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Abstract

Background: The term sural sparing (SS) consists of the early finding in the nerve conduction studies (NCS) of patients with
Guillain-Barré syndrome (GBS) of the preservation or normality of the sural nerve with abnormality in sensory nerves of
thoracic limbs. Its pathophysiology lies in the greater vulnerability to demyelinating sensory damage in distal segments of
the hand than proximally in the calf. The SS is highly specific of acute inflammatory demyelinating polyradiculoneuropathy
(AIDP) and is occasionally found in acute motor/sensory axonal neuropathy (AMAN/AMSAN). Objective: We aim to describe
the prevalence of SS among the forms of GBS in patients hospitalized in our institute. Materials and methods: We reviewed
61 cases of confirmed GBS (19 demyelinating, 25 axonal, and 17 unclassified forms) corresponding to the 1999-2017 period.
Exclusion criteria were as follows: NCS report not available or performed 21 days after the onset of symptoms, chemothera-
py in the past 2 years, and/or previous polyneuropathy. SS was defined as the preserved amplitude in sensory action potentials
(SAPs) of the sural nerve with abnormal findings in median and/or ulnar nerve SAPs. Results: Thirty patients (21 men, mean
45.5 + 21.2 years) met the selection criteria, distributed in 12 AIDR, 3 Miller-Fisher syndromes, 9 AMAN, and 6 AMSAN. The
NCS was performed 9.1 + 6.0 days from debut. There were no significant differences in demographic variables or in the
amplitude of SAPs between demyelinating and axonal forms. Two patients with AIDP presented SS (16.7%), which was not
observed in any other form of GBS. Conclusion: We conclude that, despite the high specificity of SS for AIDR, its low pre-
valence and the high prevalence of axonal forms in Mexican population suggest that SS is not a suitable electrophysiologi-
cal screening parameter for differentiating forms of GBS.

Key words: Sural nerve. Guillain-Barré. Sural sparing. Acute inflammatory demyelinating polyradiculoneuropathy.

Preservacion del nervio sural en formas clasicas de Guillain-Barré en una institucion
de salud en México

Resumen

Antecedentes: La preservacion sural (PS) es muy especifica de la polirradiculoneuropatia desmielinizante inflamatoria aguda
(PDIA) y se encuentra de modo ocasional en la neuropatia axonal motora/sensorial aguda (NAM/NASA). Objetivo: Descri-
bir la prevalencia de PS entre las formas del sindrome de Guillain-Barré (SGB) en pacientes hospitalizados en la institucion
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de los autores. Material y métodos: Se revisaron 61 casos de SGB confirmados (19 formas desmielinizantes, 25 axonales
y 17 no clasificadas) correspondientes al periodo 1999-2017 Resultados: No se observaron diferencias significativas en las
variables demogrdficas o la amplitud de los potenciales de accion sensorial (PAS) entre las formas desmielinizantes y axo-
nales. Dos pacientes con PDIA presentaron PS (16.7%), que no se observd en ninguna otra forma del SGB. Conclusién: A pesar
de la alta especificidad de PS para PDIA, su baja prevalencia y la elevada prevalencia de formas axonales en la poblacion
mexicana sugieren que la PS no es un parémetro de deteccion electrofisioldgico adecuado para diferenciar las modalidades

del SGB.

Palabras clave: Nervio sural. Sindrome de Guillain-Barré. Preservacion sural. PDIA.

Introduction

Guillain-Barré  syndrome (GBS) is classically
presented by acute areflexic tetraparesis, which is
potentially fatal because it compromises respiratory
musculature and it is associated with autonomic dys-
function. The pathophysiology of GBS lies in the im-
mune damage caused by autoantibodies production
against myelin, and the axonal membrane of spinal
roots and peripheral nerves, which, depending on the
predominant pathophysiologic mechanism, classically
cause two types of abnormalities: slowing of conduction
speed and nerve conduction blockages, when primary
demyelination occurs, or Wallerian degeneration, in re-
lation to primary axonal damage'.

The neurophysiological diagnosis of GBS includes
the application of criteria, aimed at demonstrating phe-
nomena of primary demyelination in motor nerves, such
as delayed distal latencies, slowing of conduction, and
conduction blocks??.

