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ABSTRACT

Rupture of the posterior tibial tendon has been pastulated
to accur, in part, as a result of degenerative changes to
the tendon. This possibility was examined by a review of
67 patients (average age 57 years) diagnosed with rupture
of the posterior tibial tendon. Forty-five of the §7 patients
(60%) had one or more of the following positive medical
histories: (1) hypertension, (2) obesity, (3) diabetes melli-
m(d}preuioussumwmmmmmmu-
pect of the foot, or (5) steroid exposure. Thirty-five pa-
tients (52%) had either hypertsnsion, diabetes maellitus, or
obesity. A statistical correlation was demonstrated be-
tween rupture of the posterior tibial tenden and obesity (P
= .005) and to a lesser extent hypertension (P = .025).
These disorders have been uniformly associated with an
acceleration of the degenerative processes associated
with aging, commonly via an acceleration of micravascular
and macrovascular diseases. An additional vascular risk
is implicated by the known zone of hypavascularity of the
posterior tibial tendon and risk of rupture secondary to
systemic or local injections of corticosteraids. The prev-
alence of posterior tibial tendon rupture parallels the de-
generative processes of aging, hypertensiaon, diabetes
mallitus, and obesity. Additionally, the effects of cortica-
steroids and local surgical procedures may further be
assaciated with local vascular impairment and eventual
rupture.

INTRODUCTION

Rupture of the posterior tibial tendon is one cause of
painful acquired flatfoot deformity in adults. The pro-
gressive collapse of the medial longitudinal arch leads
to the development of several secondary deformities.
These include a valgus alignment of the calcaneus,
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plantarfiexion of the talus, abduction of the forefoot,
and a fixed forefoot varus-supination defarmity.

There is considerable interest within the arthopaedic
literature concering the entity of rupture of the poste-
rior tibial tendon.'?#2-363638 Therg are several studies
describing not onty the anatomy and function, but also
the management, of rupture of the posterior tibial ten-
don.?!30:31.38.363830.64.48 | i1 i known about those fac-
tors which may be associated with or predispose pa-
tients to rupture of the posterior tibial tendon. One
study indicates a higher freqi of rupture in women
over the age of 40.% Other series suggest a possible
association between rupture of the posterior tibial ten-
don and rheumatoid arthritis.* Two relatively large
studies in 1983 and 1985 failed to link major trauma
anoutthefootandanklew'rrhmeoccurrenceofmp-
ture. ™ In this study, 67 patients diagnosed with rup-
ture of the posterior tibial tendon underwent a review
of their medical records with the purpose of identifying
possible associated epidemiclogical factors.

MATERIALS AND METHODS

From January 1978 to December 1986, 79 patients
with acquired flatfoot deformity secondary to rupture
of the posterior tibial tendon were treated by the one
author (R.A.M.). Twelve patients were omitted from the
study due to incomplete medical records and the ina-
bility to cantact them. There were 51 women and 16
men with an average age of 57 years {range 19-87
years). Sixty-five of the 67 patients were Caucasian,
One was Hispanic and one was Asian. A detailed
medical history was obtained for all patients (see Table
1). All records were assessed for the presence of (1)
hypertension, (2) obesity, (3) diabetes meliitus, (4) pre-
vious surgery or trauma, and (5) exposure to cortico-
steroids. - :

Patients were classified as being hypertensive if they
were under the active care of an intemist or family
practitioner with a specific diagnosis of hypertension.
In each instance, the medical records or patient
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interview confirmed the diagnosis of hypertension and
the patient's ongoing involvement in a specific treat-
ment plan of diet, weight, or medication control.

The criteria developed by Craddock' was adopted
tor categorization of obesity for the purposes of this
study. In this system, obesity was defined as an excess
of adipose tissue reflected in a patient’s weight of more
than 20% above the normal or predicted weight for a
specified age and height. Patients classified as obese
were 20% above their predicted body weight and could
be clinically described as being moderately obese.?

