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Abstract
Introduction: There are rare reports of the occurrence of acute transverse myelitis and Guillain–Barré syndrome after 
various surgical procedures and general/epidural anaesthesia. The concomitant occurrence of these pathologies is 
very rare and is called Guillain–Barré and acute transverse myelitis overlap syndrome. In this article, we present the 
case of a second trimester pregnant patient who developed Guillain–Barré and acute transverse myelitis overlap 
syndrome. Case presentation: We report the case of a 16-year-old female patient who underwent a therapeutic ter-
mination of pregnancy two weeks prior to the onset of the disease with gradual development of a motor deficit with 
walking and sensitivity disorders, fecal incontinence.  The diagnosis was based on clinical exam, electroneurography 
and spinal magnetic resonance imaging. Endocrinopathies, infectious diseases, autoimmune and inflammatory dis-
eases, neoplastic diseases and vitamin deficiencies were ruled out. Our patient attended five sessions of therapeutic 
plasma exchange, followed by steroid treatment, intravenous immunoglobulin with minimum recovery of the motor 
deficit in the upper limbs, but without significant evolution of the motor deficit in the lower limbs. The patient was 
discharged on maintenance corticotherapy and immunosuppressive treatment with azathioprine. Conclusions: We 
report a very rare association between Guillain–Barré syndrome and acute transverse myelitis triggered by a surgical 
intervention with general anaesthesia. The overlap of Guillain–Barré syndrome and acute transverse myelitis makes 
the prognosis for recovery worse, and further studies are needed to establish the first-line therapy in these cases.  
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 �Introduction
The neurological complications that occur after sur-
gery and epidural anaesthesia are usually considered 
to be local complications (epidural haematomas, ab-
scesses, etc.) and are reported in the literature to have 
a low prevalence of 0.005–0.07% [1]. However, there 
are rare reports of the occurrence of acute transverse 
myelitis (ATM) and Guillain–Barré syndrome (GBS) 
after various surgical procedures and general/epidur-
al anaesthesia [1]. The common subtypes of GBS are 
acute inflammatory demyelinating polyradiculoneu-

ropathy (AIDP), which is the most frequent, and acute 
motor axonal neuropathy (AMAN), acute motor-sen-
sory axonal neuropathy (AMSAN) and Miller–Fisher 
syndrome, the last of which is a less common variant 
of GBS [1, 2, 3]. ATM is an inflammatory process that 
occurs in the spinal cord; it usually affects multiple seg-
ments and is a medical emergency [1, 4]. The concomi-
tant occurrence of these pathologies is called Guillain–
Barré (GB) and ATM overlap syndrome [5]. In this 
article, we present the case of a patient who developed 
GB and ATM overlap syndrome. 
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 �Case presentation 
We report the case of a 16-year-old female patient who 
underwent a therapeutic termination of pregnancy un-
der general anaesthesia at 18 weeks of pregnancy for 
a malformed foetus (myelomeningocele) two weeks 
prior to the onset of the disease. She had no suggestive 
history of recent infections (respiratory or digestive) or 
vaccination in the preceding year. The first symptoms 
were paraesthesia that appeared in the lower limbs with 
ascending evolution towards the upper limbs and grad-
ual development of a motor deficit with walking dis-
orders. Two days after the first symptoms, the patient 
presented pain in the lower cervical and upper dorsal 
regions followed by worsening of the motor deficit in 
the lower limbs, acute urine retention and difficult 
bowel transit with fecal incontinence. 

The neurological evaluation of muscle strength, as-
sessed by Medical Research Council (MRC) grading, 
revealed general muscular hypotonia with flaccid tetra-
paresis grade 2/5 in the upper limbs and grade 0/5 in 
the lower limbs, global abolition of the deep tendon 
reflexes, superficial thermoalgesic anaesthesia at D1 
level, apallesthesia of the lower limbs, acute urinary re-
tention, and intestinal transit disorders. The suspicion 
of acute polyradiculoneuritis and ATM was raised. 

Electroneurography (ENG) was performed and re-
vealed axonal loss in all motor nerves (the amplitude 
of compound muscle action potential [CMAP] was 
reduced more than 70%), with proximal conduction 

blocks detected by the absence of F waves and normal 
sensory conduction (Figure 1 and 2). 

The ENG aspect described above is characteristic for 
acute axonal motor polyradiculoneuritis (i.e. AMAN). 
Spinal magnetic resonance imaging (MRI) with intra-
venous gadolinium contrast medium revealed a T2 
hyperintense lesion without enhancement (the patient 
was already receiving corticosteroid therapy) (Figure 
3) and no specific signs for a neoplastic process. The 
cerebral MRI examination was within normal limits. 