The presence of some of these criteria, and the typ-
ical clinical picture, supports the diagnosis of GBS. For
axonal forms, it is considered a diagnosis that does not
meet criteria for primary demyelination and that the
clinical picture is compatible. However, it has recently
been shown that even in the axonal variants, antibodies
directed against the components of the node and
paranodal region can also generate conduction blocks,
at axonal level*. However, alterations in sensory nerves
are not commonly part of the established diagnostic
criteria, despite the fact that sensory symptoms are
prevalent in GBS.

The spinal roots and terminal segments of peripheral
nerves are anatomical sites susceptible to autoimmune
damage in GBS®.

In fact, it is not unusual to find in nerve conduction
studies (NCSs) performed early during the evolution of
the clinical picture of GBS, abnormality in sensory
nerves in upper extremities with normality conduction
in the lower extremities, a phenomenon commonly
known as “sural nerve preservation” (SS, from the

English sural sparing)®. It is possible explanation lies in
two technical aspects related to the pathophysiology of
GBS: first, the recording of the sensory action potentials
(SAPs) of the sural nerve is performed in segments that
are not as distal, as it is done in the upper extremities,
where they are less susceptible to demyelinating dam-
age and, second, in the longer time required in longer
sensory nerves (for example, sural nerve) to observe
reduction in the amplitude of the SAP when Wallerian
degeneration occurs due to axonal damage in the spinal
roots®.

Although the sensitivity reported for SS as a marker
of GBS is low (~ 20%), its presence is usually consid-
ered to be highly specific for acute inflammatory demy-
elinating polyradiculoneuropathy (AIDP)®, although in
axonal forms, cases have been reported exceptionally.
The present study aims to describe the prevalence of
SS among the classic forms of GBS in patients hospi-
talized in our institute.

Materials and methods

We retrospectively reviewed a total of 103 clinical
files with diagnosis of presumptive discharge of GBS
corresponding to the period 1999-2017 of the National
Institute of Medical Sciences and Nutrition Salvador
Zubiran (INCMNSZ), evaluating the presence of Had-
den criteria for SGB, as well as the clinical presenta-
tion, such as the presence of neuropathy associated
with another disease, data of carpal tunnel syndrome,
dysesthesia, or dysautonomia, which preliminarily ex-
cluded 42 of these patients, in whom GBS was ruled
out, or had serological alterations, that is, they present-
ed uncontrolled diabetes mellitus, storage diseases,
electrolyte alterations, use of neurotoxic drugs, and/or
an alternative diagnosis was found.

On the other hand, a total of 61 patients with the di-
agnosis of GBS were included, according to the clinical
picture, evolution, and the neurophysiological criteria.
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Table 1. Electrophysiological values found in our patients, and proposed by Hadden classification, in brackets

AmpuV | NRn
Left
Al 11.0(96) 478 10(29) 108 472 12(35) 208 8(23) 202 8(23) 257 10(29) 264  10(29)
(7.5) (10.)  (8.1) (17.8) (17.1) (27.4) (26.4)
AIDP 99(87) 484 6(35) 95(94) 460 7(41) 166 5(29) 160 5(29) 203  6(35) 209  7(41)
(8.5) (9.6) (15.4) (14.1) (26.1) (25.8)
AMAN  193(83) 489  0(0) 193(87) 493 0(0) 387 0(0) 377 0(0) 499 0(0) 485  0(0)
(7.2) (6.9) (14.4) (15.4) (24.9) (22.8)
AMSAN 19(26) 450 3(66) 26(58 240 4(88) 70 2(44) 73 2(44) 59  3(66) 86  2(44)
(7.1) (33.9) (9.0) (7.5) (10.0) (12.5)
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Figure 1. Presentation of the sural sparing phenomenon in the sural nerve, compared to normal median nerve.

Once the true cases of GBS were identified, we
identified each of them according to the clinical presen-
tation subtype, differentiating them from demyelinating
(AIDP), axonal, pure motor (acute motor axonal neurop-
athy [AMAN]) or sensory motor (acute sensory axonal
neuropathy [AMSAN]) forms, as well as Miller-Fisher
(MF) variant. Subsequently, we analyzed the electro-
physiological variants such as amplitude and speed of
conduction of sural, ulnar, and median nerves, estab-
lishing values of normality according to the criteria of
Hadden and Rajabally (Table 1).

SS was defined as normality in the amplitude or rel-
ative preservation of the sensory nerve action potential
(SNAP) of the sural nerve with abnormality of the

SNAPs of the median and/or ulnar nerve®, excluding
from the final analysis, the cases according to previously
defined criteria' (Fig. 1).