Diabetes mellitus represents a “disturbance of glu-
cose homeostasis."™ The resultant elevation of serum
giucose can be determined by biocod glucose level or
glucose tolerance test. All patients identified as having
diabetes were under the-active care of a family practi-
tioner or internist for diabetes mellitus. In each instance,
patients were being treated by diet, oral hypoglycemia
agents, or insufin. - -

The presence of corticosteroid exposure was based -

upon a history of locatl injections about the posterior
tibial tendon or the oral intake of corticostercids. Some
reasons for the administration of corticosteroid injec-
tions were persistent medial foot and ankle pain sec-
ondary to pasterior tibial tendinitis and nonspecific soft
tissue trauma. In most instances. patients received
multiple injections in or about the medial aspect of the
foot. The injections preceded the diagnosis of rupture
of the posterior tibial tendon by a period of months to
years. With respect to oral corticosteroids, some pa-
tients had been prescribed systemic carticasteraids for
various medical illnesses, such as bronchitis, polymyal-
gia rheumnatica, and rheumatoid arthritis. Patients tak-
ing estrogen replacement for the treatment of meno-
pausal and postmenopausal symptoms were not tab-
ulated with those patients receiving injection or oral
corticosteroids.

Finally, medical records were examined for the pres-
ence of prior major trauma or surgical procedures about
the medial aspect of the foot and ankle. The criteria for
inclusion in this group were: (1) previous fractures about
the medial aspect of the foot and ankle, or (2) surgery
about the medial aspect of the foot and ankle.

The incidence of hypertension, obesity, diabetes mel-
litus, trauma, and corticosteroid administration in these
67 patients was compared with the incidence of these
disorders in the population at large. The Chi-square
test for goodness ot fit was utilized in the statistical
analysis of the significance af various disorders in pa-
tients with rupture of the posterior tibial tendon in
comparison with these disorders in the population at
large.'®

The diagnosis of posterior tibial tendon rupture was
based upon a thorough history and physical examina-

POSTERIOR TIBIAL TENDON RUPTURE T1

tion. All patients were examined by the senior author
(R.A.M.). The chief complaint was that of pain localized
to the medial aspect of the foot. Commonty, there was
an associated loss of the medial longitudinal arch of the
foot. Inspection demonstrated a swelling that corre-
sponded to the distal aspect of the proximal stump of
the ruptured tendon. Patients lacked the ability to si-
muitaneously plantarflex and invert the forefoot. There
was a profound weakness in the patient’s effort to
adduct the plantarfiexed and abducted forefoot against
resistance. Simultaneous palpation of the posterior tib-
ial tendon distal to the medial malleclus demonstrated
its attenuation of function. Perhaps the most sensitive
test of rupture of the posterior tibial tendon was to
have the patient attempt single leg-toe stance on the
injured side. Fifty-one of the 67 patients underwent
surgical exploration and reconstruction. The remaining
16 patients were treated by nonoperative means.

RESULTS

The data collected from the review of medical records
and patient interviews are summarized in Table 1.
Information was recorded for the duration of symptoms,
history of trauma, and the presence of hypertension,
obesity, diabetes mellitus, steroids, previous surgery or
injury, and other significant medical ilinesses. The ma-
jority (76%) of patients were women. The average age -
of the patients was 57 years (range 19-87 years). The
mean duration of symptoms before the diagnosis was
25.7 months. Thirty-eight of the 67 patients (approxi-
mately 3:2) had no history of trauma immediately prior
to the onset of collapse of the medial longitudinal arch.
Of the 29 patients who did have trauma. the event
generally consisted of a minor twisting injury of the foot
or ankle.

A summary of various diagnoses of patients with
ruptures is outlined in Table 2. Thirty-four percent had
a diagnosis of hypertension. Twenty-three patients
(34%) were obese by the Craddock criteria. Thirteen
patients had been administered corticosteroids orally
or via injections. Seven patients had prior surgery or
major trauma to the medial aspect of the foot or ankle.
Patients with lower extremity trauma and surgery not
localized to the ‘medial aspect of the foot were not
included for consideration within this group. Finally, six
patients were diabetic.

