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: 1 Dr. Janet Travell's genius and medical insight identified in the first edition the clinical picture of individual myofascial

E pain syndromes and many perpetuating factors. In addition, we were most fortunate to have had the benefit of her advice

5 in preparing sorne. of this edition. She emphasized the importance of including a new chapter that covers the respiratory
muscles and supplied unique pearls of clinical wisdom that sprinkle this revision.
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@ Part 1 / Introduction

{Myogelosen) (muscle indurations or myo-
gelosis) in human subjects.

In 1960, Miehlke, et al'®* reported
“bauchige  Anschwellungen” (bulging
swellings) of muscle fibers in longitudinal
sections, and also much variable width
and staining intensity in cross sections of
muscle fibers, in biopsies taken from re-
gions of Muskelhdrten (muscle indurations
or nodules) in patients with Fibrositissyn-
drom (fibrositis}.

In 1976, Simons and Stolov** used TrP cri-
teria to examine canine muscles for a tender
spot in a palpable taut band comparable to
that observed in human patients, With ani-
mals under anesthesia, the same location in
the muscle was identified by palpation and
widely biopsied. Some isolated, large, round
muscle fibers and some groups of these
derkly staining, enlarged, round muscle
fibers appeared in cross sections (Fig. 2.23).
In longitudinal sections, the corresponding

feature was a number of contraction kaats.
Amn individual knot appeared as a segment of

sists of stretched sar n-
sate fo ractured gnes in the knot
segment. In addition, a pair of contraction
knots separated by e sarcolemma are
illustrated in the upper right of the inset
{part B) of Figure 2.25. This feature® 2
may represent one of the first irrevergible
complications that result from the contin-
ued presence of the contraction knot.
- The<guscle fibers containing contrac-
tionare clearly under increased ten-
sion Both at the contraction knot and be-
yond. The total muscle schematic in Figure
2.25A ‘illustrates that this sustained ten-
sion could produce local mechanical over-
load of the connective tissue attachment
structures in the vicinjty where the taut
band fibers attach. This sustained tissue
distress could be expected to induce the re-
lease of sensitizing agents that would sen-
sitize local nociceptors, producing local
tenderness and the characteristics of an at-
tachment TtP.
In 1996, Reitinger, ef al?* biopsied in.

re 2.24. Longitudina
] ctlo 3-sben it
is case the gracilis.

28'taut band of the musct
ita. These are two essel

peres in the knot sec

muscle Hber with extfemely contracted-sar-
L:_or’n,a}'es. This contractured segment showed
corresponding increase in diameter of the
muscle fibér, as illustrated in Figure 2.24.
The structural features of
(knots)one of which is illustratéd T Figure
, are portrayed schematically in the
lower half of Figure 2.25. This figure pre-
sents a likely explanation for the palpable
nodules and the taut bands associated with
TrPs. The inset below in Figure 2.25B
shows three single contraction knots scat-
tered among normal muscle fibers, Figures
2.24 and 2.25B illustrate that beyond the
thickened segment of contractured muscle
fiber at the contraction knot, the musgle
fiber becomes markedly thinned and con-
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elongation comp:
meres in the musc

Iresh 'cadayers the still-palpable nodules @
myogelosis that were located in the gluteus:
medius muscle where trigger point 1 and
trigger point 2 are found as described by
Travell and Simons.**® Cross sectiond
showed the previously described, large,
rounded, darkly staining muscle fibers and
a statistically significant increase in the av
erage diameter of muscle fibers in the myo-
gelosis biopsies compared to nonmyo:
gelotic control biopsies from the same
muscle. Electron microscopic cross sec-
tions showed an excess of the A-Band and
lack of the I-Band configuration. Exclusive
prasence of A-Band in the absence of
I-Band occurs only in fully contracted sar
comeres.” It is highly likely that this fully-

itracted electror
4n cross sectic
s correspond

contraction }
tions under |
0. features of ]
EA does origin
that the contrac

muscle fibex
ally contraci

Figure 2.23. Giant round muscle fiber in the center’