We performed the statistical analysis with the statis-
tical package SPSS 20, considering statistically signif-
icant differences with p < 0.05.

Results

Thirty-four patients met the selection criteria for SGB,
which presented the following characteristics. Neuro-
physiological parameters showed a lower amplitude of
the PANS and a high frequency of NR in AIDP and
AMSAN compared to AMAN (Table 2).
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Table 2. Relationship between the clinical
presentations of GBS and the variables of age, sex,
time of evolution, and presence of diabetes

Age (years) 442 +200 485+218 358+19.0 42.0<+10.1
Gender 13 (28) 7 (41) 4 (44) 1(20)
(n, female, (%))

Time evolution 104 +6.1 105+65 89+6.5 10.6 £ 5.0
(days)

Diabetes 4 (10) 2 (5) 0(0) 1(2)
(n, (%))

Seven patients with AIDP showed SS (17.6%) (which
was not observed in the other forms of GBS), two of
them corresponding to “extreme” SS (absent median
nerve PANSS).

Discussion

Our study has the limitation that it is a retrospective
study, in addition to using only the Hadden criteria for
the diagnosis of GBS. Historically, neurophysiological
criteria for the diagnosis of GBS are applied to motor
nerves and not to sensory nerves. This is partly be-
cause the demonstration of the phenomena of primary
demyelination in sensory nerves is technically more
difficult, for example, mainly related to the high degrees
of temporal dispersion of their potentials when stimu-
lated in more than 1 point. However, some authors
consider SS to be a useful tool in the diagnostic sup-
port of acquired demyelinating polyneuropathies, in-
cluding GBS and chronic inflammatory demyelinating
polyneuropathy?®.

The previous studies have shown that SS has a sen-
sitivity of 38% in the diagnosis of AIDP, with a speci-
ficity of 90.9% using the Hadden criteria, while a sen-
sitivity of 36.8% and specificity of 69.6% have been
found for AIDP with the Rajabally’s criteria’. It is nec-
essary that the neurophysiological study be performed
with some precocity during the evolution of the disease
(typically before 21 days from the onset of symptoms),
since in later stages, phenomena of secondary axonal
degeneration of the sural nerve can obscure its
presence.

On the other hand, the terminology “sural nerve
preservation” (SS) in GBS depends on the definition
that is used, for example, that normality is considered
versus the preservation of the PANS of the sural or of

the sensory nerves that are explored in upper extrem-
ities (median, ulnar, or radial nerve) to be confronted
with the sural. Classically, the SS seems to be specific
of the demyelinating forms that imply the absence of
a median nerve response, independently of the criteria
used for the classification of the GBS subtype. How-
ever, some authors consider that the use of the median
nerve can increase the false positives of SS for GBS
considering the high prevalence of compression of the
median nerve in the carpal channel in the general
population.

Histopathologically, in patients who have presented
SS, generalized inflammation, demyelination, and axo-
nal degeneration of the spinal nerves have been ob-
served, although the sural nerve is usually relatively
preserved, which correlates with the absence of elec-
trophysiological alterations’. In addition, the SS can be
explained based on the fact that the nerve is registered
near the lateral malleolus, somewhere between the
spinal roots and its distal end in the foot, where there
seems to be a lower predisposition to focal demyelin-
ating damage®.

The frequency of SS has been reported in different
variants of GBS, being more frequent in the AIDP
forms, followed by the MF syndrome (MFS) and oc-
casionally found in patients with AMAN. It is not
strange to observe this in the MFS that is mostly
shown as a demyelinating form of GBS. However,
due to the low prevalence found in SS and the high
frequency of axonal forms described in our setting,
it seems evident that SS is not applicable in electro-
physiological screening to differentiate forms of
GBS?.

Conclusion

In conjunction with the clinical picture and other
typical neurophysiological findings, the preservation of
the sural nerve in the GBS seems to be a diagnostic
support tool, which also adds to the fact that it is easy
to obtain in the practical electrodiagnostic environ-
ment. In an isolated way, it provides information on
the physiopathology of the phenomenon in the classic
forms of GBS, mostly demyelinating. In the Mexican
population, where axonal forms prevail, it is assumed
that routine SS screening should not provide diagnos-
tic support related to the low frequency in which it has
been found in this study (17.6% of cases), so it should
be considered in populations with predominance of
the axonal form as complementary diagnostic
method.
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