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ABSTRACT
Jacques Forestier’s bowstring sign
(signe de la "corde de l’arc") in anky-
losing spondylitis (AS) was described
by him in his 1951 book (French). In
free lateral bending, the early AS pa-
tient has palpably firm, contracted dor-
solumbar muscles on the concave side,
opposite to the findings in normals.
Forestier described this sign as a com-
mon and characteristic finding in AS.
Perplexingly, the sign is essentially
unknown in the rheumatologic field. A
single report (Polish) on electromyo-
graphic (EMG) findings in AS and con-
trol subjects documented the electro-
motor component of the bowstring sign
as well as its diagnostic utility in early
AS patients. 
In this paper, the literature on EMG
studies in series of AS patients is re-
viewed as well as kinesiologic EMG
studies of normals in lateral bending.
Paravertebral and other muscle patho-
logy in AS was reviewed in relation to
the EMG findings. Critical, controlled
assessment of Forestier’s bowstring
sign and biomechanical investigations
of the dorsolumbar muscles in AS
promise to offer new insights into the
early physiopathogenesis of this unique
disease.

Introduction
A historical vignette
Jacques Forestier et al. (1) described
clinical, radiological, pathological, and
therapeutic experiences on 200 anky-
losing spondylitis (AS) patients in a
book published in 1951 in French – La
Spondylarthrite Ankylosante: Clinique,
Radiologie, Anatomie Pathologique,
Traitement – which received high
acclaim (2). In this book, the Signe de
la corde de l’arc (Bowstring Sign) was
briefly described as a diagnostic physi-
cal examination finding for AS.  The
sign was mentioned in a short section,
“II. The Back Muscles, Contracture,
Atrophy” [1, pp. 22, 23 (French)] as
having been previously described by
Forestier.  Dorsolumbar (paravertebral)
muscle atrophy was also properly rec-
ognized as occurring in the course of
ankylosis of the spine (1), and has since
been amply documented (3-5). The
section (1) further stated that paraverte-

bral muscles in AS are hard, but mus-
cular contracture is never very evident
during physical examination due to the
atrophy. 

The Bowstring Sign of Forestier 
(Fig. 1)
The sign is elicited in a standing sub-
ject with his back turned toward the
examiner and freely bending the trunk
laterally to one side, then to the other
(1).  In cases of early AS, the muscles
of the concavity (i.e., flexed side) con-
tract (“bowstring”), and on delicate
palpation are under greater tension
(firmness) than the muscles on the con-
vex side.  Normal subjects were stated
to show opposite findings, i.e., the dor-
solumbar muscles were more relaxed
and soft on the concave side, but more
tensed and firm on the convexity (i.e.,
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Fig. 1. Reproduction of Figure 108a (1), origi-
nally photographed by Francois Forestier. The
51-year-old AS patient, who has essentially nor-
mal spinal mobility, is performing the exact lat-
eral flexion of the thoracolumbar spine described
by the author. In this maneuver, Forestier’s bow-
string sign is stated to reveal palpably contracted
muscles of the concavity, which have greater
firmness than the muscles of the convex side.
Normal subjects are described as showing oppo-
site findings (1).



the counter-balancing, stretched side).
The bowstring sign was said to be
rather common and altogether charac-
teristic of AS (1).  It was also said not
to be observed in mechanical back pro-
cesses (i.e., degenerative) or Pott’s dis-
ease, but that validation will require
further research, along with a certain
technical expertise (finesse) (1). 
In PubMed, bowstring (or bow-string)
sign is not a MeSH term. When this
term was searched as a key word, a
1968 citation (Polish) was retrieved on
the subject of electromyographic (EMG)
investigations on the bowstring sign in
patients with AS (6). Surface EMG was
used to test the bowstring sign in AS
patients and two sets of control sub-
jects (6). Only one other article was re-
trieved in which the bowstring sign
was an indexed key word (7). How-
ever, it referred to a different physical
examination maneuver and sign by that
name, which is employed to test for
sciatic nerve tension in the diagnosis of
lumbar disc herniation (7-12).  
The purpose of this review and com-
mentary is to salvage awareness of For-
estier’s bowstring sign in AS and at-
tempt to interpret its clinical (1) and
EMG (6) features. In addition, the liter-
ature on EMG studies of AS patients
was specifically reviewed, in order to
assess its relevance to recent perspec-
tives on the role of axial (spinal) myo-
fascial hypertonicity in AS (13, 14).
The EMG search was integrated with a
previous review of paravertebral and
other muscle pathology in AS (5).

