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Abstract

Background and aims: A previously undescribed mecha-
nism of pain in the ulnar side of the hand was observed
in a series of four patients. All were found to have a sensi-
tive point in the first interspace of the hand and possible
entrapment of a terminal branch of ulnar nerve pierc-
ing the fascia in the first interphalangeal webspace was
suggested.

Methods: Pressure on the sensitive point reproduced the
ulnar sided hand pain. Diagnostic and therapeutic injec-
tion of the mixture of local anesthetic and corticosteroid
were performed. The degree and duration of relief of pain
was noted.

Results: In individuals with recent onset hand pain of
this type the injections abolished pain for 2 or more
years. In individuals with long-standing pain (longer than
3-6 months) the pain was abolished for periods of time
lasting several hours to several weeks. The correspond-
ence of the point, where injections were done with acu-
puncture point LI4 was noted.

Conclusions: The location of possible nerve entrapment
corresponds with an acupuncture point LI4 and may addi-
tionally represent a previously undescribed myofascial
trigger point.

Implications: The suggested mechanism of ulnar sided
hand pain represents a miniature chronic constriction
injury similar to the animal model of neuropathic pain
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and may have relevance for regional pain elsewhere in the
body.

Keywords: LI4 acupoint; neuroanatomy; neuropathic
pain; trigger point; regional pain.

1 Introduction

An episode of hand pain led to an observation a number
of years ago by a right-handed pain management physi-
cian. Unprovoked pain had developed in the ulnar side
of the left hand. The pain intensity reached scores of
7-8, where 10 is maximal pain. The pain was somewhat
diffuse, but centered on the hypothenar eminence, and
was of an unpleasant character. There were no sensory
losses or paraesthesiae, but the grip strength appeared
weakened with a sense of clumsiness of the hand. A
detailed examination of all known sites of nerve entrap-
ment was unremarkable, as was a search for described
active myofascial trigger points (MTPs) known to refer
pain into the hand.

A point was located in the first interspace on the
radial aspect of the second metacarpal half way down the
shaft (Fig. 1).

Pressure on this point caused intense reproduction of
the ulnar pain. Injection of local anesthetic with low dose
steroid (mixture of 2 mg bupivacaine, 2 mg lidocaine and
1 mg depo-methylprednisolone in 2 mL volume) into the
point caused transient intense exacerbation of the pain,
followed by complete resolution. This injection was per-
formed on or about the 4th day after onset, and the pain
did not recur till 2 years later, when it might have been
provoked by prolonged holding of an anesthesia face
mask. The same injection was performed, again with abo-
lition of the pain; the pain has not recurred in the subse-
quent 14 years. This observation was used to advantage in
a number of patients subsequently seen in the pain man-
agement practice.
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Fig. 1: Location of the pain-producing point where injections were
performed.

2 Methods

2.1 Case reports
2.1.1 Case1l

Male, aged 32 when he first presented with bilateral ulnar
sided hand pain. He was positive for HLA-B27 antigen
(ankylosing spondylitis) and had severe chronic spinal
pain with a number of MTPs in the paraspinal muscles.
He was a semi-professional guitar-player and had been
told to use exercise balls to “strengthen the grip” in an
effort to treat the hand pain. This latter exercise appeared
to worsen the condition. On examination he had intensely
sensitive points in the location described above in both
hands. They were injected as described, with transient
(fraction of a second) intense pain followed by relief,
which lasted 6-10 weeks. Over the next 7-8 years his
hands were injected four to five times per year, each injec-
tion giving relief for several weeks. At no time did he have
sensory problems and there was no evidence of dystonia.

