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STUDY
ACUPUNCTURE & TIBIAL
STRESS SYNDROME
(SHIN SPLINTS)

by Matt Callison

Abstract

Forty athletes, ages 18-45 with tibial stress syndrome (shin
splints), were analysed using subjective questioning based on
a ten point Likert-type pain scale that was used to assess pain
level. The scale ranged from None (1) to Distressing (5) to
Unbearable (10). The athletes were divided into three treat-
ment groups: Sports Medicine (N=17), Acupuncture (N=12)
and a combination group of Sports Medicine and Acupunc-
ture (N=11). The treating practitioners were certified and
studentathletic trainers at University of California, San Diego
RIMAC Athletic Training Center along with acupuncture
interns supervised by the author from Pacific College of
Oriental Medicine, San Diego. The study took place over a 3
week period, with each participant filling out an initial ques-
tionnaire (Intake) prior to the first week of treatment. Follow-
up questionnaires were utilised at the beginning of each week
of treatment for the remaining 2 weeks (Follow-up 1 and
Follow-up 2). Participants answered questions concerning
intensity and duration of pain during and between activities,
in addition to dosages taken of anti-inflammatory medica-
tions (NSAID). Participants in all groups received a mini-
mum of 2 treatments per week. The three treatment groups
were compared to each other: Sports Medicine (S), Acupunc-
ture (A) and Acupuncture and Sports Medicine combination
(AS). All athletes reported an increase in effectiveness of
treatment from Intake to Follow-up 2, regardless of the
treatment group they were in. Athletes in the A and AS
Groups received the most pain relief, were least hindered by
pain during sporting and non-sporting activities, and felt
overall that the treatments were more effective than those
reporting in the S Group. The perception of pain, pain relief,
and effectiveness was not significantly improved for athletes
in the S Group. Athletes taking anti-inflammatory medica-
tions in the AS and A Treatment Groups took significantly
fewer doses during the course of the study than athletes in the
S Group.

Introduction
From professional to recreational sports, running is a com-

mon activity in which tibial stress syndrome becomes a
primary complaint of lower leg pain. In treating this syn-
drome for over 15 years from both a western and eastern
view, the author felt the importance of performing a study
on this frequent injury. The research described below was
designed to answer the basic question: Over the duration of
the study, did athletes who received acupuncture perceive
a decrease in shin splint pain and increase in activity level
compared to athletes who received standard treatment?

Tibial Stress Syndrome (Shin Splints) is a common lower
leg injury that affects many people involved in running
sports. Shin splint is a vague term used widely with a
variability of definition. It is synonymous with anterior or
medjial tibial stress syndromes, tendoperiostitis, tibial peri-
ostitis, and tibialis tendinitis, all of which denote varying
degrees of soft tissue and osseous changes'. Itis an over-use
injury and inflammatory condition of the tibia or fibula in
which micro tears develop in the muscle’s myotendinous
origin located along the bone shaft. The repetitive action of
dorsiflexion/ plantar flexion pulls the muscle away from its
attachment on the bone causing periostitis®. This condition
iscommonly seen when arunnerincreases mileage, changes
to a harder running surface or adds hill running. Pain
usually begins shortly after the onset of running and can
last into non-activity days. Often, athletes will make suc-
cessful changes to alleviate their pain such as wearing
different running shoesand/orincorporating new strength-
ening and stretching exercises. When these changes do not
ameliorate the pain, common over-the-counter anti-inflam-
matory medications are often used and, at times, taken
excessively. Unfortunately in many cases, an athlete who
“runs through” the pain or masks the pain with anti-
inflammatory medications, may eventually develop bony
stress reactions or micro-fractures (medullary line or corti-
cal abnormality) from the repetitive stress.

Localised bony tenderness is the most obvious indication
for tibial stress syndrome. In more severe cases, physical
examination may find redness, swelling or thickening of
the periosteum and/or juxtapostional soft tissue. These
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signs may be present at the site of a stress fracture in which
the diagnosis is primarily made from clinical assessment®.
However, if the diagnosis is uncertain, various imaging
techniques may be used to confirm osseous changes as seen
on a radiograph or bone scan*.