Methods
Literature search for EMG studies 
in AS patients and control subjects
A search of the English and non-Eng-
lish literature was conducted in the
MEDLINE database (1966 – June
2005). Search parameters were set to
find articles with combined mentions
of ankylosing spondylitis (AS) and
electromyography (EMG). The med-
ical subject headings searched were:
ankylosing spondylitis (including the
idiopathic and secondary forms), as
either a MeSH term or a key word. Ar-
ticles were excluded in which EMG
was used to evaluate the neuropathy of
cauda equina syndrome (CES). This

late stage CES complication in ad-
vanced AS patients is not believed to be
related to the paralumbar muscles. Case
reports of AS patients in which EMG
studies were performed as part of diag-
nostic evaluations of myopathy (4, 5)
were separately analyzed. Emphasis
was given to reports of quantitative
EMG studies on series of AS patients.
Accordingly, the functional relevance
of quantitative and kinesiologic EMG
studies were emphasized, rather than
studies of pathological patterns of
motor unit potentials (MUPs) in search
of myopathy (4,5).  Since only one arti-
cle was retrieved on EMG studies of
the bowstring sign in AS (6), the litera-
ture on EMG findings in lateral bend-
ing of normal subjects was also review-
ed.

Results
The single EMG study on Forestier’s
bow-string sign in AS retrieved in Pub-
Med (6) utilized surface electrodes to
measure bilateral simultaneous para-
vertebral myoelectric activity on lateral
bending.  Integrated bioelectrical acti-

vity was recorded while study subjects
performed a modified lateral bending
maneuver (i.e., in a seated position).
Twenty (19 M, 1 F) patients with defi-
nite AS, and 3 with sacroiliitis, were
compared to 20 (9 M, 11 F) patients
with spinal osteoarthritis (OA) and to
20 normals of comparable age. 
The contact electrodes were placed
symmetrically on the paravertebral
muscles at the L3-L4 level (6). Sub-
jects were seated on a horizontal sur-
face, and inclined freely to each side, in
the direction of the force of gravity.
Separately, they performed lateral
bending against resistance of the inves-
tigator’s hand placed against the exam-
inee’s shoulder. Under the assumption
that muscular “isometric tensions” are
linearly correlated with integrated mus-
cle action potentials (15), the bowstring
sign was tested utilizing defined EMG
criteria. The sign was considered to be
positive when bioelectrical activity on
the inclined (concave) side was greater
than on the extended (convex) side.
The overall EMG findings (6) were
considered to be supportive of the clin-
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Table I. Myoelectric criteria for a positive bow-string sign in ankylosing spondylitis (AS),
spinal osteoarthritis (OA) and normal (NL) subjects1.

Myoelectric criteria AS (n = 20)* OA (n = 20)* NL (n = 20)*

Positive2 15 4 1 

Equivocal3 4 1 1

Negative 1 15 18

Total number 20 20 20

1Three sacroiliitis patients were also studied, two having equivocal and one negative myoelectric activ-
ity.
2Positive myoelectric criterion for the bowstring sign was defined as greater activity occurring on the
inclined (concave) than the extended (convex) side during free lateral bending to either one side or the
other.
3Equivocal EMG criterion was defined as equivalent activity on both sides during free lateral bending
to either one side or the other.
* p values: AS vs OA p < 0.0001, OA vs NL p = 0.167.

Table II. Jacques Forestier's bowstring sign for early ankylosing spondylitis (AS).

The patient stands with his/her back turned toward the examiner.

He/she is asked to bend directly laterally to one side, then to the other.

In early AS patients, muscles are palpably tensed in the inclined concavity.

Muscle tension is greater in the inclined concavity than on the stretched side.

In normals, delicate palpation senses relaxed, soft muscles in the concavity.

The findings of muscle firmness vs softness are opposite in AS vs normals.

