grade was an independent
prognostic factor of patients resected for all stages of NSCLC.

Among all new cancer cases worldwide, lung cancer
accounts for approximately 13%, and lung cancer mortality
has remained the highest of all cancer types during the past
several decades (1). Although diagnostic and therapeutic
technologies have advanced rapidly (2, 3), the overall 5-year
survival rate of patients with non-small cell lung cancer
(NSCLC) is still low at 15% (4). NSCLC has a poor
prognosis because of its rapid progression and lack of early-

stage symptoms (4). In order to detect NSCLC and
determine its prognosis, practical and accurate biomarkers
for NSCLC must be identified (5, 6). Although the 2015
World Health Organization (WHO) Classification of lung
tumors reported that histological grading may be helpful for
lung cancer management (7), a widely accepted histological
grading system with clearly defined criteria and
demonstrable clinical significance has not yet been
developed for lung cancer, and more evidence than
presented in the WHO report is needed (8). In 2011, the
International Association for the Study of Lung Cancer, the
American Thoracic Society, and the European Respiratory
Society (IASLC/ATS/ERS) proposed a new classification of
lung adenocarcinoma based simply on histological subtypes
(9). Several reports on lung adenocarcinoma have
demonstrated that this histological grading, based on
architectural subtypes has implications beyond just
predicting prognosis (10-12). Although previous studies
have demonstrated that stage I lung adenocarcinoma can be
prognostically stratified using architectural patterns, the
prognostic value of architectural subtypes in more advanced
stages of lung adenocarcinoma remains unclear (13).
Weichert et al. proposed a grading system for lung
squamous cell carcinoma in which the scores for two
independent prognostic markers, including tumor budding
and tumor-cell nest size, are summed (14). It has become
important to determine whether histological grading should
be performed with either one system for all tumor types or
a separate system for each histological type (8). Therefore,
we assessed the histological grade of NSCLC tumors based
on a conventional histological criterion: tumor cell
differentiation. We examined whether one histological
grading system can be a prognostic factor for all stages and
all types of completely resected NSCLC. This study
retrospectively reviewed our Institutional experience and
analyzed the outcomes of 531 patients who underwent
complete resection of NSCLC of all stages, focusing
especially on conventional histological grading based on
tumor cell differentiation.
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Materials and Methods

Among 739 patients who underwent NSCLC resection at the Nara
Medical University Hospital from January 2010 to December 2015,
531 patients who underwent lobectomy or more with systematic
lymphadenectomy were enrolled in this study. The medical record
of each patient was reviewed, and the pathological (p) T descriptor
was reclassified based on the eighth edition of the tumor, node, and
metastasis (TNM) staging (15, 16). The histological grade was not
reclassified based on the eighth edition of the TNM staging or on
the fourth edition of the WHO classification (7) but was classified
based on tumor cell differentiation as well-differentiated NSCLC:
grade 1; moderately differentiated NSCLC: grade 2; poorly
differentiated NSCLC: grade 3; and undifferentiated NSCLC: grade
4. The exclusion criterion for entry into the study population was
the presence of other concomitant malignant diseases. 

Video-assisted thoracoscopic surgery was utilized to resect the
lung tumors. This involved three incisions: an incision along the
anterior axillary line for a camera port in the seventh or eighth
intercostal space, a 1-cm incision along the anterior axillary line in
the fourth or fifth intercostal space, and a 4-to 5-cm incision in the
axilla for a working port in the fourth or fifth intercostal space.

Follow-up examinations were symptom-oriented, but all patients
underwent medical checkups and chest X-ray examinations at least
twice a year and whole-body computed tomographic scans at least
once a year. The observation period was terminated on 31 December
2017. 

The Ethics Review Board of our Institute approved the study
protocol (No. 1774) and waived the requirement to obtain written
informed consent from patients because individual patients were not
identified in this retrospective study.