Types of tibial stress syndrome

Medial Tibial Stress Syndrome involves the tibialis poste-
rior muscle and often occurs in individuals who are moder-
ately to severely pronated (collapsed medial arch or flat
feet), thus placing tension on this posterior muscle and
tendon. Pain and tenderness are generally found on the
posterior medial aspect of the tibia between Zhongdu LIV-
6 and Sanyinjiao SP-6. In some cases, the pain may extend
up to Yinlingquan SP-9.

Anterior Tibial Stress Syndrome involves the tibialis ante-
rior muscle. This muscle is responsible for 80% of foot dorsi-
flexion and acts as a strong decelerator for plantar flexion.
Frequently, anterior shin splints arise in runners over-train-
ing on hills since both uphill and downhill running requires
repetitive firing of the tibialis anterior muscle. Symptoms are
usually worse while running downbhill as the tibialis anterior
is responsible for slowing down the forefoot after heel strike
(eccentric contraction)®. Consequently, a tight Achilles ten-
don may be found in this syndrome, resisting proper range
for the tibialis anterior to function and leading to friction and
inflammation. Pain and tenderness are generally found me-
dial to the Stomach channel on the anterior edge of the tibia
between the tibialis anterior muscle and bone.

Review of past studies

The efficacy of acupuncture in treating musculoskeletal
syndromesisbecomingapparentby theincreasingamount of
research directed toward it. In preparation for this study, a
past review of any similar research was needed. A limited
amount of information was found concerning the use of
acupuncture on tibial stress syndromes. In searching from
1978 to 2000 in The Journal of Chinese Medicine, no articles were
found using search termsacupuncture, tibial stress syndrome,
shin splint, compartment syndrome and stress fracture.

In other reviews, Schulman® described his successful case
study on treating tibial shin splint pain with a single acu-
puncture session. He further noted, in searching for infor-
mation on acupuncture and tibial stress syndromes using
the MEDLINE database from 1966 to the 2000, that he found
only onearticle describing a case of a medical acupuncturist
creating aneedle-induced compartmentsyndrome’. Chronic
tibial stress syndromes are noted as associated complica-
tions that can lead to compartment syndromes®. Long-term
soft tissue swelling that may occur in chronic tibial stress
syndromes can increase the pressure within a fascial com-
partment compromising the circulation and function of the
contents in that space. Signs and symptoms between these
two syndromes can be similar although, clinical assessment
can differentiate between them. All participants in this
study were screened for compartment syndromes.

Description of the study
Forty athletes were diagnosed with tibial stress syndrome
by the author and certified athletic trainers. Diagnosis was
based on physical examination of localised tibial tender-
ness on participants involved in running sports. Stress
fractures and compartment syndromes were ruled out. All
participants were analysed using subjective questioning
based on a Likert Pain Scale. They were divided into three
treatment groups: Sports Medicine (N=17), Acupuncture
(N=12) and a combination group of Sports Medicine and
Acupuncture (N=11). Treatment group descriptions are as
follows.
Sports medicine group: Using a standard form of treatment,
the athletic trainers used modalities such as pulsed ultra-
sound, stretching, and strengthening exercises in addition
to cryotherapy. Pulsed ultrasound and cryotherapy were
used to increase circulation and decrease inflammation.
Proprioceptive Neuromuscular Facilitation (PNF) stretch-
ing and strengthening exercises were primarily used and
directed toward the involved lower leg and foot. Other
stretching and strengthening exercises were given with the
objective of decreasing the tension on the affected muscula-
ture.
Acupuncture group: The primary treatment was directed at
the edge of the tibia where micro-tearing of the affected
muscle takes place. The anterior edge was treated when the
tibialis anterior was affected, with the medial edge treated
when the tibialis posterior muscle was involved. Between
10and 15#34 or #36 gauge needles were threaded obliquely
and subcutaneously along the edge of the tibia between the
soft tissue and bone. Motor points of the soleus, gastrocne-
mius, and tibialis anterior were also used, in addition to
two-three palpable ahshi points along the medial arch
between Taibai SP-3 and Zhaohai KID-6. A motor point is
defined as the site where the motor nerve enters the skin
and the skin located directly above this region. *-*
Other points were chosen at the practitioner’s discretion to
balance and remove obstruction from the channels. These
additional points included: Zusanli ST-36, Yanglingquan
GB-34, Yinlingquan SP-9, Diji SP-8, Taixi KID-3, Feiyang
BL-58, Ququan LIV-8 and Taichong LIV-3. Five minutes of
tuina massage techniques followed the acupuncture treat-
ment. Moxibustion and electric stimulation were not used.
Acupuncture and sports medicine group: A combination of
both types of treatment were used. Treatment modalities
utilised would vary based on time available and concern for
“over treating” the injury. Understandably, not every mo-
dality was used during each treatment as the athletic trainer
and supervising acupuncturist discussed what techniques
would be appropriate. Acupuncture, tuina, and facilitated
stretching were the consistent modalities used along with
one or two others mentioned above.

