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an epidural catheter after left upper
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Abstract

Background: There are several recent reports that left upper lobe lung resection is a risk factor for the development of
postoperative thromboembolism. Although administering epidural analgesia is common in thoracic surgery,
anesthesiologists should be alert when administering epidural analgesia to a patient undergoing left upper
lobectomy, considering the increased risk of postoperative thromboembolism and the potential need for
anticoagulation or fibrinolytic therapy in the immediate postoperative period.

Case presentation: A seventy-one-year-old female with a metastatic lung lesion developed a cerebral infarction
approximately 30 h after video-assisted thoracoscopic left upper lobectomy. Cerebral intravascular therapy was
indicated and the epidural catheter was removed immediately to avoid formation of an epidural hematoma.
Approximately four hours after onset, reperfusion was successfully established by aspiration of endovascular thrombi.
She recovered with mild residual paralysis of the left upper extremity and was transferred to a rehabilitation facility.

Conclusions: We present a patient with a cerebral infarction after left upper lobectomy. Left upper lobectomy is
associated with an increased risk of postoperative thromboembolism. Although the exact mechanism of thrombosis
after left upper lobectomy is unclear, a judicious decision should be made regarding epidural catheter placement for
postoperative analgesia.
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Background
Paraplegia due to acute spinal epidural hematoma after
the placement or removal of epidural catheters is very
rare, but once a hematoma develops, the prognosis is
often devastating. Known risk factors for acute spinal
epidural hematomas include thrombocytopenia, anti-
coagulant or antiplatelet therapy, and being an elderly
female.
There are several recent reports that left upper lobe

(LUL) lobectomy is a risk factor for the development of
postoperative cerebral thromboembolism [1–3]. The
mechanism of cerebral infarction after LUL lobectomy
may include stasis of blood flow in the stump of the left
upper pulmonary vein because the left upper pulmonary

vein stump may be longer than other pulmonary vein
remnants for anatomical reasons [2]. Although
administering epidural analgesia is common in
thoracic surgery, anesthesiologists should be alert
when administering epidural anesthesia to a patient
undergoing LUL lobectomy, considering the risk of
postoperative cerebral thromboembolism and potential
need for anticoagulation or fibrinolysis therapy in the
immediate postoperative period. We present a patient
who underwent LUL lobectomy, complicated by the
development of a postoperative cerebral thrombo-
embolism. The epidural catheter was immediately re-
moved to allow urgent administration of intravascular
therapy. A neuraxial hematoma did not develop.

Case presentation
A 71-year-old female with a pulmonary metastasis
from primary sigmoid colon cancer presented for
video-assisted thoracoscopic LUL lobectomy. She
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underwent resection of sigmoid colon cancer (Stage-
IIA T3N0M0) five years previously. She did not
receive adjuvant chemotherapy. Recent computed
tomography scan revealed a mass in the left upper
lobe of the lung, and she was admitted to undergo
video-assisted thoracoscopic LUL lobectomy. She had
a history of hypertension and osteoporosis, treated
with raloxifen, alfacalcidol, fexofenadine hydrochloride,
pseudoephedrine and esomeprazole magnesium hydrate.
She smoked two packs of cigarettes per day for 45 years.
Physical examination on admission was unremarkable.
Preoperative electrocardiogram showed sinus rhythm with
an incomplete right bundle branch block. After placement
of an epidural catheter between the fifth and sixth verte-
brae, general anesthesia was induced with remifentanil
and propofol. Tracheal intubation was accomplished using
rocuronium bromide. Combined epidural and general
anesthesia was maintained with remifentanil, desflurane
and ropivacaine. The LUL lobectomy proceeded without
difficulty with an operating time of 157min. No arrhyth-
mias or severe hypotension were detected during the sur-
gery. She was transferred to a general ward after
extubation in the operating room.
The postoperative course was uncomplicated with no

episodes of atrial fibrillation on the first postoperative
day. On the evening of the second postoperative day, she
was seen to lean suddenly to the left after urinating. She
developed left hemiparesis, right conjugate deviation and
dysarthria. She underwent emergency magnetic reson-
ance imaging after immediate removal of the epidural
catheter. Cerebral magnetic resonance angiography re-
vealed cessation of blood flow in the right internal ca-
rotid artery (Fig. 1). An acute cerebral infarction was
diagnosed and she was transferred to another hospital to
receive intravascular therapy. Initially, 4000 units of
heparin were given intravenously. Four hours after onset
of arterial occlusion, extensive dark brown thrombi were
removed though the intravascular catheter, and cerebral
perfusion was reestablished. She received protamine at
the end of procedure. Anticoagulation therapy was
delayed until postoperative day 21 because a minimal
hemorrhagic infarction developed. She recovered with
only mild paralysis of the left upper extremity and was
transferred to a rehabilitation facility on postoperative
day 37.