Either the Chi-square test or Fisher’s exact test was used, as
appropriate, to analyze correlations between the two groups. Overall
survival curves and recurrence-free survival curves were plotted
using the Kaplan–Meier method, and the statistical significance of
differences between groups was determined by the log-rank test.
Univariate and multivariate Cox regression analyses were used to
evaluate the hazard ratio with the endpoint of overall survival
(period from the day of the operation to the day of death) or
recurrence-free survival. The covariates considered were: age, sex,
pathological diameter of tumor infiltration, tumor location, ground
glass nodules on computed tomography, pT descriptor, pN
descriptor, histological type, histological grade (tumor cell
differentiation), pleural invasion factor, vascular invasion factor,
lymphatic vessel invasion factor, pStage, and preoperative
carcinoembryonic antigen (CEA) concentration. All p-values were
two-sided, and p-values of 0.05 or less were considered to indicate
a statistically significant difference. All analyses were conducted
using EZR on R commander version 1.33 (Jichi Medical University,
Saitama, Japan) (17).

Results

During follow-up (median=47 months; range=1-91 months),
NSCLC recurrence was identified in 24.1% (128/531) and
death occurred in 10.5% (56/531) of patients overall. The
overall 5-year survival rate was 86.5% [95% confidence
interval (CI)=82.4-89.5%], and the 5-year recurrence-free
survival rate was 68.6% (95% CI=63.0-73.5%). Table I

shows the clinicopathological characteristics of all patients.
Table II shows the clinicopathological characteristics of the
patients in the groups with and without recurrence. A larger
tumor diameter, lymph node metastasis, pleural invasion,
lymphovascular involvement, a high preoperative CEA
concentration, and tumors with high-grade malignancy were
more frequently observed in the group with recurrence than
in the non-recurrence group (Fisher’s exact test).

In total, there were 203 patients (38.2%) with grade 1
NSCLC, 203 patients (38.2%) with grade 2, 107 patients
(20.2%) with grade 3, and 18 patients (3.4%) with grade 4
NSCLC. Because there were only 18 patients in the latter
group, they were added to the group with grade 3 NSCLC as
a high-grade malignancy group (125 patients). In total, 3.0%
(6/203) of patients in the grade 1 group, 10.8% (22/203) in
the grade 2 group, and 22.4% (28/125) in the grade 3+4
group died during the observation period.

The 5-year overall survival rate was 95.8% (95% CI=89.7-
98.4%), 85.7% (95% CI=78.5-90.7%), and 72.1% (95%
CI=61.2-80.5%) in the grade 1, 2, and 3+4 groups,
respectively (p<0.001) (Figure 1). The 5-year recurrence-free
survival rate in these groups was 92.9% (95% CI=85.3-
96.7%), 56.0% (95% CI=45.4-65.3%), and 47.6% (95%
CI=36.3-57.9%), respectively (p<0.001) (Figure 2).

Analysis of relative risks showed that male sex, greater
pathological diameter of tumor infiltration, adenomatous
histological type, higher histological grade, pleural invasion,
lymphovascular involvement, higher pT and pN descriptors,
higher pStage, and high preoperative CEA concentration
were indicators of poorer overall survival. Multivariate
analysis showed that histological grade and vascular invasion
were independent predictors of overall survival (Tables III
and IV). Conversely, the analysis of relative risk with the
endpoint of cancer recurrence showed that greater
pathological diameter of tumor infiltration, pure ground glass
nodules on computed tomography, adenomatous histological
type, pleural invasion, lymphovascular involvement, higher
histological grade, higher pT and pN descriptors, higher
pStage, and high preoperative CEA concentration were
indicators of recurrence. Multivariate analysis showed that
the pN descriptor, histological grade, and v factor were
independent predictors of recurrence (Tables V and VI).

Discussion

In this study, the histological grade based on conventional
histological tumor cell differentiation was shown to be an
independent predictive factor of survival in patients with all
stages of NSCLC. In general, the most significant predictor
of recurrence and prognosis in patients with NSCLC is the
cancer stage using the TNM classification, which also guides
treatment decisions. Nevertheless, each stage remains a
heterogeneous group comprising tumors with different

in vivo 32: 1505-1512 (2018)

1506



Yasukawa et al: Histological Grade of NSCLC

1507

Table I. Clinicopathological characteristics of all patients (n=531).

