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MATERIALS AND METhODS
Seventeen patients with posterior tibia! tendinitis were studied.

Three men and five women, aged 30â€”68 yr. had idiopathic
posterior tibial tendinitis and in five men and four women, aged
21â€”75yr. posterior tibia! tendinitis was associated with systemic
inflammatory disease (two rheumatoid arthritis, two undifferenti
ated spondyloarthropathy, one fibromyalgia, one reactive arthritis,
one psoriasis arthritis, one pseudogout and one patient with gout
and pseudogout). Diagnosis of posterior tibial tendinitis was based
on clinical signs and symptoms which include pain, swelling and
tenderness on palpation of the tendon, presence of low or flat
longitudinal arch (pes planus deformity) and weakness during
inversion of the foot. In the idiopathic posterior tibial tendinitis
patients, the duration of symptoms was 3â€”48mo. Response was
achieved with systemic anti-inflammatory treatment in five pa
tients and with systemic and local anti-inflammatory treatment in
one. Two patients did not respond to systemic or local anti
inflammatory treatment and underwent surgery, and tenosynovitis
was confirmed on histology. MM diagnosis of posterior tibia!
tendinitis was obtained in two patients. In the posterior tibia!
tendinitis associated with systemic inflammatory disease, the
duration of symptoms was 4 â€”12 mo with response to systemic
anti-inflammatory treatment.

Bone scintigraphy was performed after intravenous injection
of2Oâ€”25mCi 99mTcMDp A digital gamma camera with an all
purpose, low-energy collimator was used. A blood flow study was
obtained in the anterior or plantar view of the feet with dynamic
acquisition of 1 frame/2 sec for 32 sec. Immediate blood-pool and
delayed (2â€”4-kr)planar scans of the feet in the anterior, medial,
lateral and plantar views were obtained using static acquisition
with 400,000 counts.

RESULTS
The scintigraphic pattern ofposterior tibial tendinitis found in

all patients was an elongated increased uptake in the blood-flow
(Fig. 1) and blood-pool phase (Fig. 2) of the study in the
anatomical course of the tibialis posterior tendon at the medial
malleolus region. The delayed static images demonstrated

Our goal was to describe the typical scintigraphic pattern of poste
nor tibial tendinitis. Methods: Bone scintigraphs were reviewed to
study the scintigraphic characteristics of posterior tibial tendinitis in
nine patients with posterior tibial tendinitis related to generalized
rheumatic disease and in eight patients with isolated posterior tibial
tendinitis. Results The scintigraphic pattern of posterior tibial ten
dinitis is elongated increased uptake in the blood flow and blood
pool phase along the anatomical course of the tibialis posterior
tendon at the medial aspect of the ankle (mal@us region). Static
images demonstrate increased focal abnormal uptake at the medial
malleolus and in the navicular bone. Conclusion: Bone scintigraphy
depicts a characteristic pattern of posterior tibial tendinitis. It is
useful for the early diagnosis of idiopathic- or rheumatic-related
posterior tibial tendinitis.

Key Words posterior tibial tendinitis; bone scintigraphy

J Nucl Med 1997;3&247-249

Tendinitisduetoaninflammatoryprocess,degenerative
change, endocrine and metabolic disorder or trauma initiates a
periosteal reaction with reactive new bone formation at the
entheses (1,2). This will result in an increased uptake of
9@Tc-MDP caused by the increased bone turnover at the site of
tendon attachment. Recently, it has been recognized that in
flammatoiy changes of the tibialis posterior tendon occur more
frequently than previously believed (3,4). Bone scintigraphy is
used to detect areas of abnormal bone turnover in various
musculoskeletal diseases (1,5,6). The bone scintigraphic pattern
in enthesopathies at the calcaneus (plantar fasciitis and achilles
tendinitis), tibia! tuberosity (jatellar tendinitis), greater trochan
ter, inferior pubic ramus and anterior inferior iliac spine has
been reported (7â€”12).However, the pattern of posterior tibia!
tendinitis is not yet recognized. The purpose of this study was
to describe the scintigraphic characteristic findings of posterior
tibial tendinitis.
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FIGUREa Delayedstatic images in
theanterior(topleft),medial(top
tight),plentar(bottomleft)and let
eral(bottomnght)viewsshowing
focal increased abnormaluptake at
the leftmaOe@us and navicular
bone.

vary from longitudinal splits in the deep surface of the tendon
with a normal outer surface and sheath to complete rupture of
the tendon with adherence ofthe proximal and distal portions of
the tendon to subjacent bone (4). Symptoms may be present
from a few months to several years and vary from minimal
swelling, mild tenderness, slight weakness during inversion of
the foot with minimal valgus deformity ofthe hindfoot to severe
swelling, pain and tenderness with hindfoot dissociation (3,4).

Early recognition and appropriate management of tibialis
posterior tendinitis can reduce or eliminate symptoms and can
help to avoid late complications such as tendon rupture and
hindfoot dissociation (3, 13). CT and MRI are the techniques
commonly used to evaluate the tibialis posterior tendon. These
methods are useful in detecting morphological changes such as
degeneration, inflammation, calcification and disruption of the
tibialis posterior tendon and navicular bone avulsion (4).

Bone scintigraphy is used to detect areas of abnormal bone
turnover in a variety of conditions and reflects the activity of a
disease process, the inflammatory focus, rather than its mor
phological consequences (1,5,6,12). Tendons and ligaments are
attached to the bone by the Sharpey's fibers that are metabol
ically active and can act like the periosteum of bone at their
insertion sites (1). The scintigraphic appearance in entesoph
athies seems to be very characteristic. However, there is a
paucity of articles about the scintigraphic findings in this
disorder. Some reports concerning enthesopathies at the calca
neus (j!antar fasciitis and achilles tendinitis), patellar tendon,
greater trochanter, inferior pubic ramus and anterior inferior
iliac spine have shown the usefulness of bone scintigraphy in
detecting disease activity (7â€”12).