Participants
Forty participants were involved in this study with ages
ranging from 18-45 years. Thirty six attended UCSD and
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participated in athletic teams which included track and
field, cross country, volleyball, basketball, lacrosse, ulti-
mate frisbee and soccer. Four others were recreational
runners and not associated with UCSD. Gender was not
recorded. About half (N=23) of the athletes wore orthotics.
They were asked to continue using their orthotic corrective
devices if they were already wearing them, or not start
using them during the duration of the study. Analysis
indicated that the use of orthotics was not significant be-
tween treatment groups.

Questionnaire
The study took take place over a three week period. Each
participant filled out an initial questionnaire (Intake) prior
to the first week of treatment. Follow up questionnaires
were utilised at the beginning of each treatment week for
the remaining 2 weeks of the study (Follow-up 1 and
Follow-up 2). Participants answered questions concerning
intensity and duration of pain during and between activi-
ties, in addition to dosages taken of anti-inflammatory
medications (NSAID). Participants received a minimum of
two treatments per week. The results of the subjective
questioning were analysed using a multivariate analysis of
variance (MANOVA). The dependent measurements for
this study were the participants’ self-report of the items
listed below by question number
1. Frequency of primary sport.
2. Pain level during sporting activity this past week.
3. Pain level during non-sporting activities this past week.
4. Pain level now.
5. Affect of pain on sport activity performance.
6. Hindered by pain after sport activity.
7. Effectiveness of treatment on pain.
8. Dosage of anti-inflammatory medications (milligrams
per tablet and amount taken per day).

Results

The independent variable was Treatment Group (S=Sports
Medicine, A=Acupuncture, or AS=Combined). Each of the
dependent measures were assessed three times (Intake,
Followup1, & Followup2). Multiple comparisons were made
ateach time interval (Intake, Follow-up 1, & Follow-up 2) to
evaluate intra-group differences. The following is the re-
sults reported by question.

1. Frequency of primary sport. There were no differences
between Treatment Groups (F(4,70)=4.0, p=.79) or over the
three time intervals (F(2,35)=.5, p=.61) for Sport Frequency.
This indicates that athletes in each group participated in
their sport at approximately the same level of activity.

2. Pain level during sporting activity this past week. Dur-
ing the course of the study, reported pain levels were
different for each Group. Athletes in the Acupuncture (A)
group had significantly less pain than did athletes in the
Acupuncture/Sports Medicine (AS) and Sports Medicine
(S) groups (F(2,36)=8.1, p<.05). In addition, athletes in the
AS group also reported lower pain levels than athletes in

the S group (F(2,36)=10.1, p<.05). A reduction in pain level
was reported by 100% of the athletes in the A and AS
groups, compared to 31.3% in the S group. No change in
pain level was reported by 56.3% of the S group. Increased
pain level was reported by12.5% of the S group and 0% by
the A and AS groups.