Characteristic                                                              N (%)

Age
   <70 Years                                                             265 (49.9)
   ≥70 Years                                                             266 (50.1)
Gender

 Male                                                                     334 (62.9)
   Female                                                                 197 (37.1)
CT findings
   Pure GGN                                                              85 (16.0)
   Other                                                                    446 (84.0)
Location 
   Peripheral                                                             408 (76.8)
   Other                                                                    128 (23.2)
pStage
   I                                                                          378 (71.2)
   ≥II                                                                        153 (28.8)
pT descriptor
   Tmin                                                                       13 (2.4)
   T1a                                                                         29 (5.5)
   T1b                                                                       140 (26.4)
   T1c                                                                       121 (22.8)
   T2a                                                                       142 (26.7)
   T2b                                                                         43 (8.1)
   ≥T3                                                                         43 (8.1)
Invasive size of tumor
   ≤30 mm                                                               363 (98.4)
   >30 mm                                                               168 (31.6)
pN descriptor
     pN0                                                                    436 (82.1)
     pN1                                                                      52 (9.8)
   ≥pN2                                                                      43 (8.1)
Histology
   Adenocarcinoma                                                 383 (72.1)
   Squamous cell carcinoma                                     99 (18.1)
   Other                                                                      49 (9.2)
Histological grade
   1                                                                           203 (38.2)
   2                                                                           203 (38.2)
   3+4                                                                       125 (23.5)
PL
   Present                                                                 131 (24.7)
   Absent                                                                  400 (75.3)
LY
   Present                                                                 243 (45.8)
   Absent                                                                  288 (54.2)
V
   Present                                                                 224 (42.2)
   Absent                                                                  307 (57.8)
CEA 
   <5 ng/ml                                                              369 (69.5)
   ≥5 ng/ml                                                              162 (30.5)
Recurrence
   Yes                                                                       128 (24.1)
   No                                                                        403 (75.9)
Survival
   Yes                                                                       475 (89.5)
   No                                                                          56 (10.5)

CEA: Carcinoembryonic antigen, CT: computed tomographic; GGN:
ground glass nodule; LY: lymphatic vessel invasion factor; PL: pleural
invasion factor, V: vascular invasion factor.

Table II. Univariate analysis of factors associated with recurrence
considering all patients.

Characteristic                             Without                 With               p-Value
                                                 recurrence         recurrence
                                                   (n=403)              (n=128)

Age
   <70 Years                                   206                      59                   0.361
   ≥70 Years                                   197                      69
Gender
  Male                                           248                      86                   0.294
   Female                                       155                      42
CT findings
   Pure GGN                                    84                        1                   0.521
   Other                                          319                    127
Location 
   Peripheral                                  312                      96                   0.631
   Other                                            91                      32                     
pStage
   I                                                328                      50                 <0.001*
   ≥II                                                75                      78                     
pT descriptor
   Tmin                                            13                        0                   NA
   T1a                                               26                        3
   T1b                                            126                      14
   T1c                                               97                      24
   T2a                                               88                      54
   T2b                                              25                      18
   ≥T3                                              28                      15
Invasive size of tumor
   ≤30 mm                                     298                      65                 <0.001*
   >30 mm                                     105                      63                     
pN descriptor
     pN0                                          370                      66                 <0.001*
     pN1                                            25                      27
   ≥pN2                                              8                      35
Histology
   Adenocarcinoma                       301                      82                   0.036*
   Squamous cell carcinoma           71                      28
   Other                                            31                      18
Histological grade
   1                                                 193                      10                 <0.001*
   2                                                 138                      65
   3+4                                               72                      53
PL
   Present                                         72                      59                 <0.001*
   Absent                                        331                      69                     
LY
   Present                                       137                    106                 <0.001*
   Absent                                        266                      22
V
   Present                                       128                      96                 <0.001*
   Absent                                        275                      32                     
CEA
   <5 ng/ml                                    303                      66                 <0.001*
   ≥5 ng/ml                                    100                      62
Survival
   Yes                                             391                      84                 <0.001*
   No                                                12                      44

CEA: Carcinoembryonic antigen; CT: computed tomographic; GGN:
ground glass nodule; LY: lymphatic vessel invasion factor; NA: not
applicable; PL: pleural invasion factor, V: vascular invasion factor; *p<0.05.



responses to treatment and overall outcomes. Thus, a tumor-
related biological prognostic factor is needed. 

