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Abstract

Objective: The aim of this study was to evaluate whether or
not the positivity of Abadie’s sign could be an indicator of
asymptomatic Achilles intratendinous changes. Subjects
and Methods: A total of 18 patients (36 tendons) suffering
from diabetes, with at least 1 Achilles tendon positive to
Abadie’s sign, were compared to matched subjects with dia-
betes bilaterally negative to Abadie’s sign. Anthropometric
measures and the Toronto Clinical Neuropathy Score were
registered. Echotexture was evaluated and degenerative
features classified as absent, mild, moderate and severe. The
frequencies of structural abnormalities, according to both
Abadie’s sign and the Toronto Clinical Neuropathy Score,
were determined. Results: In the first group 26 out of 36 ten-
dons (72.2%) showed positive Abadie’s sign and a signifi-
cantly higher frequency of moderate and severe (65.3%)
structural abnormalities compared to Achilles tendons with
negative sign (4.3%; p < 0.0001). This frequency was similar
to that observed in the subjects with the highest Toronto
Clinical Neuropathy Score (64.2%). Conclusions: This study
showed that Abadie’s sign was a useful tool for assisting in
the diagnosis of asymptomatic Achilles intratendinous
changes, which, when detected early, could help prevent

unexpected tendon rupture. The concordance between
Abadie’s sign and Achilles sonographic abnormalities needs
to be evaluated in a larger sample to consider it useful for
practical purposes. © 2013 S. Karger AG, Basel

Introduction

The world prevalence of diabetes is 6.4%, affecting 285
million adults in 2010, and this number is anticipated to
increase by 69% in developing countries and by 20% in
developed countries by 2030 [1]. Diabetes is frequently
associated with several rheumatological disorders such as
shoulder adhesive capsulitis, trigger finger, osteoarthritis,
carpal tunnel and crystalline arthropathy [2], as well as
tendon degeneration [3], as reported in studies on plantar
fascia and Achilles tendon [3-5].

In the past century, Joseph Abadie observed that
‘pinching of, or the application of firm pressure to the
Achilles tendon does not result in pain in tabes dorsalis.
This is because the sense of deep pain has been abolished’
[6]. Afterwards, the Abadie’s sign was found positive in
every neurological condition characterized by deep sen-
sitivity loss. Hence, the aim of this study was to evaluate
whether or not the positivity of Abadie’s sign could be
an indicator of asymptomatic Achilles intratendinous
changes in subjects with diabetes.

© 2013 S. Karger AG, Basel
1011-7571/13/0232-0186$38.00/0

KARGER

E-Mail karger@karger.com
www.karger.com/mpp

Karger
Openguccess
This isan Open Access article licensed under the terms of the
Creative Commons Attribution-NonCommercial 3.0 Un-
ported license (CC BY-NC) (www.karger.com/OA-license),
applicable to the online version of the article only. Distribu-
tion permitted for non-commercial purposes only.

Dr. Michele Abate

Department of Medicine and Science of Aging, University G. d’Annunzio
Chieti-Pescara, Via dei Vestini 31, Chieti Scalo

IT-66013 Chieti (Italy)

E-Mail m.abate @ unich.it


http://dx.doi.org/10.1159%2F000354205

Subjects and Methods

The Institutional Review Board approved this study, and in-
formed consent was obtained from each subject. The participants
included in the study were patients with diabetes seeking care for
musculoskeletal upper limb disorders who were referred to our
Ultrasound Service. The subjects enrolled were considered to have
some predisposition to tendon disorders.

Demographic, anthropometric and clinical data were recorded.
The Abadie’s sign was incited bilaterally by vigorously pinching
the Achilles tendon at the midportion between the thumb and the
forefinger [6]. The sign was considered positive when the subject
felt only a sensation of pressure without any evident discomfort
(VAS <3), and negative when he/she declared evident pain (VAS
>4). For every subject positive to Abadie’s sign, a subject with dia-
betes, matched for sex and age but bilaterally negative to the sign,
was recruited.

Sensory-motor neuropathy was assessed using the Toronto
Clinical Neuropathy Score (TCNS) [7], which is the summed total
of three scores (range: 0-19) as follows: (1) symptoms (foot pain,
numbness, tingling, weakness, ataxia and upper limb symptoms
graded as 1 = present, 0 = absent), (2) knee and ankle reflexes (2 =
absent, 1 = reduced, 0 = normal) and (3) sensory test score (pin-
prick, temperature, light touch, vibration and position sense; 1 =
abnormal, 0 = normal).

The ultrasound evaluation of Achilles tendon was performed
(M.A.) using a high-resolution, multifrequency linear array trans-
ducer.

On the basis of structural abnormalities [4], tendons were strat-
ified for severity as ‘mild’ (one area of disorganized echotexture),
‘moderate’ (some areas of disorganized echotexture) and ‘severe’
(disorganized echotexture + diffuse hypo- or hyperechoic areas
and/or calcifications). The distribution of lesions according to se-
verity along the spectrum of TCNS were calculated as upper (11—
16), intermediate (6-10) and low (1-5) or according to Abadie’s
sign.