Discussion
The incidence of cerebral infarction after pulmonary
lobectomy or segmentectomy is reported to be just 0.6%
[4]. This incidence is similar to that after other types of
operations such as general surgery, cardiac surgery, etc.
However, it has been recently reported that the inci-
dence of cerebral infarction following LUL lobectomy is
as high as 4.5% [1]. The mechanism of cerebral

infarction after LUL lobectomy may include stasis of
blood flow in the stump of the left upper pulmonary
vein [2]. The left upper pulmonary vein stump may be
longer than other pulmonary vein remnants for anatom-
ical reasons [2]. Theoretically, a thrombus may easily be
generated in a long vein remnant due to stasis [3]. In the
present patient, a potential embolic source may have
been in the left upper pulmonary vein remnant since the
patient had no features consistent with perioperative
atrial fibrillation, or a plaque in the aorta or carotid
arteries. The thrombi retrieved by intravascular
aspiration appeared relatively fresh, suggesting that they
were formed during or immediately after surgery. For
these reasons, the left upper pulmonary vein stump is a
likely source of the emboli. Therefore, early postopera-
tive anticoagulation may be indicated to prevent
thrombus formation.
In the present patient, we removed the epidural

catheter immediately after recognizing the cerebral
infarction to maximize the time from removal until
initiating the planned intravascular treatment for the
cerebral embolism. Approximately four hours after
removing the epidural catheter, intravascular
thrombus aspiration was performed. Although 4000
units of heparin were administered intravenously at
the beginning of the intravascular procedure, no
thrombolytic medication was used. A four-hour
interval between epidural catheter removal and
administration of intravenous heparin may be suffi-
cient. The American Society of Regional Anesthesia

Fig. 1 Cerebral magnetic resonance angiography. Cerebral magnetic
resonance angiography performed 30 h after left upper lobe resection
demonstrates interruption of blood flow in the right internal carotid artery

Kitajima et al. BMC Anesthesiology           (2019) 19:27 Page 2 of 4



and Pain Medicine guideline states that a one-hour
interval between needle placement and intravenous
heparin administration decreases the risk of signifi-
cant bleeding [5]. Early detection and selective intra-
vascular therapy may have contributed to the good
outcome.
Cerebral infarction can occur in patients undergoing

LUL lobectomy even when perioperative intravenous
heparinization is performed [1, 3]. To prevent thrombus
formation, prophylactic subcutaneous heparin injection
is probably insufficient and therapeutic systemic
heparinization should be considered postoperatively.
However, it is not recommended to remove the epidural
catheter in patients undergoing continuous intravenous
heparinization, since that may increase the risk of epi-
dural hematoma formation. An epidural catheter can be
kept in place while a patient is undergoing anticoagula-
tion therapy as long as the acute pain service maintains
close observation of the patient. However, migration or
spontaneous removal of the catheter can happen. Clinic-
ally significant movement of catheters was reported in
approximately 30% of patients with postoperative epi-
dural catheters [6, 7], while accidental removal was re-
ported in approximately 17% of catheters [8].
Fibrinolytic therapy may be needed in specific situations.
Although this patient was expeditiously given intravas-
cular therapy, this intervention is not ubiquitously avail-
able. In facilities where intravascular therapy is not
available, it is reasonable to perform fibrinolytic therapy
in patients with postoperative cerebral infarction [9].
Nevertheless, the safety of epidural analgesia for patients
who have the potential to receive fibrinolytic therapy has
been debated. It is reasonable to use other treatment
modalities other than epidural analgesia because a pa-
tient who underwent LUL lobectomy may develop
thromboembolism with increased likelihood and may
need early postoperative anticoagulation or fibrinolytic
therapy.
In our institution, we have implemented routine intra-

venous systemic heparinization for three days in patients
following LUL lobectomies after having the experience
of treating this patient. Along with this protocol for
postoperative anticoagulation therapy, we changed post-
operative analgesia from the routine placement of epi-
dural catheters to intercostal nerve blocks with
intravenous patient-controlled analgesia. After these pol-
icy changes, approximately one hundred LUL lobecto-
mies have been performed, and no postoperative
thromboembolic events have occurred. In contrast to
previous reports [1, 3], this experience suggests that
early postoperative intravenous systemic heparinization
may be effective to prevent postoperative thrombo-
embolism, although a randomized controlled study with
longer follow-up and a larger sample size is necessary to

determine the efficacy, safety and optimal duration of
this practice.