In AS, dorsolumbar muscles show greater EMG activity on the concave side.



ical descriptions by Forestier et al. (1),
as reviewed below.  
In the 20 AS patients, 15 (75%) were
considered to have greater activity on
the concave side, i.e., a positive “bow-
string sign”, whereas only one (5%)
showed the opposite, expected normal
findings (Table I). Four (20%) of the 20
OA patients showed positive myoelec-
tric indication of the bowstring sign. In
the 20 normals, only one (5%) was
reported to show greater activity on the
inclined (concave) than the extended
(convex) side. The observed difference
in frequencies of the EMG results sup-
porting a positive bowstring sign be-
tween AS and OA patients (as well as
normals) is highly (p < 0.0001) signifi-
cant. The difference was not explained
by degree of mobility in the sagittal
plane, i.e., the Schober maneuver (16,
17), nor by the radiological stage of di-
sease of the AS vs OA patients (6). No
difference (p = 0.167) was observed

between the OA vs normal subjects in
the frequency of a positive “bowstring
sign” (Table I). Based upon their stud-
ies, the authors considered the bow-
string sign to be an early indicator of
AS (6). Forestier's description of this
sign and its correlated EMG findings
are summarized in Table II.

Dorsolumbar muscle atrophy in AS
Case studies of muscle pathology in AS
patients were previously reviewed (4,
5, 18-26). Most of those reports also
revealed EMG findings mainly consis-
tent with the histologically observed
muscle atrophy, fibrosis, or myopathy,
as opposed to changes of inflammatory
myositis (Table III). The EMG changes
were suggested to be secondary to pain
inhibition and limited usage (26).
Another group reviewed and comment-
ed upon the previous reports of myopa-
thy in AS, but without performing
biopsy (27). They studied quantitative

EMG features of shoulder muscles in 8
full-time workers with AS compared to
10 healthy male controls (27). The
descending part of the trapezius mus-
cles of the AS subjects showed faster
development of EMG signs of fatigue
vis-à-vis the referents, which was con-
sidered to be suggestive of functional
disturbances in the muscle (27). No
physical difference in shoulder muscle
strength, power grip, endurance or
recovery measures was found between
the groups. However, the authors cau-
tioned against the possible risk of haz-
ardous effects from prolonged static
exercise by AS patients (27).

Quantitative EMG studies in series 
of AS patients
Except for the kinesiologic EMG study
of shoulder muscles in full-time work-
ers with AS (27), all retrieved reports
of EMG findings in series of AS pa-
tients were published before 1970 (6,
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Table III. Paravertebral and other muscle pathology in ankylosing spondylitis*.

First author, year (Ref.) Atrophy Other pathology EMG findings

Pohl, 1974 (18) Major finding was single fiber Interstitial fibrosis also in a Not described
atrophy minority of biopsies

Roux, 1975 (19)** In lumbar region and quadricepts Hyperplasia, neuropathic Null EMG activity of paralumbar muscles
muscle features at rest. Studied lateral bending in 3/14 cases

Berman, 1976 (20) Decreased type II fibers "Moth-eaten" type I fibers, Not described
"targetoid core" or "target" fibers 

Gonzalez-A, 1981 (21)† Loss of myofibrils on EM Capillary abnormalities, normal Surface EMG mean power frequency
light microscopy reduced in quadriceps m. 

Hopkins, 1983 (22)† Fiber size reduced in 40%, Non-specific myopathic changes Quadriceps m. mean power freq. was lower
mainly type II found in all patients in 3/10 AS pts. than the lower range in 16

normals.

Carrabba, 1984 (23) Angulated and atrophic fibers "Targetoid core" fibers, Not described
constant, early involvement

Wattiaux, 1985 (24)† Equivocal degree No specific myopathy, Very modest myogenic pattern
denervation changes

Kakulas, 1987 (25) Varying degrees Z-band streaming, Not described
"targetoid core" fibers

Faus-Riera, 1991 (26)† Not found on needle biopsies Type I fiber predominance, Mild "myopathic" EMG pattern in
mild changes in 16/24 pts. quadriceps m. in 13 (46%) of 28 AS

patients. None had a neuropathic pattern.