Histological grading has prognostic implications.
Histological parameters that are correlated with an
unfavorable prognosis include high histological grade and
vascular invasion (18, 19). Other potentially promising
unfavorable prognostic indicators are increased mitotic
activity, relatively few tumor-infiltrating lymphoid cells, and
extensive tumor necrosis. In the third edition of the WHO
classification (2004) (20), histological grading was described
only for adenocarcinoma: “Grading is based on conventional
histological criteria, including the extent to which the
architectural pattern of the tumor resembles normal lung
tissue, and cytologic atypia”; grades 1, 2, and 3 refer to well,
moderately, and poorly differentiated tumors, respectively. In
other words, malignant grading depends on the degree of
differentiation, including variations in histological
architecture and cell atypia. The new fourth edition of the
WHO classification (7) simply defined grade 1 (well-
differentiated; lepidic predominant), grade 2 (moderately
differentiated; acinar or papillary predominant), and grade 3
(poorly differentiated; solid or micropapillary predominant)
based on the single most predominant architectural pattern
of an adenocarcinoma. For other histological types,
histological grades are conventionally defined as grade 1
(well-differentiated), grade 2 (moderately differentiated), and

grade 3 (poorly differentiated). Several studies have
demonstrated that the invasive adenocarcinoma classification
was related to the histological grade. Sica et al. proposed that
histological grading by the new IASLC/ATS/ERS
classification system provided good separation of patients
with stage I lung adenocarcinoma in terms of disease-free
survival, and it was more objective than the conventional
grading by tumor differentiation (21). In addition, the current
WHO classification system has a crucial flaw in that most
adenocarcinomas (>80%) are invasive tumors with highly
heterogeneous components (20). The percentage of tumors
with well to moderate differentiation was significantly higher
in the lepidic predominant group, whereas the percentage
with poor differentiation was significantly higher in the solid
predominant group (11, 22, 23). 

Cellular proliferation is an important consideration in
NSCLC because of its significant relationship with patient
prognosis (24). Several studies have demonstrated that for lung
adenocarcinoma, this histological grading based on architectural
subtypes has implications beyond just predicting prognosis (11,
23). Yoshizawa et al. examined 514 patients with stage I
adenocarcinoma and demonstrated that patients with the
micropapillary-predominant subtype had a poor outcome (11).
Furthermore, recent data suggest that the poorly differentiated
solid and micropapillary histological subtypes are not only
correlated with poor survival, but are also predictive of a
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Figure 2. Recurrence-free survival curves for all patients according to
histological grade (G). The 5-year recurrence-free survival rates were
92.9% in G1, 56.0% in G2, and 47.6% in G3+4 groups (p<0.001).

Figure 1. Overall survival curves for all patients according to
histological grade (G). The 5-year overall survival rates were 95.8% in
G1, 85.7% in G2, and 72.1% in G3+4 groups (p<0.001).



survival benefit with cisplatin-based adjuvant chemotherapy in
patients with surgically-resected adenocarcinoma (12).
However, although previous studies have demonstrated that
stage I adenocarcinoma can be prognostically stratified using
architectural patterns, the prognostic value of architectural
subtypes in more advanced stages of lung adenocarcinoma
remains unclear (13). Weichert et al. proposed a grading system
for lung squamous cell carcinoma based on a scoring system in
which the scores for two independent prognostic markers
(tumor budding and tumor cell nest size) are summed (14). This
scoring system demonstrated prognostic significance for overall
survival by univariate and multivariate analyses. Although some
histological grading systems are available for NSCLC, a widely
accepted histological grading system with clearly defined
criteria and demonstrable clinical significance has not been

developed (8). Accurate determination of histological
differentiation might be difficult. In the eighth version of the
UICC (16) and fourth edition of the WHO classification (7), the
histological grading systems are defined in addition to
adenocarcinoma. This definition has a problem, namely the
grading of lung adenocarcinoma using architectural versus
nuclear approaches or a combination of both. This definition is
obscure and makes grading confusing, and it may cause
pathologists to rely on subjective judgments. Furthermore, it has
become important to determine whether histological grading
should be performed using one system for all types or separate
systems for each histological type (8). There is a need to
establish a grading system for lung cancer using resected
specimens like the systems used for carcinomas of the breast
(25), prostate (26), and kidney (27).
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Table III. Univariate analysis of factors influencing survival of all patients after complete resection of primary lung cancer.