Various miscellaneous medical diagnoses are also
indicated in Table 1. Case 4 had a history of arrhyth-
mias. Another case (case 20) with a diagnosis of hy-
pothyroidism was treated with Synthroid (Boots Phar-
maceuticals, Lincoinshire, L) for a period of 10 years.
Case 50 had rheumatoid arthritis and, additionally, was
prescribed oral corticosteroids. Case 60 had a history
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Table 1 continues on the next page.
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TABLE 1
Continued
Case” Sex Age Symptom duration Trauma history HTN o8B DM SURG STER Other

62° F 61 13 —_ + + —_ —_ — -—
63" M 52 [ — — + e — - -
64" F 36 ~ 36 — — -— - - = —
85° F 52 ] - — - - — + -
66° F 7 30 - - - — - + —
67° F 68 24 —_— — — = — == =

* HTN, hypertensian; OB, obesity: DM, diabetes meilitus: SURG. surgery: STER. steroid.

* Asterisks indicate patients with diagnosis confirmed at time of surgery.

TABLE 2 TABLE 3
Summary of Diagnoses of Patients Summary of Data of Patients with a Positive History of
_ : Cort i
- ; Patients Patients
SHjs (N) (%) Case Sex Age History
Hypertension 23 34 6§ F 39 Crushinjury of the ankle foliowed by six
Obesity 23 34 corticosteroid injactions around the ankie
Diabetes meilitus 6 9 8 M 68 Prednisone therapy for 15 yrs for chronic
Steroids* 13 19 . bronchitis-
Surgery/trauma 7 10 13 F 52 Estrogen replacement for § yrs; multipie
corticosteroid injections about the P.T.T.,

* Oral or intramuscular corticosteroids.

of bilateral moderate pes planus and bilateral accessory
navicular bones.

The criteria for the diagnoses of hypertension, obe— '

sity, and diabetes were delineated thoroughly in Mate-
rials and Methods. The data collected for patients with
a history of steroid exposure are displayed in Table 3.
Thirteen of 67 patients had a positive history of ste-
roids. All but two of these patients were women. Three
patients with rheumatoid arthritis, bronchitis, and poly-
myalgia rheumatica, respectively, had taken aral carti-
" costeroids for a number of years for the control of their
disease. One other patient received oral corticosteroids
intermittently over a period of 38 years for an ill-defined
endocrine disorder. The five remaining patients had
several corticosteroid injections about the ankle and,

frequently, adjacent to the posterior tibial tendon itself. -

One of these patients, case 6, had a total of six injec-
tions around the ankle after a crush injury to the ankle.
Case 54 had three injections of dexamethasone about
the posterior tibial tendon for presumed tendinitis.
Seven patients had a history of major trauma or
surgery about the medial aspect of the foot remote and
prior to the development of rupture of the posterior
tibial tendon (see Table 4). Patients 32 and 64 had
undergone excision of an accessory navicular bone
(Kidner procedure) a few years prior to rupture of the
posterior tibial tendon.*” In one instance, a 36-year-old
woman had undergone excision of an accessory navic-
ular 10 years prior to the diagnosis -of rupture. The
second case was that of a 36-year-ald waman who had
an accessory navicutar bone removed 4 years before
her rupture on the same side. Other procedures in this

shouidar, and neck
1§ M 58 Several corticosteroid injections around the
PT.T.
17  F 71 QOral cortcosternids far 38 yrs for endocrine
disorder
Premarin replacement for 15 yrs; single cor-
mmmmnmwm

Prammmmpyfnr>3wfofpolymyll-
gia rheumatica

Premarin (>3 yrs), F‘rwa.mmm
therapy for greater than 3 yrs

Indeterminant number of injections

Indeterminant number of years of oral ste-
roids for rheumnatoid arthritis

Muitipie stercid injections after ankie
fracture

Dexamethasone injections (x3) about P.T.T.