Cooper, 1991 (4) Marked type II fiber atrophy Perimuscular fibrosis without No abnormality on needle EMG of 
evidence of inflammation superficial erector spinae m. in 6 AS pts.

* Adapted from Table 8 in ref. 5.** Quadriceps or other muscles also studied. † Quadriceps or other non-paraspinal muscles only studied.



28-33). The first dorsal interosseous
muscle was studied by needle electrode
sampling in 59 male AS patients of
ages 17 to 59 years (29, 30). Only 12
(20%) of the AS subjects had normal
durations of action potentials. Decreas-
ed durations (i.e., greater than 20% be-
low normal) were seen in the majority,
i.e. 35 (59%) (29, 30). However, no AS
patient showed spontaneous EMG ac-
tivity, e.g., fibrillation potentials, asso-
ciated with active myopathic or myosi-
tis processes (29, 30). These two re-
ports, i.e., in 1966 (29, in Polish) and in
1967 (30, in English), were uncontrol-
led studies on the same series of AS
patients. The authors concluded that
the EMG findings were not closely
related to the stage of AS. They inter-
preted the abnormalities as being that
of a rather weaker myopathic character
than those described for RA. Elec-
tromyographic (34, 35) and biopsy (34)
studies of muscle tissue in RA patients
revealed evidence of myogenic (34)
and neurogenic (35) changes. 
Time-integrated muscle action poten-
tials (MAPs) of lumbar erectores spi-
nae (ES) were analyzed quantitatively
using surface EMG in 36 AS patients
(mean age 37.5 years) and 26 normals
(mean age 34.1 years), both in full re-
laxation (prone) and on voluntary con-
traction (31). In a later paper (32),
those preceding study subjects were
further compared to 39 patients with
degenerative disease of the spine
(mean age 52 years). At rest, the values
for integrated MAPs were approxi-
mately equal in the three groups.  How-
ever, during voluntary contraction, the
mean value of integrated activity over a
one-minute interval was nearly twice
as great in normals as in AS patients (p
< 0.0001). The degenerative spine
group had a mean value on contraction
intermediate between that of the AS
and normal subjects (32).  
A quotient (ratio) of the integrated
myoelectrical activity recorded in con-
traction over that in relaxation was
derived (31, 32). This ratio was again
approximately twice as great in nor-
mals as in the AS patients. The ratio in
AS patients was positively and highly
(p < 0.0001) correlated with the degree
of spinal mobility in the Schober test

(31, 32), i.e., greater contractivity was
seen in those with greater spinal mobil-
ity. In the degenerative spine patients,
the resting integrated MAP activity
over a five-minute duration was mark-
edly (p < 0.0001) less in those who had
longer durations of disease, i.e., six
years or more, than shorter intervals
(32), indicating greater ES muscle atro-
phy in the more chronic patients. The
authors interpreted the EMG findings
as being related to muscle atrophy as
well as to the severity and duration of
spinal disease. Decreased myoelectric
activity was not specific to the AS
patients. 
The same lead investigator who tested
the bowstring sign using EMG tech-
niques (6), reported a detailed study
(33) of myoelectric activity in the sa-
crospinal muscles of 50 AS patients
(ages 20-63 years). The biceps brachii
was also studied in 43, and the first
dorsal interosseous muscles in 38 of
the 50 patients (33). Shortening of the
durations of MAPs suggestive of myo-
pathy was observed in 19 (38%) of the
sacrospinal muscles, and in 7 (8.6%) of
the 81 upper extremity muscles tested
(p < 0.001) (33). The EMG changes
suggestive of myopathy were signifi-
cantly (p < 0.001) more frequent in the
AS patients with a disease duration of
over 10 years [16 (66.7%) of 24] vs
shorter durations [5 (19.2%) of 26].
Increased numbers of polyphasic
potentials (i.e., over 12% of all poten-
tials) were noted in 10 (20%) of the 50
sacrospinal muscles vs 2 (2.5%) of the
81 extremity muscles (p < 0.001). Dur-
ing maximum contractions, the EMG
amplitude (voltage) of MUPs was low
in the sacrospinal muscles (2,474µV),
and was impressively less than those in
the biceps brachii (4,848µV) and dor-
sal interossei (6,880 µV). The low sa-
crospinalis potentials are consistent
with the above-mentioned EMG find-
ings (31, 32). The myopathic changes
were not related to the clinical activity
of AS. Interestingly, the author men-
tioned muscle “hypertonus” in spondy-
litis (33).

