
through the six dorsal compartments of the
wrist forms an ulnarly directed obtuse angle
which results in ulnar translational stress with
muscle contraction. In full supination and wrist
ulnar deviation, this angle may become even
more acute, resulting in a greater force vector
against the fibro-osseous sheath. With com-
plete disruption of this sheath, the tendon may
bowstring and dislocate across the ulnar
styloid.
We observed two types of disruption of the

fibro-osseous sheath. When a tear of the fibro-
osseous sheath occurs at the ulnar wall, the
ECU tendon may come to lie beneath the torn
fibro-osseous sheath when returning to its
ulnar groove. When a tear occurs at the radial
wall, the ECU tendon may come to lie on its
ulnar groove superficial to the torn fibro-
osseous sheath, preventing any chance of heal-
ing. Burkhart et al3 and Rayan4 suggested that
acute injuries can be treated by cast immobili-
sation with the forearm in pronation and the
wrist in radial deviation, although they have
had no experience with treating acute disloca-
tion of the ECU tendon. Rowland5 , however,
operated on an acute case and found that there
was a considerable gap between the torn edges

of the fibro-osseous sheath no matter in what
position the wrist was placed. This would sug-
gest that there may be no potential for
anatomical healing of the fibro-osseous sheath
in an acute dislocation of the ECU tendon.The
findings of the present two cases and the case
reported by Rowland5 provide a strong argu-
ment in favour of surgical treatment for symp-
tomatic dislocation of the ECU tendon, even in
an acute case.
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Achilles tendon rupture and sciatica: a possible
correlation

Nicola MaVulli, Andrew S Irwin, Michael G Kenward, Francis Smith, Richard W Porter

Abstract
The association between Achilles tendon
rupture and sciatica was investigated by
questionnaire in 138 patients who under-
went repair of an Achilles tendon rupture,
and in a group of individuals nominated
by the patients, matched for age, sex, and
occupation. A total of 102 patients (74%)
and 128 peer nominated controls (71%)
replied to the questionnaire. Of the 102
respondent patients, 18 had an oYce-
based job, 47 were involved in skilled non-
manual work, and 16 were retired. Back
pain had been experienced by 63 of the
patients who replied to the questionnaire,
and by 91 (75%) of the individuals in the
control group (diVerence not significant).
In about 30% of both groups, the pain con-
fined them to bed for at least two days, and
resulted in absence fromwork. Thirteen of
the patients and 16 of the controls had
undergone thoracic, lumbar, or sacral
radiography.One individual in each group
had received surgery for back pain. How-
ever, 35 of 102 patients had experienced
sciatic pain before Achilles tendon rup-
ture. Pain of a similar nature had been
experienced by only 15 individuals in the
control group (12%) (p<0.001). Using this

study design, we found a highly significant
association between Achilles tendon rup-
ture and sciatica. We propose that this
association could be due to impaired
aVerent signals from the lower leg, or to
similar collagen or vascular anomalies of
the vertebral disc and the Achilles tendon.
(Br J Sports Med 1998;32:0–0)

Keywords: Achilles tendon; sciatica; back pain

Achilles tendon rupture and prolapsed in-
tervertebral disc are relatively common
musculoskeletal ailments, both showing peaks
of prevalence in the fourth and fifth decades.1

Achilles tendon rupture can be associated with
systemic disorders such as systemic lupus ery-
thematosus and diabetes, and with local and
systemic steroid administration.2 3 Vascular
alterations can play a role in the degenerative
process preceding Achilles tendon rupture.4

Previous studies have also shown that, in
fresh samples of ruptured Achilles tendons,
there is a pathological increase in the content of
type III collagen.5 Alterations in Achilles
tendons and intervertebral disc biochemistry
have also been hypothesised to be important in
causing pathological changes eventually lead-
ing to rupture and prolapse respectively.6–8 We
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had previously noted that a proportion of
patients presenting with an Achilles tendon
rupture gave a past history of sciatic pain. We
have therefore sought a possible association
between these two conditions.

Patients and methods
PATIENTS

One hundred and fifty consecutive patients
admitted to the Aberdeen Royal Hospital NHS
Trust for a unilateral Achilles tendon rupture
in the period January 1988 to June 1994 were
retrospectively identified using the operating
theatre registers.

QUESTIONNAIRE

A questionnaire was mailed to each patient for
whom admission and operation notes were
available (see below) asking (1) whether they
had ever experienced low back pain (LBP)
prior to the Achilles tendon rupture, (2)
whether the LBP had confined them to bed,
(3) whether the LBP had warranted consulta-
tion of a doctor, and (4) whether they had had
any LBP related (a) admission(s) to hospital,
(b) lumbosacral spine radiographs, or (c)
surgery to the lumbar spine.9 Patients were
also asked (5) whether, with the LBP or inde-
pendently from it, they had experienced sciatic
pain, extending into the thigh and below the
knee,10 (6) whether the sciatic pain was (a)
ipsilateral or (b) contralateral to the side of the
Achilles tendon rupture, (7) whether the
sciatica had confined them to bed, (8) whether
the sciatica had warranted consultation of a
doctor, and (9) whether they had had any sci-
atica related (a) admission(s) to hospital, (b)
lumbosacral spine radiographs, or (c) surgery
for their sciatica. Finally, patients were also
asked (10) to provide details of their occupa-
tion at the time of injury.