. f sar
. of the figure Is surrounded by open space that may "-g‘i‘ﬂzﬂrﬁf IEE
i have reéuited from a |ocal severe enengy ctisis. This £l ys
space may contain substances that.could sensitize 'y extend:
‘ atio.’s Baser

adjacent nociceptive nerve fibers. In addition to the
normal-gize irregularty shaped muscle’ fibers' sur«
rounding the gigént fiber, there are four abnormally
small fibers, two-above to the right, and two belo
to the left, that may be the segments of musclg
fibers which-are narrowed because of a contractiol
knot slsewhere In that fiber.
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¢ Flgure 2.24, Longitudinal section of an example of the
v contractlo,seen in biopsies.of canine muscles,
in this casa the gracilis. An exqlisitely tender spot in
a taut band. of the muscle was selected as the blopsy
sita. These are two essential trigger point criteria. The
striations (corresponding to sarcomere length) indi-
cate severe contracture of the approximately 100 sar-
comeres in the knot section of the muscle fiber. The

SArCoTeras-on-ne RSO i ROT-SR0 cOMmMpen

satory elongation compared to the normally spaced
sarcomeres in the muscle fibers running across the

contracted electron microscopic pattern
seen in cross sections and the large round
fibers correspond to the {fully contrac-
tured) contraction knots seen in longitudi-
nal sections under light microscopy.

.Two features of Figure 2.24 suggest that
the SEA does originate at a contraction(knot )
and that the contraction knot may be caiised
by a dysfunctional endplate. First, this figure
illustrates a longitudinal section of a con-
traction knot, which, in this case, is a seg-
ment of muscle fiber that includes about 100
maximally contractured sarcomeres. Nor-
maily sarcomeres range in length from about
0.6 um when fully shortened to about 1.3 pm
when fully extended, which is a full 1:2
length ratio,”® Based on a minimum sarco-
mere length of 0.6 wm, the 100 sarcomeres of
the_ contraction knot would extend 60 pm.
This is within the 20 to 80 wm range in the
%engr_h of normal motor endplates, depend-
mg on the muscle:?* Second, although one
cannot be sure of this in the absence of
Sholinesterase stain, the irtegularity of the
Prerborder in the middle of the contraction

bottom of the figure. The fiber diameter Is markedly in-
creased In the reglon of the knot and abnormally de-
creased on either side of it, The Irregularity of the sar-
colemma. along the upper border of the fiber (in the
center of the contraction knot) may represent an end-
plats. The distortion of the sarcomere alignment in ad-
jacent muscle fibers represents sheer stresses in
those flbers that may, in time, play a part in the prop-

fibers.

knot in Figure 2.24 fits the appearance one
would expect if the motor endplate for that.
muscle fiber was centéred over and extended
the length of the contraction knot. A defini-
tive experiment to confirm this impression is
described under Confirmation of the Inte-
grated Trigger Point Hypothesis that follows.

Integrated Trigger Point Hypothasis

This section includes several diagnos-
tic categories that have German names,
which are explained in the historical re-

~ view part of section A of this chapter. It is

presented from the point of view that
TrPs are fundamentally the same disease
process as other diagnoses based 'on ten-
der nodules which are responsible for the
patient’s - pain, diagnoses. that may em-
phasize some aspects, and that have dif-
ferent names which are often in other lan-
guages.

The integrated hypothesis combines in-
formation from electrophysiological and
histopathological sources. The energy cri-
sis part of the hypothesis began to take
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home and the slimination of perpetuating factors
{Chapter 4). Particularly among patients with
chronic myofascial pain, these considerations
usually determine the duration of relief experi-
enced after treatment of the involved muscies.
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REFERRED PAIN (AND TENDERNESS)

The patient’s pattern of referred pain
and tenderness is often the key to identify-
ng the muscle(s) responsible for a myofas-
ial pain syndrome. This section explains
low to draw a representation of the pa-
ient’s pain, and how to interpret the loca-
on of the pain. Identification of the areas
f referred tenderness is covered under

Patisnt’'s Pain History

Surprisingly, the Eatignt is yarely aware
of a trigger point (T¥P) in the muscle that
causes ﬁe myefascial pain; pain evoked by
lying on an infraspinatus TrP at night is
perceived in the shoulder, not at the guilty
TrP in the muscle overlying the scapula.
However, when the patient stretches or
loads the involved muscle, he or she is
likely to feel discomfort in the regions of
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