2.1.2 Case 2

An obese 54-year old male was referred for treatment of
chronic low back pain which was back dominant and
caused by degenerative disease as well as multiple MTPs.
He had recently been diagnosed with diabetes Type II. All
relevant points were injected (paravertebral areas and
paraspinal muscles) reducing the pain score from 7 to
0. On review 1 month later he stated his back had been
much improved for 17-20 days. But he mentioned he had
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developed severe new pain in the ulnar side of his left

hand and had been sent to see a neurologist, and had

already undergone some tests. The left hand pain score
was 9. On examination, the only painful point was the
one in the first web-space as described above (Fig. 1). The
point was injected as described, resulting in abolition of
the hand pain. On review 1 month later the hand pain had
not returned. He brought in results of the electrophysi-
ological studies that had been performed at the university
clinic prior to the injection. The results stated:

Abnormal study, in keeping with:

— Moderate left median neuropathy at the level of the
carpal tunnel.

— Suspected mild length-dependent polyneuropathy
(likely diabetic).

— There is also some motor axonal loss in the left ulnar
nerve territory, of uncertain significance. This study
does not reveal focal ulnar nerve entrapment at the
wrist or elbow.

2.1.3 Case3

A 42 year-old woman was recently seen in consultation.
She had multisite pain syndrome and reported she had
had her carpal tunnels operated on twice in both hands
and that a third procedure was scheduled to be performed
on the left carpal tunnel due to persistent ulnar sided
hand pain. She was found to have the same intensely sen-
sitive point in the first web-space, upon injection of which
her left hand pain was abolished. On follow-up via tele-
phone she stated the left hand pain was gone for “several
hours” and then it recurred. So she did undergo a third
carpal tunnel surgery on the left hand. Electrophysiologi-
cal studies were not repeated prior to this operation. There
was no benefit to the left hand pain from the third surgery.

3 Diagnostics and treatment

Assessment of complaints of hand pain included ques-
tions about sensory losses or paraesthesiae, as well as
clumsiness of the hand or subjective loss of grip strength.
On examination, changes in skin color or temperature
were sought (none noted), and testing for sensory changes
was performed. Loss of muscle bulk in the intrinsic hand
muscles could have been present in long-standing cases
and objective loss of grip strength could also have been
present but none of these changes were found in the
above patients.
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None of the patients were aware of the presence of
the sensitive points, but their cooperation was required
to determine the exact location. A pen with the ball-point
retracted was used as a diagnostic tool. Firm pressure
similar to that required to blanch a nail was required. Most
patients gave very clear reactions, verbal or by “jumping”
once pressure was applied to the correct point evoking
“their” pain. A diagnostic injection was then performed
(after informed consent). Electrophysiological studies
were not required to diagnose the problem in these indi-
viduals since their pain was abolished by the diagnostic
injections.

Injection of the mixture (containing 2 mg bupiv-
acaine, 2 mg lidocaine and 1 mg depo-methylprednisolone
in 2 mL volume) into the described point was done using
a 27 gauge needle.

Low dose steroid added to the local anesthetic has
empirically been found to prolong relief of injections into
trigger points and entrapped nerves, so this combination
of medications were used in these patients. This practice
is supported by the findings by Shah et al. of inflamma-
tory mediators in the dialysate of active trigger points [1].

Hand pain caused by the described mechanism was
cured in individuals with pain of short duration. Individu-
als with long-standing pain had relief lasting a few hours
to several weeks.

4 Discussion

The mechanism of ulnar sided hand pain described in
these patients has not been previously described. This
has led to misdiagnoses and counterproductive treat-
ment strategies (Case 1), or to non-indicated and unhelp-
ful surgical procedures (Case 3). The ease with which the
problem can be diagnosed and treated underscores the
tragedy of needless pain and dysfunction endured by
these individuals.

The incidence of this type of pain needs to be deter-
mined in larger populations. The three cases described
represent several others seen in our pain clinic. Some had
long- standing pain similar to Case 1, and derived benefit
of surprising duration from injections. Others had chronic
pain elsewhere but developed “new” hand pain which
was readily cured, similar to Case 2. Patients who have
myofascial pain elsewhere may be more likely to develop
this type of pain.