Premarin replacement for >10 yrs; S/P at
least one cartisona injection

18 F

88 & 2
ng
33 8 ge 9 2

54 F
66

group included excision of bone chips from the medial
aspect of the foot and removal of bone spurs. One
patient had a severe crush injury to the ankle that was
followed by a series of cortisone injections. Finally, one
patient had trauma with an associated metatarsocu-
neiform dislocation.

Patients were then assigned to one of two groups
based upon their age. There were 14 patients between
the ages of 19 and 50 years. Between the ages of 51
and 87, there were 53 patients. Within each group.
patients were arranged by the diagnoses used for the
analysis of the entire patient population. The number
and percentages of patients by diagnosis for patients
aged 19 to 50 years is represented in Tabie 5. In this
group, only one patient had a diagnosis of diabetes
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mellitus. No patient had hypertension. Three patients
were obese by Craddock's criteria. Four patients (cases
6, 48, 50, and 52) had a history of corticosteroid
therapy. Five of 14 patients (cases 6, 29, 32, 56, and
64) had a history of previous major trauma or surgery
about the medial aspect of the foot.

The grouping by diagnosis for patients agecl 51 to
87 years is outlined in Table 6. Fifty-three patients were
included in this group. Twenty-three patients had hy-

_ pertension. Twenty patients were obese. A history of
steroid intake or injections was elicited in nine patients.

TABLE &
Sumndumﬁhmuﬁm-mwv-mnoanum
or Surgery
Case Sex Age History
& F 38 A major crush injury was sustained
to the ankie 4 yrs prior 1o rup-
ture; the patient also received six
—— - m - . —-—
1 F 59  Bone chips wers removed from the
medial aspect of the ankie a few
years prior to the onset of symp-
toms
29 F 40  History of multiple sprains; S/P
|| _ Watson Jones procadure and
. - S/P removal of heel spur from .
medial approach E
32 F 36  S/P axcision of accessory navicular
’ some 10 yrs prior to onset of -
. | __ symptoms '
35 F 75  Heel spur removed prior to the on-
e R satof symptoms .. _ .
56 F 19 S}Pmmm
64 F 36  S/P excision of accessory navicular
. 4 yrs before the diagnosis of
rupture
TABLE 5
Disgnoses of Patients, Aged 19 to 50 years
s s L) e % Patients Patents . .
; RS N) (%)
mome oo - Hypertension 14 7.
: Obesity 3714 21
Diabetes meilitus 114 7
Steroids 4/14 28
Surgery/trauma 8§14 36
- . —— . @ e . TM. o
Dhgnom of Patients Aged 51 to 87 years
; : Patiants _ Patients
g N) (%)
Hypertension 23/53 43
Obesity 20/53 38
Diabetes meliitus 5/53 9
Steroids 9/53 17

" Surgery/trauma 2/53 4

T wme mmawecimy = s . - —_—

Five patients were diabetic. Only two patients had a
history of previous surgery or major trauma to the foot.

In order to assess the significance of these various
diagnoses with respect to the occurrence of rupture of
the posterior tibial tendon, it was necessary to define
the incidence of these disorders for both age groups in
the population at large. Statistical analysis was then
used to compare the incidence of these disorders in
the normal population with that in the population of
patients with rupture of the posterior tibial tendon. In
order to show a significant corretation between rupture
of the posterior tibiat tendon and any one of these
various disorders, the statistical analysis had to show
that the occurrence of a particular condition was higher
in patients with rupture than would be expected in the
population at large for the same age group. This goal
was achieved by acquiring estimations of various dis-
orders in the population at large and comparing these
prevalence rates with those of the patient group using
the Chi-square test for goodness of fit."s The preva-
lence of the various disorders in this study was estab- -
lished by the data in published population data. Ancther
alternative would have been to determine the preva-
lence of these disorders for various specific subsets of
populations, such as for patients for routine examina- _
tion or orthopaedic trauma patients. The selection of
the carrect subset in itself may have intraduced an
additional factor of bias into the so-called control pop-
ulation.