The corticospinal fluid examination did not reveal 
either abnormalities or bacterial, fungal or Mycobacte-
rium tuberculosis infection. Laboratory examinations 
were extremely extensive and ruled out the presence of 
endocrinopathies, infectious diseases (hepatitis B and 
C, human immunodeficiency virus [HIV], syphilis, 
Epstein–Barr virus [EBV], cytomegalovirus [CMV], 
rubella, toxoplasmosis, human T-cell lymphotropic vi-
rus type 1 [HTLV-1], and Lyme disease serology), and 
autoimmune diseases (neuromyelitis optica [NMO] 
antibodies (aquaporin 4), anti-double stranded DNA 
[anti-dsDNA] antibodies, antinuclear antibodies 

Fig. 2. Electroneurography  was performed and revealed 
axonal loss in all motor nerves (the amplitude of com-
pound muscle action potential [CMAP] was reduced more 
than 70%).

Fig. 1. Electroneurography revealed proximal conduc-
tion blocks detected by the absence of F waves on both 
median and ulnar nerves bilaterally.
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[ANAs], anti-neutrophil cytoplasmic antibodies [AN-
CAs], complement fractions, erythrocyte sedimenta-
tion rate [ESR], and antiphospholipid antibodies were 
within normal limits). Serology for Campylobacter je-
juni and Mycoplasma pneumoniae was not available in 
our case. Vitamin B12 deficiency was excluded, serum 
protein electrophoresis revealed no anomalies, and the 
level of angiotensinconvertase was normal. The patient 

underwent a thoracoabdominal-pelvic computed to-
mography scan that was within normal limits, ruling 
out paraneoplastic myelitis. 

Our patient attended five sessions of therapeutic 
plasma exchange with 1–1.5 plasma volumes changed 
every session, followed by intravenous pulse steroid 
therapy of 1 gram/day of methylprednisolone for five 
consecutive days, and then 0.4 gram/kilogram of intra-
venous immunoglobulin (IVIg) daily for another five 
consecutive days, with minimum recovery of the motor 
deficit in the upper limbs, but without significant evo-
lution of the motor deficit in the lower limbs. 

Control cervical MRI examination described mild 
worsening and a slight extension of the lesions to T2 
level (Figure 4).

After ten days from the last dose of steroid therapy 
another intravenous pulse steroid therapy was restart-
ed for five consecutive days; this was followed by minor 
regression of the motor deficit in the lower limbs. The 
patient was discharged on maintenance corticotherapy 
and immunosuppressive treatment with azathioprine. 

 �Discussion
An April 2019 review identified 23 cases of GBS and 
ATM overlap [5]; after this review doctors from Paki-
stan published details of another case in August 2019 
[6]. Similar to our case, most of the 24 cases were re-

Fig. 3. Sagittal T2 weighted cervical MRI revealing a hyper-
intense longitudinally extensive spinal cord lesion

Fig. 4. Sagittal a. T2 weighted; b. Short tau inversion recovery (STIR) cervical MRI revealing a hyperintense longitudinally 
extensive spinal cord lesion
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ported in the paediatric population [5, 6]. Most of the 
cases were preceded by different gastrointestinal or res-
piratory tract infections [6]. There was a predominance 
of females among the cases and a very young mean age 
(21.3 years) which suggest an autoimmune substrate 
that can be triggered by infections or vaccines [5]. We 
consider the trigger factor for our 16-year-old female 
patient to be surgery/general anaesthesia. In 91.3% of 
the cases in the aforementioned review, infection or 
vaccine administration was detected as the triggering 
factor [5]. Our paraclinical investigations did not show 
the existence of an acute infection; the patient had not 
received vaccines in the preceding year. 

In the early stages of the disease, the diagnosis may 
be delayed in the absence of a neurologist in the case 
management team. Because the signs and symptoms 
of GBS may be superimposed on those of ATM, with 
high localization affecting the cervical spine, a correct 
diagnosis is very important for the patient to receive 
the best and most appropriate treatment. Nerve con-
duction studies and spinal cord MRI are also important 
tools for diagnosis. 

There are currently no guidelines to establish the 
first-choice therapy for GBS and ATM overlap [5, 6]. 
Therapeutic plasma exchange, intravenous IVIg and 
corticosteroid therapy are known to be effective for 
ATM [2, 3], but corticosteroid therapy has not been 
shown to improve recovery from GBS [7]. Both thera-
peutic plasma exchange and IVIg are recommended as 
a first-line therapy for GBS [6, 8]. In accordance with 
clinical guidelines for GBS and ATM, our patient at-
tended five sessions of therapeutic plasma exchange 
with 1–1.5 plasma volumes changed per session, with-
out clinical improvement, followed by intravenous 
pulse steroid therapy of 1 gram/day of methylpredniso-
lone for five consecutive days, and then 0.4 gram/kilo-
gram of IVIg daily for another five consecutive days. 
After IVIg administration, the motor deficit of the up-
per limbs regressed from grade 0/5 MRC to grade 3/5 
MRC proximally and grade 2/5 MRC distally, but the 
motor deficit of the lower limbs remained unchanged, 
suggesting favourable resolution of GBS after IVIg but 
not of transverse myelitis, which was not changed clini-
cally and showed mild worsening and a slight extension 
to T2 level on MRI examination. The patient was trans-
ferred from the paediatric intensive care unit in the 
neurology clinic, and intravenous pulse steroid therapy 
was restarted for five consecutive days with slow taper-