Kinesiologic EMG studies in normals
The EMG activity of paravertebral
muscles of back pain patients may be

difficult to interpret and may be non-
diagnostic because of reflex pain ef-
fects (14, 36) and variability in degrees
of voluntary relaxation (37-39).  Back
muscles serve the important functions
of maintaining static equilibrium pos-
tures and providing for smooth move-
ment as well as resistance to deviations
from external loads (37-45). Thus,
proper interpretation of EMG findings
in any group of paravertebral muscles
must also consider the interacting ef-
fects of both postures and muscle load-
ings (45). 
In the relaxed, “standing at ease” equi-
librium posture, little or no surface
EMG activity was observed in the ex-
tensor spinae (ES) muscles, at the mid-
lumbar (L3) level (40-44, 46). Minimal
extra energy is utilized in such a stand-
ing position, compared to resting hori-
zontally (47), which is estimated at
circa 7% greater expenditure (48). In
such an erect, relaxed, equilibrium
stance, low-level activity is observed in
the posterior calf and lower thoracic
paravertebral muscles (42, 46). 
In free slow anterior flexion of the lum-
bar spine, EMG activity increases in
relation to the sine angle of bending up
to circa 60º, when full flexion is
achieved (36, 49). The EMG is silent in
this full trunk flexion position, i.e., the
flexion-relaxation response (36, 37, 41,
42, 49). In the fully flexed position, the
moment load of the trunk is supported
by the intrinsic ligaments and interver-
tebral discs of the spine. In addition,
the ES muscles are extended or stretch-
ed beyond their normal length com-
pared to the relaxed, erect stance. Nev-
ertheless, they are electrically inactive,
since a static equilibrium posture is
achieved (albeit stretched), without
proprioceptive signals for active mus-
cle contractions (36, 37, 41, 42, 49). 
The normal EMG activity of dorsolum-
bar muscles in free lateral (coronal)
bending has been studied less than in
forward bending. Free lateral bending
elicits minimal EMG activity of the
ipsilateral erector spinae muscles,
when initiating movement in the direc-
tion of the force of gravity (38,41,43).
Slightly greater activity is seen on the
contralateral, stabilizing side in nor-
mals. Loading was studied on EMG
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activation of back muscles in lateral
bending of 15 young (19 to 35 years)
normal males (45). Four maneuvers
were performed while holding a load
(20.4 Kg) in either hand at one time,
and bending laterally 20º from an erect
stance to both the ipsilateral and con-
tralateral sides (45). Consistent patterns
of surface EMG activity were observed
at the L3 and L5 levels. When flexing
in the direction of the load held in one
hand, i.e., in the direction of gravity, no
or minimal activity was detected in the
ipsilateral (concave) dorsolumbar mus-
cles. On the contrary, the contralateral
equilibrium-stabilizing (convex) dor-
solumbar muscles showed significant
myoelectric activity. The latter results
are analogous to the findings in normal
subjects in the EMG study of the bow-
string sign (6), even though free bend-
ing was not performed in this loading
study (45).  Both studies (6, 45) concur
in demonstrating that normals have
quiet ipsilateral (concave) muscles dur-
ing direct lateral bending, unlike the
opposite results found in most of the
AS patients (1, Table I).

Discussion
A proposed interpretation of Foresti-
er’s bowstring sign in AS patients
The biomechanics of human dorsolum-
bar muscles are profoundly complex
and our understanding is limited, both
in health and AS (13, 14). Forestier et
al. (1) believed that the bowstring sign
is due to the resistance which the mus-
cles in the concavity encounter during
the movement of lateral flexion, and
which forces the patient into active
contraction in order to carry it out. He
also stated that validation of the bow-
string sign will require further research
and a measure of finesse (technical ex-
pertise). If the clinical (1) and EMG (6)
phenomena are indeed validated as an
early, useful physical finding in AS,
then its underlying basis will deserve
critical investigation. Dorsolumbar
muscle atrophy and myopathy are rec-
ognized as later-stage secondary abnor-
malities in AS and were reviewed pre-
viously (4, 5, 18-26, Table III). Also,
forms of spinal muscular dystrophy,
e.g., rigid spine syndrome (50) and par-
alytic disorders (14, 51-53), can cause