in the general population, the estimation of preva- -
lence of those patients with diabetes mellitus, hyper-.
tension, obesity, steroid use, and surgery or trauma is
listed in Table 7.37-192828 Tha axpected incidence of
diabetes mellitus in people aged 19 to 50 years was
estimated to be 2%. This prevalence rate was based
on the rates for the general population which inciuded
such populations as blacks, Hispanics, and American
Indians, in which there was a higher incidence of dia-
betes mellitus than in the Caucasian population. Since
there were no blacks or American indians and only one
Hispanic patient in this series, the estimation used here
would actually make any statistical significance slightly
more valid for the population of this study. Comparing

TABLE 7
Expected Frequencies’
. 18-50 Yrs 51-87 Yrs
i

Diagnosis (%) %)
Hypertension 14 35
Obesity 13 30
Diabetes meliitus 2 6
Steroids * -
Surgery/trauma ¢ 4

“ Asterisks indicate that no expected frequencies are avmhble




this prevalence with that of diabetes meliitus in the 19
to 51 age group, the Chi-square goodness of fit method
showed no statistically significant difference.

For patients aged 19 to 50 years, the estimated
prevalence of hypertension was 14%. As is the case
for diabetes mellitus, the Chi-square method indicated
no statistical significance for hypertension. In a similar
fashion, no significance was found between obesity
and rupture of the posterior tibial tendon.

No accurate data could be found for the prevalence
of steroid use, arally or by injection, in either age group.
Therefore, Chi-square analysis could not be calculated
for steroid exposure and rupture of the postarior tibial
tendon. The data for steroid exposure couid only be
analyzed from a descriptive standpoint. Intuitively, a
percentage of about 20% of patients in this group with
a steroid history merits some interest as a factor sus-
picious in its relation to posterior tibial tendon ruptures.
This statement is further supported by numerous inves-
tigations indicating the deleterious effects of steroids
on tendon collagen. '

A similar situation exists for an analysis of the signif-
icance of surgery or trauma. No accurate data could be
determined for the incidence of trauma about the foot
or ankle for the population at large between the ages
of 19 and 50 years. Again, it is not probable that 36%
of people under the age of 50 have had trauma.or
surgery about the medial aspect of the foot. The size
of the population for this age in this study limits any
more formal in-depth analysis of the role of trauma and

surgery as a predisposing factor to rupture of the .

pasterior tibial tendon.

The estimation of expected occurrences af hyperten-
sion, obesity, and diabetes mellitus in the population
group of 51 to 86 years is indicated in Table 7. No
significance between diabetes meifitus and rupture of
the posterior tibial tendon could be determined by the
Chi-square goodness of fit test. For obesity, an asso-
ciation with tendon rupture was determined at a confi-
dence level of P = 005. A P-value of .025 was found
for the association between rupture and hypertension.
A very small number of patients had surgery or major
trauma. In descriptive terms, trauma and surgery did
not seem to play a role in tendon ruptures in this oider
population. Thirteen of the patients with rupture had
histories of steroid exposure. The lack of an accurate
incidence of steroid use in the population nullifies a
closer statistical analysis.

DISCUSSION

An understanding of the epidemiological factors re-
lated to rupture of the posterior tibial tendon has not
yet been clearly delineated within the orthopaedic liter-

ature. Several studies have identified an increased prev-
alence of rupture of the posterior tibial tendon in middie-
aged women."**¢ Our analysis confirms a predomi-
nance of late middie-aged women in the total group of
patients in this study. There were also more middie-
aged men than young or older men in the study's group
of male patients. However, the largest absolute number
of patients and percentage of patients were late middle-
aged women. .

