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[ Abstract ] Intraoperative pleural lavage cytology is a diagnostic technique used to detect tumor cells and serve as a
prognostic parameter for non-small cell lung cancer (NSCLC) patients. In the past several decades, many scholars have been
dedicated to clarifying the relationships between positive intraoperative pleural lavage cytology results and postoperative sur-
vival as well as tumor recurrence and metastasis. However, the findings remained various due to the inhomogeneity of different
research. It has been confirmed that a positive intraoperative pleural lavage cytology result is one of the risk factors for the prog-

nosis of postoperative patients. This study reviewed the advances in research of intraoperative pleural lavage cytology in recent

2k

years from several aspects, including clinical significance, influencing factors and possible mechanisms.
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Tab 1 Factors associated with positive pre-resectional PLC
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Author, ref.number, year,
type of study

Patient group and saline volume for washing

Factors associated with positive pre-resectional PLC

(P value)

Shintani et al'®!(2008)

Prospective study

Taniguchi et al""*1(2009)
Prospective study

Kaneda et al''®(2011)
Retrospective study

Yanagawa et all"(2014)

Prospective study

Kameyama et al"”!(2014)

Retrospective study

Nakao et al'"?(2015)

Retrospective study

Tomizawa et al2(2016)

Retrospective study

Total number of patients: 1,271
Patients with positive PLC before lung resection: 67
(5.3%)
500 mL physiologic saline solution

Total number of patients: 296
Patients with positive PLC after thoracotomy: 14
(4.7%)
50 mL warm physiologic saline solution

Total number of patients: 3,231
Patients with positive PLC immediately after
thoracotomy: 148 (4.58%)
Physiological saline of <100 mL

Total number of patients: 428
Patients with positive PLC immediately after
thoracotomy: 19 (4.4%)

50 ml physiological saline solution

Total number of patients: 4,171
Patients with positive PLC immediately after
thoracotomy: 217 (5.2%)

Volume unknown

Total number of patients: 1,572
Patients with positive PLC immediately after
thoracotomy: 56 (3.6%)

100 mL physiological saline solution
Total number of patients: 860
Patients with positive PLC immediately after
thoracotomy: 38 (4.4%)

50 mL physiological saline solution

Pathologic stage (P=0.039,7)
Pathologic pleural involvement (P<0.000,1)
Pathologic T status (P=0.000,2)
Vascular invasion (P=0.004,8)

T stage (P=0.028)
Pleural invasion (P<0.000,1)
Lymphatic invasion (P=0.002)
N stage (P=0.369)
Vascular invasion (P=0.176)

Histology (adenocarcinoma) (P=0.015)
Pathological stage (P<0.001)
Pathological T score (P<0.001)
Pathological N score (P<0.001)

Pleural invasion (P<0.001)

Tumor size (P=0.008)
Pathological stage (P<0.001)
Pleural invasion (P<0.001)

Histology (adenocarcinoma) (P<0.000,1)
Pathological T category (P<0.000,1)
Pathological N category (P<0.000,1)
Pathological M category (P<0.000,1)

Pathological stage (P<0.000,1)
Pleural factor (P<0.000,1)

Pathological T classification (P<0.001)
Pathological N classification (P<0.001)
Pleural invasion (P<0.001)

Age (P=0.002)
Pleural invasion (P<0.000,1)

PLC: pleural lavage cytology.
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Tab 2 Factors associated with positive post-resectional PLC

Author, ref. number, year,
type of study

Patient group and saline volume for washing

Factors associated with positive pre-resectional PLC
(P value)

Shintani et al® (2008)
Prospective study
(2.5%)

Total number of patients: 1,271

Patients with positive PLC after lung resection: 32

Pathologic T status (P=0.001,6)
Vascular invasion (P=0.046,8)

500 mL physiologic saline solution

Taniguchi et al"®1(2009)
Prospective study

2,000 mL warm physiologic saline solution

Nakao et all'?(2015)
Retrospective study

Total number of patients: 296
Patients with positive PLC before closure: 26 (8.8%)

Total number of patients: 1,135
Patients with positive PLC before closure: 3 (0.26%)

N stage (P<0.000,1)
P factor (P=0.002)
Lymphatic invasion (P<0.000,1)
Vascular invasion (P<0.000,1)
Excluded from subsequent analyses due to lack of
data

2,000 mL-3,000 mL warm physiologic saline solution
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Tab 3 Studies demonstrating the prognostic significance of pleural lavage cytology immediately after thoracotomy and before lung resection

Author, ref. number,
year, type of study

Patient group

Outcomes: survival rate

Other results or comments

Shintani et al'®(2009)
Prospective study

Taniguchi et al""(2009)
Prospective study

Kawachi et al2"(2009)
Retrospective study

Aokage et al'(2010)
Prospective study

Kaneda et al'"®(2012)
Retrospective study

Nakao et al'?(2015)
Retrospective study

Tomizawa et al®?%(2016)

Retrospective study

Shoji et al*(2016)
Prospective study

Total number of patients: 1,271
Patients with positive PLC before
lung resection: 67 (5.3%)

Total number of patients: 296
Patients with positive PLC after
thoracotomy: 14 (4.7%)

