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A 58-year-old man, incapable of maintaining oxygen saturation with mechanical ventila-
tion, was admitted to our hospital for veno-venous extracorporeal membrane oxygenation
(ECMO) treatment. He was diagnosed with acute respiratory distress syndrome (ARDS) due
to influenza A pneumonia. His condition stabilized with antibiotics and steroid adminis-
tration, but weaning from ECMO failed due to post-infectious pulmonary sequelae. On
day 84 after admission, he underwent bilateral lung transplantation. In the postoperative
phase, he did not regain consciousness even after discontinuation of sedatives for 3 days.
However, spontaneous pupillary reflex and eye movements were preserved, while com-
munication and upper and lower limb movements were affected. The nerve conduction
study was diagnostic of Guillain-Barré syndrome. He was managed with intravenous im-
munoglobulins and plasmapheresis. Mild recovery of the facial muscles was seen, but he
died 24 days post-surgery due to progressive ARDS and sepsis.
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Case report

A 58-year-old man was admitted to a local hospital be-
cause of fever, dyspnea, and cough with expectoration. His
chest radiograph showed bilateral consolidation of the
lungs, which was suggestive of pneumonia; therefore, he
was started on antibiotic treatment. Since his oxygen satu-
ration continued to decrease, he was intubated and kept on
a ventilator. After a week of hospitalization, oxygen satura-
tion still could not be maintained with mechanical ventila-
tion. He was then transferred to Hallym University Sacred
Heart Hospital for veno-venous extracorporeal membrane
oxygenation (ECMO) treatment. We performed a respira-
tory viral panel test, which led to the diagnosis of acute re-
spiratory distress syndrome (ARDS) due to influenza A
pneumonia. After a few weeks of treatment with awake ve-
no-venous ECMO, the levels of inflammatory markers
normalized, and his general condition improved. However,
he could not be weaned from ECMO due to post-infectious
pulmonary sequelae. A chest computed tomography scan

on the 67th day after admission showed extensive ground
glass opacities and diffuse bronchiectasis in both lungs
(Fig. 1). Bilateral lung transplantation was performed on
the 84th day of hospital stay. In the operation, an arterial
cannula was inserted into the ascending aorta and 2 can-
nulas of veno-venous ECMO were connected and used as a
venous cannula to convert the setup to central veno-arteri-
al ECMO. The ischemic time of the right donor lung was 3
hours and that of the left donor lung was 4 hours and 56
minutes. After anastomosis finished, weaning from ECMO
was attempted, but the patient’s blood pressure was not
maintained even with sufficient inotropes and fluids due
to decreased heart function. Eventually, a single arterial
cannula was inserted into the femoral artery to change
central veno-arterial ECMO into peripheral ECMO, and
the operation was completed. Induction therapy with methyl-
prednisolone (500 mg) was administered intravenously. An
immunosuppressive regimen consisting of tacrolimus (tar-
get therapeutic range, 5-14 pg/mL) and mycophenolate
mofetil (1,000 mg/day) was started after transplantation.
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Fig. 1. Chest computed tomography image showing extensive
ground glass opacities and diffuse bronchiectasis in the bilateral
lungs.

Due to bleeding owing to coagulopathy after surgery, he
was re-operated on days 1 and 2 after transplantation. There-
after, sedatives were stopped, and we waited for the patient
to regain consciousness. However, even 3 days after the
second operation for bleeding control, he was unresponsive
and showed no movement of the upper and lower extremi-
ties except for spontaneous pupil and eye movement. Deep
tendon reflexes of the patient’s limbs were absent, and a
nerve conduction study was performed to investigate the
cause. The results were suggestive of sensory-motor poly-
neuropathy (motor-dominant demyelinating neuropathy)
(Table 1). Cerebrospinal fluid testing was not performed
due to the patient’s poor general condition and bleeding
tendency. No electrolyte abnormalities or other causes
were found. Guillain-Barré syndrome (GBS) was diagnosed
based on its typical clinical manifestations. We started in-
travenous immunoglobulin therapy (IVIG) and plasma-
pheresis, which are the conventional treatments for GBS.
Bronchoscopic toileting was performed regularly for effec-
tive lung care. As the treatment progressed, mild recovery
of facial muscles was seen, but the patient died 24 days af-
ter surgery due to progression of ARDS and sepsis.

The patient’s spouse provided written informed consent
for the publication of his clinical details and images.

Discussion

GBS is a rare disease characterized by acute areflexic pa-
ralysis due to damage to the peripheral nervous system

through an impaired immune response. The incidence of
GBS is reported as 0.89 to 1.89 cases per 100,000 person-
years, with a male-to-female ratio of 1.78 [1]. Although the
immuno-pathogenesis of this disease has not been clearly
identified, its basic mechanism is an inappropriate autoim-
mune response that damages the myelin sheath of neurons.
The treatments available include IVIG and plasmapheresis.
However, GBS has a poor prognosis, since 20% of the pa-
tients have persistent disability and approximately 5% die
from medical complications [2]. Infections, vaccination,
and surgery are known to increase its incidence.

GBS is difficult to diagnose because there are no bio-
markers with high specificity and sensitivity. Therefore,
the diagnosis of GBS is based on clinical manifestations
and ancillary laboratory investigations and the commonly
used criteria presented by the National Institute of Neuro-
logical Disorders and Stroke, which consist of features re-
quired for diagnosis, features strongly supportive of diag-
nosis, and features that rule out diagnosis [3]. In this case,
the patient showed progressive motor weakness and are-
flexia, which are features required for diagnosis. Several
strongly supportive features were also observed: symmetry
of symptoms, cranial nerve involvement, autonomic dys-
function, and electrodiagnostic features of sensory-motor
neuropathy.