The discussion and conclusions to follow are based
upan the analysis of data based on the diagnosis of
tendon rupture in the 67 patients in this series. Of this
group, the diagnosis was confirmed at the time of
surgery in 51 patients. The sole reliance on history,
physical examination, and radiographic studies for the
remaining patients may cast some doubt on the diag-
nosis for the remaining nonoperative patients. it may,
in fact, be argued that, indeed, some of the patients
treated nonoperatively may have other causes of their
acquired flatfoat deformity. These could include severe
posterior tibial tendinitis or dysfunction of the medial
ligaments of the longitudinal arch. However, the per-
centages of the various diagnoses calculated for those
patients who underwent surgical exploration were al-
-most identical to those far the group at large (Table 8).

Several investigations have indicated that trauma
does not play a significant role in rupture of the posterior
tibial tendon.™* Funk et al.."* in a study of 19 patients
with rupture of the posterior tibial tendon, found only
four of 19 patients with a specific episode of trauma.
Only 29 of 67 patients in this series could recall an
acute injury prior to the onset of pain or loss of the
longitudinal arch. When trauma couid be recalled by
patients, it usually consisted of a mild sprain about the
foot and ankle. The majority of patients could not recall
a specific traumatic incidence. The lack of the proximity
of major trauma suggested that rupture of the posterior

" tibial tendon was more likely related to an intrinsic

abnormality or biomechanical failure, rather than to an
extrinsic traumatic factor. The only exceptions were

TABLE 8
Comparison of Surgicaily Cantirmed Cases versus
the Total Patient Group

Surgical group (N = 51) Total group (N = €7)

19-50 51-87 18-50 51-87
(N= 11)/(%) (N = 40)/(%) (N = 14)/(*%) (N = 53)/%)
HTN* -] 43 ¥ 43
o8 27 43 21 38
DM 9 13 7 9
ST 27 15 28 16
™ 38 3 36 4

“HTN, hypertension; OB, obasity; DM, diabetes melitus; BT,
steroids; TX, traumaysurgery.
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found in the younger patients in this study. Remote
prior major trauma, either by injury or surgery about
the medial aspect of the foot, was nated in nearly ' of
the younger patients. This major event preceded the
rupture by at least a few years. Attention was drawn
to the possible importance of antecedent traumna by the
relatively large number of patients in the younger group
with major trauma about the medial foot and ankle.
This finding was not seen in the older group of patients.
Two patients specifically had the removal of an acces-
sory navicular bone prior to their ruptures. Procedures
for excision of an accessory navicular may place at risk
both the attachment of the posterior tibial tendon and
its adjacent blood supply.

Anzel et al." has suggested that rupture of the pos-
terior tibial tendon was likely to result in patients with
rheumatoid arthritis. A review of other series did not
support a strong relationship between rheumatoid ar-
thritis and rupture of the posterior tibial tendon. 1922+
Funk et al." had only one of 19 patients who had
rheumatoid arthritis. Griffiths® reported one aof four
patients with rheumnatoid arthritis. Only one patient in
our study had a diagnosis of rheumatoid arthritis.

Age appeared to be a factor related to rupture of the
posterior tibial tendon. Young patients with ruptures
did not have a particularly high incidence of obesity,
hypertension, or diabetes mellitus. Probably of most
significance was a history of previous trauma or surgery
in the younger group of patients, The small number of
patients and the lack of statistics on the overall inci-
dence of foot trauma and surgery for this age group
made it impossible to draw specific statistical conclu-
sions.