CONTROL GROUP

Patients were asked to nominate two persons of
the same sex and within two years of their own
age, who had not suVered from a non-
traumatic rupture of a lower limb tendon, and
who were in the same or similar occupation at
the time of injury. Not all patients nominated
two such persons, and a total of 179 people
were peer nominated. The control group was
mailed the same questionnaire investigating
their past medical history of LBP and sciatica.

OPERATIVE DETAILS

The patients suVering from an Achilles tendon
rupture were treated operatively either by an
open repair method11 or by percutaneous
repair.12 13

STATISTICS

Descriptive statistics were calculated. The pre-
vious history of back pain and sciatica was
compared between the patients with Achilles
tendon rupture and the controls. Because there
are incomplete sets of matched cases and con-
trols, the use of conventional conditional
analysis would lose information on unmatched

observations. Hence, the groups were com-
pared using the generalised estimating equa-
tion technique.14 Significance was set at
p<0.05.

Results
CLINICAL DATA

Admission and operation notes from 138
patients were available for analysis. There were
75 right- and 63 left-sided Achilles tendon
ruptures, and the overall median age of the
patients at the time of injury was 46 years
(range 24–84 years). The ruptures were
repaired using an open method through a
medial para-tendinous approach in 106 pa-
tients, and using a percutaneous method in the
remaining 32 patients.
The mechanism of injury was recorded in

105 patients. In 48 (46%), the Achilles tendon
rupture occurred during sport. In the remain-
ing 57, the rupture was incurred at work or
during household or gentle leisure activity.
Nine patients were diabetic, six had asthma,
and two had inflammatory bowel disease.
Three patients had received systemic steroid
therapy, but in no case had the Achilles tendon
ever been injected with steroids. Patients were
not aware of symptoms related to tender Achil-
les tendon before the rupture.

QUESTIONNAIRE DATA

After three mailings, 102 patients (74%) and
128 of the 179 peer nominated controls (71%)
replied to the questionnaire. The occupations
of the patients and the peer nominated controls
were comparable. They were largely sedentary
workers. Eighteen of the 102 respondent
patients had an oYce based job, 47 were
involved in skilled non-manual work such as
teaching or being oYcers in the army, 16 were
retired at the time of Achilles tendon rupture,
and the remaining 21 were manual workers.
Previous back pain had been experienced by

63 (62%) of the patients who replied to the
questionnaire, and by 91 (71%) of the control
group (diVerence not significant). In about
30% of individuals in both groups, this pain
had been of suYcient magnitude to confine
them to bed for at least two days and to result
in absence from work.Thirteen patients and 16
individuals in the control group had had
thoracic, lumbar, or sacral radiographs (diVer-
ence not significant). One individual in each
group had received surgery for back pain.
However, 35 of 102 patients (35%) had experi-
enced previous pain extending into the thigh
and below the knee that had resulted in bed
rest or consultation of a doctor. In 24 of these
35 patients, the pain was ipsilateral to the site of
Achilles tendon rupture (p = 0.0001). Three
patients could not remember the side on which
the sciatic pain had occurred. Pain of a similar
nature had been experienced by only 15
individuals in the control group (12%) (p =
0.001).

Discussion
Sciatic pain has been reported in 19% of coal
workers.9 The incidence of sciatic pain is
recorded as 22% for machine operators, 24%
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for carpenters, and only 14% for oYce
workers.9 Manual work is a risk factor for
sciatic pain.10 For this reason, our patients and
controls were matched not only for age and sex,
but particularly for occupation. We have
observed a statistically significant association
between Achilles tendon rupture and sciatic-
like pain: 35% of individuals who had had an
Achilles tendon rupture recollected previous
sciatic pain compared with only 12% of the
controls.
The two most common causes of sciatic pain

are a prolapsed intervertebral disc and root
entrapment from degenerative changes in the
root canal. Both are frequently the conse-
quence of intervertebral disc pathology. The
cause of disc degeneration is not understood,
but the role of the blood supply to the vertebral
end plate is thought to be highly significant.8

Smoking15 and vibration16 may adversely aVect
blood supply to the disc. Impaired disc
nutrition probably predisposes to degeneration
with the final symptomatic protrusion gener-
ally following an innocent physiological
stress.17 Whether the collagen changes cause
nutritional impairment or are a consequence of
it is unknown.18 19