ing of methylprednisolone during the hospitalisation 
period (a total of 15 grams of methylprednisolone dur-
ing a period of 40 days). After high doses of corticos-
teroids, a slight improvement of the motor deficit of the 
lower limbs was noted, from grade 0/5 MRC to grade 
2/5 MRC at discharge. Urinary retention and intestinal 
transit remained unchanged, and at discharge the pa-
tient received maintenance treatment with corticoster-
oids and immunosuppression with azathioprine. The 
patient was scheduled for another hospital admission 
after one month to perform clinical, neurophysiologi-
cal and MRI reassessment. 

Wolf et al. showed that if corticosteroid therapy and 
therapeutic plasma exchange have no effect in severe 
cases of ATM, IVIg and immunosuppressive therapy 
can be administered, which is in line with therapeu-
tic approach used for our patient [5, 9]. The logical as-
sumption is that IVIg administration (which is efficient 
for GBS) [5, 10] combined with corticosteroid therapy 
(which is efficient for ATM) [5, 11] may have a ben-
eficial effect on GB and ATM overlap syndrome, but 
the percentage of those responding appropriately is not 
very high (46.2%) [5]. This was seen also in our patient; 
although she showed regression of the motor deficit in 
the upper limbs, at the time of discharge, she still had 
severe motor deficit in the lower limbs and significant 
sphincter disorders due to the inadequate therapeutic 
response of myelitis. In the review mentioned above, 
three patients received combined therapy with plas-
mapheresis, IVIg and corticosteroids followed by cy-
clophosphamide, and all of them showed only partial 
recovery, as in the case of our patient [5]. 

The concurrent occurrence of GBS and ATM as an 
overlap syndrome is rarely reported in the literature. 
The overlap may be explained by the existence of a 
common myelin epitope in the peripheral nervous sys-
tem (PNS) and the central nervous system (CNS) that 
is subjected to immune-mediated self-aggression [6, 
12]. Cases of GBS triggered by surgery have previously 
been reported to occur in the first eight weeks after the 
procedure, especially in patients with a history of neo-
plastic disease (gastrointestinal carcinoma, blood and 
skin cancers, prostate cancer, or gynaecological can-
cer) or a positive history of other autoimmune diseases 
(Sjögren syndrome, giant-cell arteritis, antiphospholip-
id antibody syndrome, ulcerative colitis, type 1 diabe-
tes mellitus, sarcoidosis, Graves’ disease, or rheumatoid 
arthritis) [13]. Some authors have suggested that post-
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surgical GBS is the result of nerve root exposure during 
surgery, with nerve antigen release that triggers an an-
tigen-mediated autoimmune response directed against 
epitopes that are present in the PNS; we may assume 
that the CNS is also affected by the same mechanism 
[13, 14]. Another presumed mechanism is the possi-
ble interaction of lipid-soluble pharmacological agents 
used in general anaesthesia with the myelin of the PNS, 
and by implication with that of the CNS, and thereby 
initiating the immunological process [13, 15]. Simi-
larly, we found some reports of ATM, but no reports 
of GB and ATM overlap syndrome, being triggered by 
surgery or general/epidural anaesthesia [1, 16]. 

Patients with the AMSAN subtype of GBS have a 
poorer prognosis than those with the AIDP subtype, 
and usually do not have the ability to move indepen-
dently six months after the onset of the disease [5, 17]. 
Campylobacter jejuni and Mycoplasma pneumoniae 
infections are reported to be associated with GBS but 
serology for these infections was not available in our 
case [18, 19]. According to Hughes et al., the AMAN 
subtype of GBS is associated with rapid evolution to-
wards disability, and recovery is a slow and long pro-
cess [5, 18]. In addition, the combination of ATM and 
GBS, especially the axonal form (AMSAN or AMAN) 
of the latter, is associated with poorer recovery com-
pared to the occurrence of only one of these demyeli-
nated disorders, which is confirmed by the evolution of 
the overlap syndrome in our patient [5, 20]. Four cases 
of ATM and GB (with the AMAN phenotype) over-
lap syndrome have been reported in Gou and Zhang’s 
(2019) review [5]; our case is the fifth possible identi-
fied with this pathology, and all reported cases had a 
poor outcome in the short term.

 �Conclusions 
We report a very rare association between GBS and 
ATM which, to our knowledge, is the first case reported 
in the literature to be triggered by a surgical interven-
tion with general anaesthesia. The overlap of GBS and 
ATM makes the prognosis for recovery worse, and fur-
ther studies are needed to establish the first-line thera-
py in these cases. 
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