3. Pain level during non-sporting activities this past week.
Pain level during non-sporting activities significantly de-
creased for athletes in the AS (F(2,35)=4.5, p<.05) and A
(F(2,35)=18.2, p<.05) groups compared to athletes in the S
group. A reduction in pain level was reported by 90% of the
athletes in the A and AS groups, compared to 18.8% of the
Sgroup. Nochangein painlevel wasreported by 9.1% of the
A and AS groups, and by 37.5% of the S group. An increase
in pain level was reported by 43.8% of the S group and 0%
by the A and AS groups.

4. Pain level now. The current level of pain significantly
decreased for athletes in the AS (F(2,37)=11.9, p<.05) and A
(F(2,37)=9.3, p<.05) groups, compared to athletes in the S
group. A reduction in pain level was reported by 100% of
the athletes in the A group, 90% of the AS group, and 41.2%
of the S group.

5. Effect of pain on sport activity performance. Less hin-
drance by pain during sport activity performance was re-
ported by 100% of the athletes in the A Group, 72.7% in the SA
Group, and 35.3% in the SGroup. The affect of pain on activity
significantly decreased from Intake to Follow-up 1 to Follow-
up 2, but theamount of decrease was different for each Group
(F(2,37)=8.9, p<.05). While the A group showed the greatest
improvement, there were not significant differences between
the treatment groups (A vs. S, p=.69; A vs. SA, p=.19).

6. Effect of pain after sport activity. Less hindrance by pain
after sport activity was reported by 91.7% of the athletes in
the A Group, 72.7% in the SA Group, and 47.1% in the S
Group. The affect of pain after sports activities significantly
decreased from Intake to Follow-up 1 to Follow-up 2, but
the amount of decrease was different for each Group
(F(2,37)=5.0, p<.05). Athletes in the A group reported the
least hindrance by pain, but there was no statistically sig-
nificant difference between the treatment groups (A vs. S,
p=.16; A vs.SA, p=.23).

7. Effectiveness of treatment on pain. All athletes reported
anincreasein effectiveness of the treatment from Follow-up
1to Follow-up 2, regardless of which Treatment Group they
were in (F(1,37)=10.6, p<.05). However, athletes in the A
Groupreported significantly moreimprovement than those
in the S Group (p<.05). While athletes in the A group
reported the highest levels of effectiveness, there was no
statistical difference between the S and the AS groups.
Reduced effectiveness of treatment was reported by 16.7%
of the athletes of the A group, 45.5% of the AS group, and
23.5% of the S group. Increased effectiveness of treatment
was reported by 72.5% of the athletes of the A group, 54.5%
(N=11) of the AS group, and 46.5% of the S group.

8. Dosage of anti-inflammatory medications (milligrams
per tablet & amount taken per day). Medications reported
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by all treatment groups included Ibuprofen, Advil,
Naproxen, Aleve, and Others. Over the course of the study,
athletes in the AS (F(2,17)=15.7, p<.05) and A (F(2,17)=13.1,
p<.05) Treatment Groups took significantly fewer tablets
compared to athletes in the S Group. The number of tablets
taken by athletesin the ASand A Groups declined over time
while the amount taken by participants in the S Group
remained the same (F(4,32)=3.5, p<.05). Dosage decreased
for 80% of the athletes in the A group, 60% in the AS group,
and 0% in the S group.

Discussion

Acupuncture appears to be an effective modality for reliev-
ing pain associated with shin splints and for reducing
reliance on anti-inflammatory medication. Athletes in the
Acupuncture and Combined Groups received the most
painrelief, were least hindered by pain during sporting and
non-sporting activities, and felt that the treatments were
effective. The perception of pain, pain relief, and effective-
ness was generally unchanged for athletes in the traditional
Sports Medicine Group. Anti-inflammatory medication use
decreased over the duration of the study in the Acupunc-
ture and Combined Treatment groups. Due to the small
population involved in this study, the results show only
preliminary tendencies. A larger pool of people would need
to be analysed in order conclude validity. The use of Sports
Medicine modalities alone has successfully cured thou-
sands of athletes with this syndrome and is used as a
primary treatment source in western based clinics. How-
ever, this study does indicate enough statistically signifi-
cant evidence to view the use of acupuncture as a viable
treatment source.
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