varying degrees of immobilization and
secondary spondylosis, misdiagnosed
as AS. Recently, early physiological
spinal myofascial hypertonicity was
proposed to occur in AS (13, 14) and
deserves further study. Physiological
alterations of ES muscles in AS may
possibly contribute to Forestier’s bow-
string sign in early-stage patients (see
below).
Forestier et al. (1) did not specifically
interpret the physiological basis of the
bowstring sign, but stated that the dor-
solumbar muscles showed contracture,
which may have been related to back
pain.  An English interpretation of the
French term "contracture" is ambigu-
ous. It may imply either chronic short-
ening of myofascial tissues or active
contraction. The EMG study (6) would
argue against the former interpretation
of contracture, i.e., passive shortening
on the concave side. Muscle shortening
and fibrosis on the concave side, with-
out increased active contraction, would
be expected to cause less, rather than
more, EMG activity. To the contrary, if
the concave dorsolumbar muscles were
in spasm or actively contracted, then
EMG potentials would be increased.
However, muscle spasm or cramp is ty-
pically associated with localized pain,
which was not mentioned in the clini-
cal (1) or EMG (6) descriptions of the
bowstring sign. Also, an explanation
would be needed for engendering the
alternating dorsolumbar spasm in AS
patients in free lateral bending to each
side. Normally, such maneuver is near-
ly effortless and not straining (38, 41,
43).
Notably, when lateral bending was per-
formed against resistance of the EMG
investigator’s hand (6), a positive bow-
string sign could be induced in all AS,
OA, and normal subjects. The investi-
gator’s hand acted to resist the subject’s
lateral bending, requiring a greater
force of ipsilateral contraction. There-
by, greater EMG activity occurred on
the concave vs convex side, as would
be physiologically expected. However,
external resistance did not apply to the
free lateral bending, and cannot explain
the differentiated findings of the AS
patients (1, 6, Table I).
Forestier et al. (1) described the dorso-

lumbar muscles of AS patients as being
hard and contracted. The data on AS
patients with respect to their EMG acti-
vity of fully relaxed ES muscles reveal-
ed normally low integrated myoelectric
potentials (31, 32). Nevertheless, inor-
dinate firmness to palpation of the dor-
solumbar muscles is observed when
early-stage AS patients are placed in a
relaxed, anterior lumbar flexion posi-
tion, with the trunk fully-supported on
an examination table (13, 14). Such
firmness in a relaxed posture suggests
intrinsic axial myofascial hypertonicity
(13, 14). Controlled studies of such a
maneuver in a comfortably supported,
prone position are needed in AS, with
particular attention given to the possi-
ble influence of any associated back
pain upon muscle tightening (14, 36).

Dorsolumbar myofascial hypertoni-
city may be a possible contributor to
the bowstring sign
If the recently proposed concept of
intrinsic axial musculoligamentous hy-
pertonicity in AS (13,14) is confirmed,
then presumably an increased contrac-
tile effort is required by the agonistic
(concave side) muscles to bend lateral-
ly, against an increased myofascial
(and other tissues) stiffness on the con-
tralateral (convex) side. Normally, con-
traction of one muscle group causes the
antagonistic group to relax, i.e., recip-
rocal inhibition. This reflex may be
physiologically altered in AS, particu-
larly as related to pain pathways (14,
36). Since the bow-string sign may be
an early and frequent finding in AS (1,
6), its basis may be physiological, ra-
ther than a secondary pathological
manifestation. Also, this sign is said to
be infrequent in OA of the spine (1, 6).
Thus, it may not be strictly explained
on the basis of pain mechanisms. 
Lateral flexion is one of the earliest
movements to become restricted in AS
(54). Of various spinal maneuvers test-
ed, it was the only one that was signifi-
cantly reduced over a 12- to 18-month
follow-up interval in AS patients ini-
tially selected to have mild disease and
relatively good spinal mobility (55).
However, EMG studies were not per-
formed in that study to correlate with
movement limitations (55). 