Factor                                                                  Comparison                                          Hazard ratio                          95% CI                             p-Value

Age                                                                 ≥70 vs. <70 years                                      1.659                                  0.970-2.840                         0.065
Gender                                                             Male vs. female                                        2.401                                  1.268-4.548                         0.007*
CT findings                                                  Pure GGN vs. other                                     1.129×10–8                        0.000-Inf                              0.995
Location                                                        Peripheral vs. other                                     1.455                                  0.734-2.884                         0.283
Histological grade                                            G2+3+4 vs. G1                                        2.675                                  1.863-3.842                       <0.001*
pStage                                                                     I vs. ≥II                                              0.463                                  0.266-0.806                         0.006*
pT                                                                          ≥2 vs. ≤1                                             3.684                                  2.062-6.581                       <0.001*
Histology                                    Adenocarcinoma vs. non-adenocarcinoma                  0.365                                  0.216-0.617                         0.006*
Invasive size of tumor                                    >30 vs. ≤30 mm                                       3.182                                  1.876-5.399                       <0.001*
pN                                                                           ≥1 vs. 0                                              1.934                                  1.391-2.688                       <0.001*
PL                                                                   Present vs. absent                                      2.990                                  1.767-5.061                       <0.001*
V                                                                     Present vs. absent                                      6.669                                  3.447-12.900                     <0.001*
LY                                                                   Present vs. absent                                      4.752                                  2.509-9.000                       <0.001*
CEA                                                                 ≥5 vs. <5 ng/ml                                        2.284                                  1.351-3.863                         0.002*

CEA: Carcinoembryonic antigen; CI: confidence interval; CT: computed tomographic; GGN: ground glass nodule; Inf: infinity; LY: lymphatic vessel
invasion factor; PL: pleural invasion factor; V: vascular invasion factor; *p<0.05.

Table IV. Multivariate analysis of factors influencing survival of all patients after complete resection of primary lung cancer.

                                                                            Comparison                                          Hazard ratio                          95% CI                             p-Value

Gender                                                             Male vs. female                                            1.498                              0.754-2.976                         0.249
Histological grade                                            G2+3+4 vs. G1                                            1.589                              1.040-2.428                         0.032*
Histology                                    Adenocarcinoma vs. non-adenocarcinoma                      0.852                              0.465-1.559                         0.603
pT                                                                          ≥2 vs. ≤1                                                 1.400                              0.648-3.025                         0.393
pN                                                                           ≥1 vs. 0                                                  1.319                              0.902-1.929                         0.153
PL                                                                   Present vs. absent                                          1.096                              0.554-2.169                         0.791
V                                                                     Present vs. absent                                          2.997                              1.252-7.177                         0.014*
LY                                                                   Present vs. absent                                          1.138                              0.498-2.604                         0.759
CEA                                                                 ≥5 vs. <5 ng/ml                                            1.486                              0.856-2.581                         0.160

CEA: Carcinoembryonic antigen; CI: confidence interval; LY: lymphatic vessel invasion factor; PL: pleural invasion factor; V: vascular invasion
factor; *p<0.05. Likelihood ratio test: p<0.001, Wald test: p<0.001, Score test: p<0.001.  



In this study, several pathologists determined the
histological grades by emphasizing on cell differentiation.
The histological grade based on conventional histological
criteria was an independent predictor of prognosis and
recurrence for all stages and histological types. These results
imply that the histological grade might actually reflect the
biological malignancy of the tumor itself. Furthermore, our
multivariate analysis did not identify the pT or pN descriptor
as independent predictors of prognosis, although the
univariate analysis did. We assume that although the pTNM
classification only shows advanced-stage cancer when
NSCLC has been resected, this classification does not always
accurately reveal the tumor cell biological malignancy
because of clinical, pathological, and molecular heterogeneity.
However, the histological grade and vascular invasion factor

might reflect therapeutic efficacy after recurrence.
Histological grading based on tumor cell differentiation is
very useful in assessing the prognosis of NSCLC. Although
it is a traditional grading system, it is simple and practical
regardless of the histological type of NSCLC.

In this study, we investigated the relationship between
prognosis and histological grade and demonstrated that
histological grade was a prognostic factor of NSCLC. We
assume that the histological grade can reflect the biological
malignancy of NSCLC and serve as a simple biomarker for
NSCLC. Furthermore, we believe that the conventional
histological grading system could be an acceptable
prognostic factor for all stages of resectable NSCLC.