Total number of patients: 563
Patients with positive pre-PLC: 41
(7.2%)

Total number of patients: 2,178
Patients with positive pre-PLC: 65
(3.0%)

Total number of patients: 3,231
Patients with positive pre-PLC: 148
(4.58%)

Total number of patients:1,572
Patients with positive pre-PLC: 56
(3.6%)

Total number of patients: 754
Positive pre-PLC immediately after
thoracotomy: 38 (5.1%)

Total number of patients: 700
Positive pre-PLC immediately after
thoracotomy: 58 (8.2%)

Five-year survival in pre-PLC positive
patients was 44.1% compared to 58.3% in
pre-PLC negative patients (P=0.039,4)

5-year survival rate for negative PLC vs
positive PLC after thoracotomy: 72% vs
45% (P=0.047)

Patients positive for pre-PLC had
significantly worse survival than pre-PLC

negative patients (P<0.000,1)

The 5-year survival rate was 37% in 65
patients without dissemination but
with a positive pre-PLC result, which

was significantly higher than 12% in 86

patients with dissemination (P=0.002)

Survival curves were significantly worse

(P<0.001) in the pre-PLC positive group

Recurrence was observed more frequently
(P<0.001) and the rate of pleural
recurrence at the initial site was higher
(P<0.001) in pre-PLC positive patients.

The 5-year OS of patients with positive PLC
was significantly shorter than that of those
with negative PLC and pT1 (P<0.000,1)
or negative PLC and pT2 (P<0.000,1) and
almost overlapped with that of those with
negative PLC and pT3 disease (P=0.601)

The 5-year OS of patients with positive
pre-PLC was significantly worse than
those with negative pre-PLC (P=0.000,1).
The RFS was similarly better for patients
with negative post-PLC status regardless
of pre-PLC findings (not significant).

PLC before lung resection cannot be
used as an independent prognostic
factor.

A significant correlation was found
between PLC after thoracotomy and T
factor.PLC after thoracotomy is not an

independent prognostic factor.

The incidence of intrathoracic
recurrence was significantly higher in
pre-PLC positive patients. Positive pre-
PLC was found to be an independent
prognostic factor.

Pre-PLC proved to be a strong
independent prognostic factor, but was
of less use in clinical practice compared

with post-PLC.

A positive pre-PLC result was found
to be a poor prognostic indicator. The
incidence of recurrence with pleuritis

carcinomatosa was significantly higher
in the pre-PLC positive group.

Positive pre-PLC had the significant
prognostic effect in surgically resected
NSCLC patients. However, it is not a
contraindication for surgical resection
and should be classified as pT3.

Positive PLC was an independent
prognostic factor in patients with
resected NSCLC. Patients with positive
PLC should be staged as pT3.

Post-PLC status but not pre-PLC status

together with pathologic N factor and

pathologic stage, was identified as an

independent factor for poor prognosis
(P=0.004,0).

pre-PLC: pleural lavage cytology before lung resection or immediately after thoracotomy; post-PLC: pleural lavage cytology after lung resection; OS:

overall survival; RFS: Recurrence-free survival.
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Tab 4 Studies demonstrating the prognostic significance of pleural lavage cytology after lung resection

Author, ref. number, year,

type of study

Patient group

Outcomes: survival rate

Other results or comments

Taniguchi et al®1(2009)
Prospective study

Shintani et a/'® (2009)
Prospective study

Aokage et al'¥(2010)

Prospective study

Shoji et al*4(2016)

Prospective study

Total number of patients: 296
Patients with positive PLC after
lung resection: 26 (8.8%)

Total number of patients: 1271

Patients with positive post-PLC:

32(2.5%)

Total number of patients: 2178

Patients with positive post-PLC:

70 (3.2%)

Total number of patients: 700

Patients with positive post-PLC:

47 (6.7%)

5-year survival rate for negative PLC
vs positive PLC before closure: 76% vs
32% (P<0.000,1)

Five-year survival rate was 21.9%
for patients with positive post-PLC
compared to 58.3% for patients with
negative post-PLC (P<0.000,1)

The 5-year survival rate for positive
post-PLC vs negative post-PLC: 22% vs
69% (P<0.001).

The5-year recurrence-free survival
rate for positive post-PLC vs negative
post-PLC: 4% vs 67% for patients with
(P<0.001).

The 5-year OS of patients with positive
post-PLC was significantly worse
than those with negative pre-PLC
(P<0.000,1).

The RFS was similarly worse for
patients with positive post-PLC status
regardless of pre-PLC findings (not
significant).

PLC before closure was found to be
an independent prognostic factor
(P=0.001) in multivariate analysis, in
contrast with PLC after thoracotomy
(P=0.26)

A significantly higher rate of pleural
recurrence was found in patients
with positive post-PLC compared to
patients with negative post-PLC

Post-PLC showed a stronger survival
impact than pre-PLC. Post-PLC was
also a strong predictor of recurrence.

Differences between the RFS
according to post-PLC status were
greater than those according to the
pre-PLC status. Multivariate analysis
of RFS revealed that post-PLC status
(P=0.009,0) is an independent
prognostic factor.
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