Hand and upper limb pain caused by nerve entrap-
ments of median, ulnar and radial nerves or their
branches represents a common complaint. When the
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complaint arises from entrapment of nerves at well-rec-
ognized locations such as the carpal or cubital tunnels,
diagnoses and effective therapies are readily provided.
Readers are referred to an online resource authored by a
distinguished group of US clinicians/researchers [2]. This
article updated in March 2016 describes all known entrap-
ments of the three main nerves in the upper limb and their
branches. A possible entrapment of the very distal ulnar
nerve is not described. Morphological anatomical studies
of the tissues at this point would be required to determine
if this pain is due to actual nerve entrapment.

In the index case the pain was clearly felt in the ulnar
area of the hand, hence the focus on entrapment relating
to the ulnar nerve. Sensory branches join from the fifth
and ulnar aspect of the fourth finger (see Fig. 2).

The deep terminal branch of the ulnar nerve gives
off motor branches to most intrinsic hand muscles in its
course across the palm and the distal filaments pierce the
fascia at about the point identified [3]. The nerve conduc-
tion and EMG study cited for Case 2 suggested non-specific
abnormalities in motor axons of the ulnar nerve.

Several colleagues with knowledge of acupuncture
noted that the location of the point identified, coincides
with the hoku or Hegu point (LI4WHO classification).
Information on the morphology has been provided by
Professor H. Heine, a German anatomist, who dissected
the tissues surrounding this acupuncture point [4]. He
described a nerve-vessel bundle piercing the fascia in
this location. Branches of the ulnar as well as the median
and radial nerves were included. From his illustration it

Ulnar nerve

Injection
point

Fig. 2: Anatomical location of the distal ulnar nerve branches
(drawn according to reference [3]).
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appears the Hegu point corresponds closely to the point
identified in the above patients [4].

In a previous study Heine had dissected four cadavers
down to the fascia and found the points where microvas-
cular bundles (all containing small branches of periph-
eral nerves) pierced the fascia, and determined that these
locations corresponded to acupuncture points [5].

Adding information provided by Melzack et al. [6]
demonstrating the co-localization of acupuncture points
for pain and myofascial trigger points, it might appear that
the described point is at once a well-known acupuncture
point and a previously undescribed myofascial trigger
point. Texts devoted to the subject of myofascial pain
syndrome (MPS) and trigger points causing referred pain
describe a number of points in the upper back, shoulder
girdle and arms that can cause hand pain. Travell and
Simons [7] pictured a superficially situated trigger point
in the 1st dorsal interosseous muscle, which resembles
Fig. 1in our report [7]. However, the point described in our
report is situated just ventral to this muscle. This observa-
tion of ours is supported by MRI imaging of the LI4 point,
where the nerve-vessel bundle was found under the belly
of the 1st dorsal interosseous muscle [8]).

Information on the mechanism of this pain, whether
due to a trigger point or acupuncture point might be drawn
from basic science. The first animal model of neuropathic
pain, the chronic constriction injury (CCI) model was
created by Bennett and Xie [9] by placing a loose ligature
around the sciatic nerve in rats [9]. This caused pain that
gradually involved the entire hind limb in the animals.
(Questioned about the possible relevance to regional pain
in humans Dr. Bennett did state that the chronic constric-
tion injury mechanisms might cause pain involving “small
no-name nerves” in humans, personal communication).

Combining the data on co-localization of trigger
points with acupuncture points for pain and the mor-
phology of acupuncture points, a hypothesis can be for-
mulated, namely that these points represent miniature
chronic constriction injuries, exacerbated by accidental
lesions of small arteries of the hand [7]. Muscle injury or
overuse can cause swelling of tissues sufficient to cause
added compression on the neurovascular bundles where
they pierce the fascia.

5 Conclusion

A previously undescribed mechanism of ulnar sided hand
pain is presented, along with a very simple and effective
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mode of diagnosis and treatment. If injections are per-
formed early on, cures can be induced. In patients whose
pain has transitioned to chronicity prior to effective inter-
ventions, long periods of relief can still be induced using
this method of treatment.

Beyond the simple description of a “new” cause for
hand pain and its treatment, a discussion of pain mech-
anisms using information from the literature on acu-
puncture as well as Western medicine and basic science
suggests a unifying mechanism with possible relevance
for regional pain elsewhere in the body.
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