This study has two main limitations: its retrospective
design and small sample size. The histological grades were
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Table V. Univariate analysis of factors influencing recurrence in all patients after complete resection of primary lung cancer.

Factor                                                                  Comparison                                          Hazard ratio                          95% CI                             p-Value

Age                                                                 ≥70 vs. <70 years                                          1.345                              0.949-1.906                         0.095
Gender                                                             Male vs. female                                            1.381                              0.955-1.998                         0.087
CT findings                                                  Pure GGN vs. other                                         0.039                              0.005-0.281                         0.001*
Location                                                        Peripheral vs. other                                         1.013                              0.679-1.514                         0.948
Histological grade                                            G2+3+4 vs. G1                                            2.468                              1.962-3.106                       <0.001*
pStage                                                                     I vs. ≥II                                                  5.199                              3.637-7.432                       <0.001*
pT                                                                          ≥2 vs. ≤1                                                 3.230                              2.228-4.684                       <0.001*
Histology                                    Adenocarcinoma vs. non-adenocarcinoma                      0.603                              0.420-0.865                         0.006*
Invasive size of tumor                                    >30 vs. ≤30 mm                                           2.744                              1.937-3.886                       <0.001*
pN                                                                           ≥1 vs. 0                                                  2.871                              2.364-3.488                       <0.001*
PL                                                                   Present vs. absent                                          2.673                              1.883-3.795                       <0.001*
V                                                                     Present vs. absent                                          5.226                              3.501-7.800                       <0.001*
LY                                                                   Present vs. absent                                          6.215                              3.925-9.840                       <0.001*
CEA                                                                 ≥5 vs. <5 ng/ml                                            2.284                              1.613-3.235                       <0.001*

CEA: Carcinoembryonic antigen; CI: confidence interval; CT: computed tomographic; GGN: ground glass nodule; LY: lymphatic vessel invasion
factor; PL: pleural invasion factor; V: vascular invasion factor; *p<0.05. 

Table VI. Multivariate analysis of factors influencing recurrence of all patients after complete resection of primary lung cancer.

Factor                                                                  Comparison                                          Hazard ratio                          95% CI                             p-Value

CT findings                                                  Pure GGN vs. other                                         0.190                              0.025-1.423                         0.106
Histological grade                                            G2+3+4 vs. G1                                            1.533                              1.173-2.005                         0.002*
Histology                                    Adenocarcinoma vs. non-adenocarcinoma                      1.126                              0.753-1.685                         0.562
pT                                                                          ≥2 vs. ≤1                                                 1.441                              0.865-2.403                         0.161
pN                                                                           ≥1 vs. 0                                                  1.988                              1.573-2.512                       <0.001*
PL                                                                   Present vs. absent                                          0.813                              0.505-1.310                         0.396
V                                                                     Present vs. absent                                          2.296                              1.363-3.868                         0.002*
LY                                                                   Present vs. absent                                          1.417                              0.779-2.576                         0.253
CEA                                                                 ≥5 vs. <5 ng/ml                                            1.360                              0.944-1.958                         0.099

CEA: Carcinoembryonic antigen; CI: confidence interval; CT: computed tomographic; GGN: ground glass nodule; LY: lymphatic vessel invasion
factor; PL: pleural invasion factor; V: vascular invasion factor. Likelihood ratio test: p<0.001, Wald test: p<0.001, Score test: p<0.001. CEA:
carcinoembryonic antigen, CI: confidence interval, GGN: ground glass nodule, *p<0.05. 



not reclassified based on the fourth edition of the WHO
classification (7) or eighth edition of TNM staging (16)
within the study period because of assessment of
conventional histological grading system for all histological
types of NSCLC, and examination as to whether one
grading system can be a prognostic factor for all
histological types of completely resected NSCLC. More
validation studies are needed before an appropriate grading
system can be recommended, not only for lung
adenocarcinoma but also for all histological types of
NSCLC. 

In summary, we found that conventional histological
grading is a prognostic factor for completely resected NSCLC,
despite the aforementioned limitations of this study. There is
a great need for additional investigation of histological grading
in order to determine a simple and clear-cut classification that
reflects prognosis or treatment. Studies involving a large,
multi-institutional cohort will be important to validate these
findings. Further investigation is required to determine the
relationship between prognosis and histological grade. 
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