F1GURE4.(A@Blood-poolimagesin
theanteriorviewina patientwith
spondybarthrltisshowingincreased
uptake along the anatomic course
of the tibialISpostenor tendon inthe

,.4 @ghtfootaswallasincreasedup
, take at the metatarsaiphalangeal

. , joints of the left foot (B) Delayed

. static images in the anterior (top

left),medial(top nght),planter (bot@ @vtornleft)andlateral(bottomnght)
. views showing focal increased ab

normal uptake at the right malleolus
0 â€˜@ and navicular bone as well as in

creaseduptakeatthemetatarsal
phalangealjointsoftheleftfoot.

FIGURE 1. Blood flow images in
@arview sho@@ngelongated in

creased uptake along the anatomic
course of the tibialISposteiior ten
don at the med@laspect of the left
ankle.

increased focal abnormal uptake at the medial malleolus and in
the navicular bone (Fig. 3). Patients with systemic inflamma
tory disease showed the same pattern in the posterior tibia!
tendon affected associated with sites of increased @Tc-MDP
uptake at other entheses and/or joints involved (Fig. 4).

DISCUSSION
Posterior tibial tendinitis is an inflammatory process in the

tendon and tendon sheath of the tibialis posterior muscle. The
tibialis posterior tendon starts at the distal third of the leg
passing behind the media! malleolus and is mainly attached to
the tuberosity of the navicular bone and into the medial
cuneiform bone. There are other minor insertions at the inter
mediate cuneiform bone and the bases of the second, third and
fourth metatarsal bones (2,4). The tibialis posterior muscle
executes plantar flexion and inversion of the foot and contrib
utes to the preservation of the longitudinal arch of the foot.
Dysfunction of the tibialis posterior tendon causes planovalgus
deformity of the foot and inability to supinate and invert the
foot while the toes are being bended (4,13).

Originally related to rheumatoid arthritis patients presenting
with foot pain and planovalgus foot deformity, inflammation
and rupture of the posterior tibial tendon occur more frequently
than previously believed (3,4). Inflammatory changes in the
tibialis posterior tendon can be caused by mechanical macro- or
microtrauma or as a local manifestation of a systemic inflam
matory process such as rheumatoid arthritis, gout or seronega
tive spondyloarthropathy (3,4). The role of rheumatic condi
tions in the inflammatory and degenerative process found in
tendinitis is well-recognized (3). Idiopathic posterior tibial
tendinitis unrelated to rheumatic disease is believed to be due to
trauma or mechanical process (3,4, 13). Repetitive trauma may
lead to microtears of the tendon and eventually produces an
inflammatory response. Mechanical compression and constric
tion of the tendon beneath the flexor retinaculum or a sharp
angle turn behind the medial malleolus may create excessive
frictional forces that degenerate the tendon (3). It seems that the
combination of predisposing mechanical factors and trauma
initiates the inflammatory process (3). The severity of involve
ment of the tibialis posterior tendon and surrounding structures

B

FiGURE2. lmmedletebkod-pool im
agesintheanterior(topleft),medial
(top right),plantar (bottom left)and
lateral (bottom right) views showing
elongatedincreaseduptake alongthe
anatomic course of the tibialis poste
nortendon.
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In the present report, a scintigraphic pattern ofposterior tibial
tendinitis is recognized on bone scintigraphy. Hyperemia and
local abnormalities of permeability associated with the inflam
matory process cause the increased uptake observed in the early
phase of bone scintigraphy (vascular and extracellular fluid
phase). The focal increased uptake of @â€˜@Tc-MDPin the
delayed phase of the study at the media! malleolus and
navicular bone are probably due to increased osteoblastic
activity caused by periosteal reaction at these sites.

Patients with systemic-related disease showed increased
MDP uptake at multiple entheses and joints affected by the
generalized disease process in addition to the tibia!is posterior
tendon. So, when related to a generalized inflammatory disease,
additional information about the extent ofdisease is obtained by
bone scintigraphy.

CONCLUSION
Bone scintigraphy shows characteristic findings in posterior

tibial tendinitis. This pattern should be recognized when a bone
scan is performed in patients with rheumatic disease and in the
evaluation of ankle and foot pain unrelated to rheumatic
disease.
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(Continuedfrom page 3A)
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respite from the assault and battery ofeveryday affairs. â€œYes?â€•,you answer with a tinge
ofhope that it will be something lighthearted, something pleasant. And you learn that a
friend ofmany years died suddenly last night while having a meal in a local restaurant.

It is lunch time. I put on my coat and head to the Journal office. I pick up a salad
along the way and bury myselfin manuscripts and faxes. The daily ration of
complaints awaits: â€œIhave been a member for many years..?'

A note to call a colleague in another city. He has an idea for a â€œspecialâ€•article. â€œI
wonder ifyou would be interested in some work I've been doing...You don't have to
commit now but do you think that it would interest the readership...?â€•And he goes on
to describe an absolutely delightful intellectual adventure. As I listened, the muscles in
my scalp and face relaxed. My pulse must have slowed too. My preoccupation with all

that is wrong with the world faded. I was once again listening and seeing how good
things are and could be. There is sunshine behind the clouds.

What a day! Surely tomorrow will be a better one.

Stanley J. Goldsmith, MD
Editor-in-Chief The Journal ofNuclear Medicine
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