The x? test was used to evaluate associations between categori-
cal data. Cohen’s kappa coefficient was used to evaluate the con-
cordance between the positivity of Abadie’s sign and the severity
of lesions at the ultrasound evaluation. Data are reported as mean
+ SD (as frequencies and percentages).

Results

The demographic, anthropometric and clinical data
are reported in table 1. Of the 18 subjects, 8 (44.4%) had
a bilateral positivity of the sign; in 10 patients the sign was
negative on the contralateral side. Hence, of the 36 Achil-
les tendons of the 18 patients, 26 (72.2%) were positive to
Abadie’s sign while 10 (27.8%) tendons were not.

Major structural lesions were more prevalent in Achil-
les tendons positive to Abadie’s sign than in those with
negative sign (table 1). In the different classes of TCNS
(upper, intermediate and lower), 14, 24 and 34 Achilles
tendons were included, respectively; ultrasound features

Abadie’s Sign and Achilles Intratendinous
Changes

Table 1. Clinical features and frequencies of structural abnormali-
ties, according to both Abadie’s sign and Toronto Clinical Neu-
ropathy Score

Abadie’s sign
positive negative P
Subjects 18 18 -
M/F ratio 10/8 10/8 -
Age, years 60.7+5.3 59.9+5.9 n.s.
Duration of diabetes, years 10.2+3.5 6.9+3.4 0.001
BMI 249+34 25+2.6 n.s.
TCNS 9.9+3.7 43+2.2 0.000
Number of tendons 26 46 -
Absent degeneration 5(19.2%) 28 (60.8%) 0.0007
Mild degeneration 4(15.3%) 16 (34.7%) n.s.
Moderate degeneration 11 (42.3%) 2 (4.3%) 0.0001
Severe degeneration 6 (23%) - 0.0007
TCNS Class
upper intermediate  lower
(11-16) (6-10) (1-5)
Number of tendons 14 24 34
Absent degeneration 0 11 (45.8%) 22 (64.7%)
Mild degeneration 5(35.7%) 8(33.3%) 7 (20.5%)
Moderate degeneration 6 (42.8%) 3 (12.5%) 4 (11.7%)
Severe degeneration 3 (21.4%) 2 (8.3%) 1(2.9%)

of moderate and severe degeneration prevailed in ten-
dons belonging to the highest class of TCNS (table 1).

A good concordance (Cohen’s kappa coefficient =
0.65) between the positivity of Abadie’s sign and severe
and moderate ultrasound lesions was found.

Discussion

The high percentage (72.2%) of Abadie’s sign in this
study could be considered an indicator of asymptomatic
Achilles intratendinous changes in subjects with diabe-
tes because high frequency of moderate-to-severe sono-
graphic tendon abnormalities was seen in these patients.
Several factors could explain this finding. Patients with
diabetes and sensory-motor neuropathy are likely to have
unperceived traumas and to have altered gait biomechan-
ics; this complication is usually associated with a longer
duration of the disease, which is a concurrent pathoge-
netic mechanism [8].

Tendon degeneration results from the formation of
advanced glycation end products and from the subse-
quent cross-linking within collagen fibers, which can
cause deterioration of the biological and mechanical
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function [3, 4]. An increased generation of reactive
oxygen species and a sustained upregulation of proin-
flammatory and proapoptotic mediators are also present
[3-5,9].

This study showed that Abadie’s sign had a very good
correlation with the highest TCNS. A probable explana-
tion could be the intrinsic pathogenetic mechanisms of
the test, which relies on the interruption of the pathways
carrying the deep pain sensitivity to the perception areas
in the brain [10]. Indeed, TCNS evaluates several clinical
sensory-motor components and, due to the large clinical
variability of diabetic neuropathy, subjects with prevalent
loss of surface sensitivity, absence of reflexes and less/ab-
sent impairment of deep sensitivity fibers can have high
TCNS.

Most importantly, Abadie’s sign offers a relevant clin-
ical advantage because it may be easily and rapidly per-
formed in comparison to TCNS, which is time consum-
ing. The limitations of this study include, firstly, the high-
ly subjective nature of Abadie’s sign, which depends on
the individual’s threshold of pain perception. Secondly, it
may be due to several neurological lesions which could be
present in patients with long duration of diabetes. Third-
ly, the loss of sensitivity of Achilles tendon may be exe-
cuted, at least partly, secondary to its intrinsic degenera-
tive pathology, whatever its pathogenesis. Indeed, it is
possible that, when the tendon undergoes degenerative
changes, its neural component may be affected and there-
fore its sensitivity may be reduced. If this were the case,
the positive Abadie’s sign could be secondary to a com-
mon tendinopathy without any relationship with diabet-
ic neuropathy.
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Conclusion

This study showed that Abadie’s sign was a useful tool
for assisting in the diagnosis of asymptomatic Achilles
intratendinous changes, which, when detected early,
could help prevent unexpected tendon rupture. The con-
cordance between Abadie’s sign and Achilles sonograph-
ic abnormalities needs to be evaluated in a larger sample
to consider it useful for practical purposes.
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