Since the 1968 controlled study (6), no
kinesiological EMG research on par-
avertebral muscles of AS patients was
retrieved. Such technology has consid-
erably advanced and critical modern
investigations now promise to provide
important basic understanding on func-
tional electromotor activity in various
stages of this disease (14). Besides a
critical test of the bow-string sign (1,
6), AS patients and control subjects can
be studied with correlated EMG find-
ings in relation to: 1) balanced, static,
equilibrium postures; 2) various other
positions; and 3) under varied mobility
and load conditions, always accounting
for reported degrees of pain and severi-
ty of spinal deformity (14, 36).

Jacques Forestier: An internationally
recognized spondylitis investigator
Dr. Jacques Forestier (July 27, 1890 –
March 15, 1978) was a widely acclaim-
ed world leader in rheumatology, both
during his life and for many years after
his death (2, 56, 57). He was an accom-
plished physician and scientist, having
particular clinical interest in the study
of the spine. His book describing the
various ankylosing conditions affecting
the back (1) was characterized as
"remarkable" (2). An English transla-
tion of this book was also published
(1). Space does not permit a properly
thorough review of Forestier’s extraor-
dinary contributions to medicine or his
personal accomplishments in his
younger life (2, 56, 57). For undiscov-
ered reasons, his bowstring sign in AS
(1, 6) seems to have been essentially
lost to posterity. A reference to this sign
was found in a textbook on orthopedic
physical assessment published in 1994
(9), but was not again included in the
subsequent edition published in 2001
(12). 
Forestier’s clinical description of this
sign is simple and specific, although
admittedly requiring a certain degree of
technical expertise. Because of his rec-
ognized proficiency in spondylitis and
his confidence in the diagnostic value
of the bowstring sign in AS, critical
research promises to provide further
information on altered kinesiologic and
myoelectric patterns in this disease of
unknown etiology.

Theoretical links may be drawn be-
tween Forestier’s statements that the
ES muscles in AS patients are often
contracted and found to be hard (1) and
recent perspectives on underlying,
intrinsic spinal myofascial hypertonici-
ty in this disease (13, 14). If such links
can be validated, the role of the par-
avertebral muscles in AS will likely
receive enhanced focus and permit new
lines of biomechanical investigation in
this unique disease (13, 14).

Conclusions
1. Forestier’s bowstring sign may serve
as a useful clinical examination test of
dorsolumbar muscle changes in the
early stages of AS, and help in the diag-
nosis. 
2. The diagnostic utility of this sign
was supported by EMG studies demon-
strating greater activity of the dor-
solumbar muscles on the inclined vs.
extended side, in free lateral bending of
AS patients. 
3. Later stages of the disease, however,
reveal muscle changes consistent with
atrophy and subtle myopathy, particu-
larly of the dorsolumbar group. 
4. Controlled studies of the dorsolum-
bar muscles in the earliest stages of AS
are needed, addressing: physical/palpa-
tory consistency (i.e., firmness) in full
relaxation; quantitative measures of
flexibility vs stiffness in movement;
EMG correlates in such clinical proto-
cols; and currently refined histologi-
cal/ultrastructural characteristics of the
tissues. 
5. Confounding effects from relevant
factors in AS require critical analyses
in the above-suggested studies, e.g.,
degree and type of pain, limitations of
movement, and any structural deformi-
ties.
6. Forestier’s bowstring sign and bio-
mechanical analyses of the stability
vis-à-vis movement functions of the
spinal muscles promise to offer new
insights into AS, a unique disease of
unknown etiology.
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Discovery Prize of $750.00 

The "Bowstring Sign" was stated to be an alrea-
dy classic sign described by J. Forestier in his
1951 book (1). However, an original reference
was not cited. Therefore, a prize of $750.00 will
be given to the first person who discovers the
original reference and sends it to Dr. A.T. Masi
by certified or registered mail, in the year 2006. 

The Judging Committee will be composed of the
following persons:
Dr. Francois Forestier (Aix Les Bains, France)
Dr. Alfonse T. Masi (Peoria, Illinois, USA)
Dr. Henri A. Ménard (Montreal, Canada)
Dr. Klaus Louis Schmidt (Bad Nauheim, 

Germany)