Since GBS involves an autoimmune mechanism, it was
thought that transplant patients undergoing immunosup-
pressive management would be protected from GBS. How-
ever, there have been many reports of GBS being associated
with transplantation. In case of bone marrow transplanta-
tion, the incidence of GBS is reported to be 0.3%-0.7%,
which is much higher than that in the general population
[4]. A study reported by El-Sabrout et al. [5] regarding GBS
cases occurring after solid organ transplantation indicated
that cytomegalovirus infection plays an important role in
the development of GBS in transplant patients. However,
several case reports have also been published wherein GBS
was reported to occur after transplantation without any
history of infection [6,7]. These reports suggested that tac-
rolimus, an immunosuppressive drug classified as a calci-
neurin inhibitor and used after solid organ transplantation,
may cause GBS. Neurotoxicity related to calcineurin inhib-
itors, such as tacrolimus and cyclosporine, is well described
in the literature; furthermore, it has been claimed that
neurotoxicity associated with these drugs may be reversed
by reducing the dosage [8].

In our patient, a history of influenza A infection, major
surgery, and administration of tacrolimus were the risk
factors for GBS. Unlike other cases in which GBS occurred
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Table 1. Motor nerve conduction and sensory nerve conduction

Nerve and site Latency (msec) Amplitude (mV) Segment Distance (mm) CV (m/sec)
Motor nerve conduction

Tibial (left)

Ankle 4.7 2.5 AH-ankle

PF 15.2 1.5 Ankle-PF 350 33
Tibial (right)

Ankle 4.3 2.6 AH-ankle

PF 13.9 1.4 Ankle-PF 380 40
Median (left)

Wrist 4.2 2.3 APB—wrist

Elbow 8.9 2.3 Wrist-elbow 225 48

Axilla 11.2 2.3 Elbow-axilla 100 43
Ulnar (left)

Wrist 2.9 1.5 ADQ-wrist

BE 7.5 1.3 Wrist-BE 240 52

AE 9.2 1.2 BE-AE 80 47

Axilla 10.5 1.1 AE-axilla 80 62
Median (right)

Wrist 4.5 3.3 APB—wrist

Elbow 9.8 3.2 Wrist-elbow 240 45

Axilla 11.8 3.2 Elbow—axilla 100 50
Ulnar (right)

Wrist 3.3 2.7 ADQ-wrist

BE 8.7 1.5 Wrist-BE 235 44

AE 10.4 1.5 BE-AE 80 47

Axilla 11.6 1.2 AE-axilla 80 67

Sensory nerve conduction

Median (left)

Digit Il 2.8 30 R1—digit 1 125 45

Mid-palm 2.3 44 R1-mid palm 85 37

Wrist 4.9 9 R1—-wrist 230 47

Elbow 2.6 9 R1-elbow 110 38
Ulnar (left)

DigitV 3.4 8 R2-digitV 125 37

Wrist 5.2 7 R2—wrist 240 46

Elbow 2.3 12 R2—elbow 100 43
Median (right)

Digit Il 3.5 27 R1—digitl|l 130 37

Mid palm 3.0 42 R1-mid palm 90 30

Wrist 5.1 13 R1-wrist 230 45

Elbow 2.2 56 R1-elbow 100 45
Ulnar (right)

DigitV 3.5 11 R2-digitV 120 34

Wrist 53 13 R2-wrist 240 45

Elbow 2.0 6 R2—elbow 100 50

The nerve conduction study showed delayed distal latency, reduction of amplitude, and slowed nerve conduction velocities in both motor and
sensory nerves. This sensory-motor polyneuropathy (motor-dominant demyelinating neuropathy) was suggestive of Guillain-Barré syndrome.

AH, abductor hallucis; PF, popliteal fossa; APB, abductor pollicis brevis; ADQ, abductor digiti quinti; BE, below elbow; AE, above elbow; R1/2,
recording site.

weeks to months after transplantation [4-6], this patient It was difficult for us to decide whether the patient’s un-
developed GBS in the immediate postoperative period. To  consciousness was due to sedation by an anesthetic drug or
the best of our knowledge, there have been no reports of  the symptoms of the disease.

the development of GBS immediately after transplantation. The patient received veno-arterial ECMO owing to car-
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diogenic shock that occurred during surgery. The patient’s
echocardiography findings were normal before transplan-
tation and there were no other causes of acute heart failure.
However, there have been reports of stress cardiomyopathy
as a rare complication of GBS [9]. Therefore, the deteriora-
tion of the cardiac function in this patient is likely to have
been associated with the development of GBS.

Although we considered discontinuation of tacrolimus,
we did not stop it because of concerns regarding acute re-
jection. Given the patient’s condition, discontinuation of
tacrolimus to restore spontaneous movement and respira-
tory function rapidly might have been more helpful. Since
spontaneous breathing and expectoration of sputum are
important in lung transplantation, we performed broncho-
scopic toileting to prevent pneumonia. However, in immu-
nosuppressed patients who are unable to move and cannot
breathe spontaneously, the progression of sepsis cannot be
prevented due to the exacerbation of pneumonia.

Patients undergoing lung transplantation have many risk
factors for the development of GBS. They are usually vacci-
nated for pneumonia before transplantation and continue
to take tacrolimus after surgery. In addition, as major sur-
gery, lung transplantation itself is a tremendous risk factor.
If GBS develops in a stable state several weeks to months
after surgery, one can focus on its treatment and choose to
discontinue tacrolimus. However, if it occurs immediately
after surgery as in the present case, there are many limita-
tions regarding treatment and diagnosis.

From this case, we can learn that it is always helpful to
keep in mind that GBS may occur immediately after trans-
plantation, and it should also be noted that stress cardio-
myopathy may develop as a complication of GBS.
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