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Relationship between Pulmonary Vein Stump Length and Thrombosis
in the Early Phase after Anatomical Pulmonary Resection
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Abstract

Background: Postoperative cerebral infarction (CI) is a rare complication observed in the early phase after
lobectomy. Pulmonary vein (PV) stump thrombosis after lobectomy is an important risk factor for postop-
erative CI, which is significantly more frequent after left upper lobectomy. The long stump of the PV following
left upper lobectomy is implicated as a risk factor that favors PV stump thrombosis. In this study, we inves-
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tigated the risk factors for PV thrombosis after anatomical pulmonary resection including segmentectomy.

Methods: We retrospectively investigated 65 patients who underwent contrast-enhanced computed tomog-

raphy after anatomical pulmonary resection between December 2019 and April 2022, to determine the risk

factors associated with PV stump thrombosis.

Results: Two patients who underwent left upper lobectomy developed PV stump thrombosis; however, no

ClI was observed. Despite ligation of the PV on the proximal side or within the pericardium, we could not pre-

vent PV stump thrombosis in these patients. No PV stump thrombosis was observed after anatomical pul-

monary resection except after left upper lobectomy.

Conclusions: The risk of PV stump thrombosis after left upper lobectomy only by surgical procedures can-

not be completely avoided because the long PV stump remains despite surgical precautions.

Key Words: Pulmonary vein stump thrombosis, Anatomical pulmonary resection, Left upper lobectomy,

Length of pulmonary vein stump.
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Table 1 65H D FH -+

Factors PV stump J(=2) _ PVstump ] [0=63]
Clinical factors

Age (years) 76,635 (74-79) 70.08.8 (41-87)

Sex (Male) 00 3 (52)

Body mass index (kg/n?)
Performance status (0/1/2)
Pack-years of smaking
Surgical factors
Approach (Thoracotomyhvatsirats)
Operative modes (lob/pneuiseg)
Side (Lef)
Left upper lobectomy
Operative time (min)
Preoperative comorbidi
Antithrombotic/coagulant diug
Cartiovascular disease
Diabetes mellitus
Hypertension
Cerebral infarction
Chematherapy
Preoperative laboratory value
Hemoglobin value
Platelet count
PTNR
APTT
D-dimer
Pulmonary vein resection
Vessel resection (lgation)
Vessel resection (stapler)
Vessel resection (stapler + ligation)
Vascular stapler
Endo-GIA™ Tri-Staple™ camel
Endo-GIA™ SDR gray
Endo-GIA™ SDR white
Intrapericardial resection

20.6+0.9 (20.0-21.2)
0(0) /2 (100) /0 (0
46.0=62.6 (0-90)

1(60) /0 (0) /1 (50}
2(100) 10/(0) 10 (0}
2(100)

2 (100)
271.0%15.6 (260-262)

12,6221 (11.1-14.0)
32.7+18.7 (19.446.9)
0.99+0.11 (0.91-1.06)
415535 (3944)
26%3.0 (044.7)

2(100)
0(0)

0(0)

21632 (16.4-30.3)
44.(70) /18 (29) /1 (2)
27.22286 (0-90)

3(5) 158 (92) 12 3)
43 (68) /1 (2) 119 (30)
32(61)

9 (14)
212.4%73.4 (115-458)

10 (16)
9 (14)
9(14)
34 (64)
8(13)
13 (21)

13.6%1.6 (9.7-17.3)
24.0+6.5 (9.249.5)
0.99+0.07 (0.85-1.25)
32.0%3.2 (27-39)
1.1£1.5 (0.1-6.6)

9(14)
39 (62)
1321

1 (65)
6(9)
(1)

1(50) 1(2)
Length of the pulmonary vein stump (mm) 210267 (17:25) 7.127.3 (0-26)
Categorical data are shown as numbers (%) and continuous data as meanSD (range)
Abbreviations: PV, pulmanary vein; VATS, video-assisted thoracic surgery: RATS, robot-assisted thoracie surgery; lob,
Iobectomy: pneu, normalized ratio; APTT

seg,
activated partial thromboplastin time
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Feiti 1 EECIER C o Wi L B L Cld AT
7320.6 = 3.6mm T, YIEET L TIROEENLELAS
15.5 * 1.5mm & DRI )53 (P4 20.5 =

Length of the PV stump (mm)

LU Pneu

é
LL RU RL RM Seg

Abbreviations: PV, pulmonary vein; LU, left upper; LL, left lower; RU, right upper;
RM, right middle; RL, right lower; Seg, segmentectomy; Pnheu, pneumonectomy

Fig. 2 =Bl o il i vy o> 4= &

Table 2 /chili EZEGIRRIZ BT 2 WIHE)T % & Tl C oL BNk O &K S

n

Pre-left superior PV length  Post-left superior PV length

All 12
staple 1
staple + ligation 3
ligation 1
Intrapericardial resection 2

(mm) (mm)
318=49 206+36
28 20
315=50 20534
35 26
335%15 155215

Continuous data are shown as mean=SD
Abbreviations: PV, pulmonary vein
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