For patients 51 to 87 years old, obesity and hyper-
tension appeared to be more significantly correlated as
a potential factor associated with rupture of the pos-
terior tibial tendon. This finding was noted in spite of
the increased prevalence of hypertension and obesity
in patients of advanced age. No specific significance
could be derived for patients with ruptures and diabetes
mellitus. Due to the lack of data for the use of cortico-
steroids in patients over the age of 50 years, no statis-
tical significance could be calculated for these patients.
However, from a descriptive standpoint, most patients
in this series had numerous injections of more than just
a trivial history of oral use of corticosteroids. -

One potential area of cancemn in the design of this
study was the reliance on published prevalence data of
various disorders to calculate statistical analysis. It
couid be argued that the national proportions used for
the incidence of diabetes, hypertension, and obesity
could differ from those proportions specific to the pop-
ulation base from which the patients were drawn who
had ruptures of the posterior tibial tendon. The popu-
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lation pool for this study tended to be somewhat more
affluent and less diverse than the national population
baseline figures. However, the estimates used were
quite conservative in order to compensate for this
potential bias. Alternatively, a regional popuiation pool
could have selected as the control. However, this would
have introduced other biases into the analysis. -

The linkage of obesity, hypertension, and diabetes
mellitus is key to the interpretation of the descriptive
and statistical data presented thus far. Overall, 35 of
67 patients (52%) were either hypertensive, cbese, or
diabetic. There is ample evidence to support the sin-
gular association of these disorders. Defronzo and
Ferrannini'? have recently reviewed numerous studies
that indicate that the common occurrence of the pentad
of obesity, diabetes, hypertension, atheroscierotic cor-
onary vascular disease (ASCVD), and dyslipidemia is
more than a chance occurrence and may be related in
part to a gene or set of genes. Hypertension is very
commonly seen in obese patients and patients with
diabetes.!¥73246515¢ Manicardi® has demonstrated a
high pravalence of insulin resistance in obese, hyper-
tensive patients. Numerous authors have further shown
that obesity leads to insulin resistance, 5611137416203

. Currently, endocrinologists believe that insulin resist-

ance and hyperinsulinemia are the common links for
hypertension, obesity, diabetes, ASCVD, and dyslipi-
demia.'* The presence of hyperinsulinemia is thought = -
to promote vascular hyperplasia and sclerosis, which
further leads to arterial stiffness, luminal narrowing, and
increased resistance to blood flow. Through this mech-
anism, hypertension, diabetes, and obesity lead to al-
terations in arterial vessel resistance, hypertrophy of
vessel walls, and the resultant microvascular and ma-
crovascular arterial disease.*'7-357

Rupture of the posterior tibial tendon may aiso be
related to direct changes in the collagen as a result of
the progression of age-reiated degenerative changes in
the body. It has been demonstrated that these changes
are further accelerated in patients with obesity, hyper-
tension, and diabetes. Hamiin®® has demonstrated that
diabetes mellitus accelerates the aging process of cok
lagen, as manifested by increased collagen stiffness,
cross-inkage, and collagen stabilization.®® There
may, therefore, be a change in the ultrastructure of
collagen as a direct result of the biochemical manifes-
tations of aging and the acceleration of the aging proc-
ess, as seen in hypertension, obesity, and diabetes. -

The presence of local trauma and surgery about the
foot and ankie on a descriptive level appear to be
important factors associated with rupture in young
patients. Twenty percent of patients had a history of
multiple steroid injections or a history of oral cortico-
steroids. The question of whether this percentage is
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unique to this population or can be found at the same
level in the population at large is beyond the scope and
focus of this investigation.

Surgery about the medial aspect of the foot can
certainly place the local blood supply in this area at risk
of injury and, ultimately, attenuation. Small and large
vessel patency has been shown to be attenuated with
age, hypertension, obesity, and diabetes.*'? |t can be
manifested in decreased capillary filling, renal dysfunc-
tion, and various other degenerative and age-related
problems. Cammanly, the endpoint is small and large
vessel changes that ultimately lead to diminished small
vessel patency and perfusion. Local microavascular
attenuation has been shown to result from local corti-
costeroid injections.> Numerous cases in the literature
indicate the cause and effect relationship of oral corti-
costeroids and peritendinous injection of corticoster-
oids to tendon rupture.>2%4045.5556 Avascyular changes
in bone are changes well. documented to be related to
the systemic intake of corticosteroids.’2%3% The com-
mon thread, then, for these processes is micro and
macrovascular attenuation.