It is also uncertain why the Achilles tendon
ruptures. Even with subclinical involvement,
the aVerent signals from joints, ligaments, and
muscles of the lower leg supplied by the L5 and
S1 roots20 may be impaired and improperly
interpreted. This would produce altered prop-
rioception from these structures. Mal-
coordinated motion could occur at the ankle
joint, resulting in dorsiflexion of the ankle
while the gastrocnemius-soleus complex is still
contracted, with overstretching of the Achilles
tendon and its subsequent rupture. The high
frequency of sciatica in the same leg as the
Achilles tendon rupture makes this a plausible
explanation.
An Achilles tendon rupture can occur with a

physiological load, and may be the result of a
nutritional problem similar to that of the
intervertebral disc.4 Alternatively, there may be
general collagen abnormality aVecting both
disc and tendon, making them both prone to
disruption in some individuals.
The present study has several weaknesses,

some of which are connected. There is an
inevitable selection bias using peer nomination,
and it is at present unknown whether the con-
trols were less likely to recall illness and
episodes of pain than the patients with an
Achilles tendon rupture. As in any retrospec-
tive study, the individuals involved in the
present work may have an inevitable recall bias.
It could be argued that, with or without knowl-
edge of the purpose of the study, patients
would have been inclined to select particularly
healthy individuals as controls, and that hospi-
tal patients might have been more appropriate.
However, the prevalence of sciatica varies in
the diVerent age groups and occupations, and
we would have introduced a further bias in the
form of the conditions for which such a control
group, composed of patients, was hospitalised.
This is a retrospective study, and, although

sciatic pain is distinctive,10 16 a single episode

could have been forgotten. However, the
controls had clear recollection of LBP. It is
unlikely that sciatic pain episodes had been
forgotten, especially as patients often require
bed rest and a doctor consultation for such ail-
ment. The data collected from our peer nomi-
nated control group were probably not biased
in this respect.
The patients were not examined by an

orthopaedic surgeon, neurosurgeon, or neu-
rologist. We did pilot the questionnaire exten-
sively, but our definition of sciatica could still
have been misinterpreted. Some patients may
have complained of sciatica whereas the pain
was really an Achilles tendon pain. Also, both
patients and controls may have interpreted
arthritic pain from the hip radiating to the
thigh and the knee as sciatica. The same
concern could be raised, for example, regard-
ing conditions such as spinal stenosis, Baker’s
cyst, or pyriformis syndrome. An interview and
a formal clinical examination by a trained phy-
sician could have clarified the question, but a
further bias, i.e. the presence of an interviewer,
would have been introduced. Imaging could
also have helped, but the costs and logistics of
the study would have been prohibitive. Also, a
significant number of asymptomatic individu-
als show lumbar disk herniation on magnetic
resonance scans.21

In retrospect, we should also have controlled
for activity level in both our patients and the
control group. It is unlikely that the control
group was diVerent from our study group in
this particular aspect (see Patients and meth-
ods), but we cannot prove that this is the case.
Probably, future research should address this
question as well.
In conclusion, a previous history of sciatic

pain appears to be significantly more common
in patients with Achilles tendon rupture than in
matched controls. The fact that this relation-
ship exists does not establish a causal eVect,
and one should not be led to overspeculate on
such a finding, at least at this stage. Achilles
tendon rupture may be predisposed by previ-
ous sciatica when there is impairment of the
aVerent signals from tendons, muscles, and
joint structures carried by the sciatic nerve.
Alternatively, the association may be due to
similar nutritional vascular impairment of the
intervertebral disc and the Achilles tendon, or
to abnormal collagen present in both struc-
tures.
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Commentary

This study deals with the interesting topic of a possible association between Achilles tendon rup-
ture and sciatica. The study construction is relevant, and the selection of peer nominated control
subjects (with age, sex, and occupation all matched) as well as the sample size make the statisti-
cal testing feasible, especially as the equation analysis model was employed. The correlation of
tendon rupture and sciatica is, no matter how you analyse it in a clinical setting, evidence based
and hypothetical, but according to the present results clearly possible.

There are, however, some points, that I would like to pay attention to.
(1) This is a questionnaire study, which the authors admit is a weakness. The questionnaire is

well designed, but leaves some uncertainty about the correctness of the diagnosis of sciatica.
The patient may interpret for example arthritic hip and its referred pain to the thigh and knee
as LBP (the age of some of the patients was high enough for coxarthrosis to occur). Spinal
stenosis, Baker’s popliteal cyst, and piriformis syndrome can also sometimes mimic
symptoms of LBP. Only thirteen patients and 16 controls had lumbar or thoracic x ray pic-
tures taken. However, despite these weaknesses, I can accept the study as a first eVort to ana-
lyse the possible association between Achilles tendon rupture and sciatica. Therefore the
questionnaire set up can be justified.

(2) Another weakness of the study, which the authors themselves point out, is the selection of the
control group. I agree with the authors about this, but, on the other hand, I do not think that
any other cohort of control subjects (rather than peer nominated) would have given a diVer-
ent trend in the results.

I would like to urge the authors to carry on their research on this topic. Why not look at the
possible association from the opposite point of view. What would the results be if the occurrence
of Achilles tendon rupture was studied in patients operated on (or treated conservatively) for a
verified disc prolapse and compared with a proper control group! This kind of study may, or may
not, support the findings of the present one.

Finally, as the association of Achilles tendon rupture and sciatica still remains speculative, I
would be fascinated to explain the impairment of the aVerent signals from tendons, muscles, and
joint structures as the mechanism leading to tendon rupture. The predisposing changes in the
Achilles tendon vascularity and connective tissue structures in the background are already well
established.
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