Conclusions
We present a patient who developed a cerebral infarc-
tion after a LUL lobectomy. Although the exact mechan-
ism of thrombosis after LUL lobectomy has been not
elucidated, a judicious decision should be made regard-
ing epidural catheter placement for postoperative anal-
gesia. In the future, prophylactic anticoagulation may be
indicated depending on the specific type of pulmonary
resection.

Abbreviations
LUL: left upper lobe

Acknowledgements
The authors thank to Dr. D. Kakimoto, T. Goto and M. Sekiguchi for their
helping for management of the patient.

Funding
None.

Availability of data and materials
Not applicable.

Authors’ contributions
AK performed the literature review, compiled the case report and discussion,
reviewed and selected the relevant images and drafted the manuscript. YO
helped developing the conception of the case report, and critically revised
the manuscript. MS and AL helped drafting the manuscript and critically
revised the manuscript. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
The patient provided written informed consent for publication of this case
report.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Anesthesiology and Critical Care Medicine, Jichi Medical
University Saitama Medical Center, 1-847 Amanumacho, Omiyaku, Saitama
330-8503, Japan. 2Department of Surgery, Jichi Medical University, 1-3311
Yakusiji, Shimono, Tochigi, Saitama 329-0498, Japan.

Received: 26 October 2018 Accepted: 15 February 2019

References
1. Yamamoto T, Suzuki H, Nagato K, Nakajima T, Iwata T, Yoshida S, et al. Is left

upper lobectomy for lung cancer a risk factor for cerebral infarction? Surg
Today. 2016;46:780–4.

2. Ohtaka K, Hida Y, Kaga K, Kato T, Muto J, Nakada-Kubota R, et al.
Thrombosis in the pulmonary vein stump after left upper lobectomy as a
possible cause of cerebral infarction. Ann Thorac Surg. 2013;95:1924–8.

3. Ohtaka K, Takahashi Y, Uemura S, Shoji Y, Hayama S, Ichimura T, et al. Blood
stasis may cause thrombosis in the left superior pulmonary vein stump after
left upper lobectomy. J Cardiothorac Surg. 2014;9:159–65.

Kitajima et al. BMC Anesthesiology           (2019) 19:27 Page 3 of 4



4. Bateman BT, Schumacher HC, Wang S, Shaefi S, Berman MF. Perioperative
acute ischemic stroke in noncardiac and nonvascular surgery: incidence, risk
factors, and outcomes. Anesthesiology. 2009;110:231–8.

5. Horlocker TT, Vandermeuelen E, Kopp SL, Gogarten W, Leffert LR, Benzon
HT. Regional anesthesia in the patient receiving antithrombotic or
thrombolytic therapy: American Society of Regional Anesthesia and Pain
Medicine evidence-based guidelines (fourth edition). Reg Anesth Pain Med.
2018;43:263–309.

6. Burstal R, Wegener F, Hayes C, Lantry G. Subcutaneous tunnelling of
epidural catheters for postoperative analgesia to prevent accidental
dislodgement: a randomized controlled trial. Anaesth Intensive Care. 1998;
26:147–51.

7. Chadwick VL, Jones M, Poulton B, Fleming BG. Epidural catheter migration:
a comparison of tunnelling against a new technique of catheter fixation.
Anaesth Intensive Care. 2003;31:518–22.

8. Jabaudon M, Chabanne R, Sossou A, Bertrand PM, Kauffmann S, Chartier C,
et al. Epidural analgesia in the intensive care unit: an observational series of
121 patients. Anaesth Crit Care Pain Med. 2015;34:217–23.

9. Voelkel N, Hubert ND, Backhaus R, Haberl RL, Hubert GJ. Thrombolysis in
postoperative stroke. Stroke. 2017;48:3034–9.

Kitajima et al. BMC Anesthesiology           (2019) 19:27 Page 4 of 4


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