This model of the interrelatedness of aging, local
trauma, obesity, and hypertension and, in a related
manner, diabetes suggests that rupture of the posterior
tibial tendon may be the result of more than just bio-
mechanical factors. Ruptures have been documented
to frequently occur distal to the medial malleolus. Rup-
tures strictly on an attritional basis would be more iikely
to occur immediately posterior to the medial malleolus.
However, this is an infrequent site of rupture. Mc-
Master*? suggests that tendons with as much as haif
of their cross-sectional area removed still retain a con-
siderable degree of their tensile strength. The conclu-
sions of McMaster were: (1) normal tendons do not

rupture even when subjected to severe strain; (2) spon-,

taneous rupture does not occur following the cutting of
three fourths of the fibers of a tendon under normal
activity; and (3) obstruction of the blood supply can
lead to rupture adjacent to the area of diminished blood
supply.

In a report by Frey et al.'® a modified Spalteholz
technique was utilized to assess the vascutarity of the
posterior tibial tendon. An intervening zone of avascu-
tarity was noted to lie between the boy insertion on the
navicular and the musculotendinous junction.'®

An anatormnic dissection by Lovell and Tanner*' dem-
onstrated that the posterior tibial tendon was without
a mesotendon. Other tendons of the foot were found
to be enveloped in a mesotendon. Microvascular injec-
tion studies by Smith*** have confirmed the segmental
vascular contribution of the mesotendon to tendons.
Other investigators have been in agreement with this
finding.? The mesotendon supplies biood to the tendon,
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in addition to that supplied at the bone insertion and
the musculotendinous junction. The lack of a mesoten-
don, the zone of avascularity, and histologic findings of
avascular changes all suggest at least a relative vas-
cular susceptibility of the posterior tibiai tendon to
vascular compromise. Local vascular impairment coutd
then lead to rupture under aimost physiologic stress
conditicns.

Surgery or major local trauma can lead to the disrup-
tion of the local biood supply about the posterior tibial
tendon. Two patients had undergone excision of an
accessory navicular prior to rupture of the posterior
tibial tendon. The excision of the accessory navicular
and the mobilization and reattachment of the posterior
tibial tendon are risks to the adjacent vascular supply
of the tendon. Furthermore, the patients who under-
went excision of the accessory navicular bone were 26
and 32 years old, respectively. Unlike preteens and
teenagers, oider patients who undergo excision may
have a more vulnerable blood supply to the posterior
tibial tendon and, therefore, may subsequently be
placed at greater risk for rupture of the posterior tibial
tendon.

SUMMARY

This study has attempted to analyze certain disor-
ders with a known or suspected relationship to aging
and degenerative processes in general. Posterior tibial
tendon ruptures occur predominantly in the late middie-
aged population (average age 57 years). Only 17 of the
67 patients (25%) did not have either hypertension,
obesity, diabetes, corticosteroid exposure, or major
surgery around the posterior tibial tendon. in other
words, 75% of patients had a significant identifiable
systemic or local vascular risk. The data presented here
are of interest in light of: (1) the known vascular con-
sequences of the triad of hypertension, diabetes, and
obesity; (2) the consequences of aging on collagen
ultrastructure and tensile characteristics; (3) the known
local vascular anatomy of tendons and the posterior
tibial tendon in particular; and (4) the known association
of tendon ruptures with systemic and local corticoster-
oids.

Theretore, rupture of the posterior tibial tendon may
be related to both local and systemic vascular impair-
ment. Age, hypertension, obesity, traumatic disruption
of local blood supply, and the administration of corti-
costeroids may lead to vascular compromise and sub-
sequent tendon rupture. It is our hope that this epide-
miological association will serve as an important adjunct
to our understanding of rupture of the posteriar tibial
tendon. '
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