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The relationship between MRI findings and duration of symptoms
in transient osteoporosis of the hip

Gecici kalca osteoporozunda MRG bulgulari ile
semptomlarin siiresi arasindaki iliski

Tarkan ERGUN, Hatice LAKADAMYALI

Baskent University, Alanya Teaching and Medical Research Center, Radiology Department

Amag: Gegici kalga osteoporozlu (GKO) hastalarda manye-
tik rezonans goruntiileme (MRG) bulgulari ile semptomlarin
suresi arasindaki iligki aragtirildi.

Calisma plani: Konservatif tedavi ile semptomlar1 tamamen
dizelen KGO’lu dokuz hastanin (7 erkek, 2 kadin; ort. yas 45;
dagilim 31-54) MRG goruntuleri iki radyolog tarafindan geri-
ye doniik ve birbirinden bagimsiz olarak iki kez degerlendiril-
di. Incelemelerde subkondral hipointens ¢izgi (kirik) varligi
arastirildi; subkondral kirik alani hesaplandi ve kemik iligi
odeminin yayginligi A, B, C ve D olmak tuizere dort grupta si-
niflandirildi. Olgularda MRG oncesi ve sonrasi semptomlarin
suresi kaydedildi ve semptomlarin suresi ile MRG bulgular1
arasindaki iligki degerlendirildi.

Sonuclar: Gozlemci i¢i ve gozlemciler arasi korelasyon katsa-
yilar iki radyolog i¢in dl¢timlerin uyumlu oldugunu gosterdi.
Yedi olguda subkondral kirik izlendi. Bu olgularin ikisinde grup
B, ikisinde grup C, uctinde grup D kemik iligi 6demi saptand;
kirik alani ise sirasiyla ortalama 8.5 mm?, 18.2 mm? ve 29.7
mm? idi. Subkondral kirikli olgularda semptomlarin baglangici
ile MRG incelemesi arasindaki siire ortalama 1.8 ay (dagihim
1-4); MRG c¢ekimi ile yakinmalarin diizelmesi arasindaki siire
ise grup B’de ortalama 4 ay, grup C’de 5 ay, grup D’de 6.6 ay
bulundu. Benzer diizeyde kemik iligi 6demi bulunan olgularda
subkondral kirik varliginin ve kirik alanindaki artigin iyilesme
suresi uzattigi goruldu. Subkondral kirik alani ise kemik iligi
odeminin yayginligi ile artig gosteriyordu. Subkondral kirik bu-
lunmayan iki olgunun birinde grup A, digerinde grup D kemik
iligi 6demi izlendi; bu olgularda semptomlar MRG inceleme-
sinden sonra sirasiyla bir ay ve Ui ay i¢inde kayboldu.
Cikarimlar: Bulgularimiz, GKO’da femur proksimal kesimi-
nin farkli oranlarda etkilendigini; klinik bulgularin duzelme si-
resi ile subkondral kirik varligi, boyutu ve kemik iligi ddeminin
yayginlig1 arasinda yakin iligki oldugunu gostermektedir.
Anahtar sozcukler: Femur bagi/patoloji; femur boynu/patoloji; kal-
¢a kirigy; kalca eklemi/radyografi; manyetik rezonans goruintilleme;
osteoporoz/komplikasyon; zaman faktori.

Objectives: We investigated the relationship between magnet-
ic resonance imaging (MRI) findings and duration of symp-
toms in patients with transient osteoporosis of the hip (TOH).

Methods: The study included nine patients (7 men, 2 women;
mean age 45 years; range 31 to 54 years) with TOH, whose
symptoms disappeared after conservative treatment. MRI scans
of the patients were retrospectively and independently reviewed
twice by two radiologists to assess the presence of a subchondral
hypointense fracture line, to calculate the area of subchondral
fracture, and to classify the extent of bone marrow edema into
four groups as A, B, C, and D. Duration of symptoms before
and after MRI was recorded and associations between symp-
tom duration and MRI findings were assessed.

Results: The intraobserver and interobserver correlation coef-
ficients showed an excellent agreement for both radiologists. A
subchondral fracture was detected in seven patients; of whom,
bone marrow edema corresponded to group B, C, and D in 2,
2, and 3 patients, and the mean fracture areas were 8.5 mm?,
18.2 mm?, and 29.7 mm?, respectively. The mean symptom du-
ration in these patients before MRI was 1.8 months (range 1
to 4 months), and relief of symptoms after MRI took 4, 5, and
6.6 months in groups B, C, and D, respectively. In the presence
of a similar extent of bone marrow edema, the occurrence of
subchondral fracture and increase in the fracture area were as-
sociated with delayed relief of symptoms. Subchondral fracture
area was also correlated with the extent of bone marrow edema.
Two patients without a subchondral fracture had bone marrow
edema of group A and D, and the symptoms disappeared in one
month and three months following MRI, respectively.
Conclusion: Our results show that the extent of involvement of
the proximal femur may vary in TOH, and that time to clinical
improvement may be closely related to the presence and size of
subchondral fracture, and the extent of bone marrow edema.
Key words: Femur head/pathology; femur neck/pathology; hip frac-
tures; hip joint/radiography; magnetic resonance imaging; osteopo-
rosis/complications; time factors.
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Transient Osteoporosis of the Hip (TOH) is a rare
self-limited condition of unknown etiology (recovers
in about 4-9 months with symptomatic therapy) ca-
using hip pain characterized by localized osteope-
nia."! While numerous literature reports evaluating the
clinical, radiological 343671 and histopathological !
characteristics of TOH, studies investigating the relation
between magnetic resonance imaging (MRI) findings
and duration of symptoms are rather insufficient.!’ In
addition, not all parameters with possible effect on the
recovery process are grouped and evaluated in those stu-
dies. The aim of the present study is to investigate and
reveal MRI findings with possible effect on the recovery
process of TOH.

Material and method

The MRI images and clinical records of patients
complaining of hip pain referred to our department
between 05/09/2000 — 29/03/2007 were retrospecti-
vely evaluated. Cases with hip septic arthritis, femoral
head contusion, fracture, insufficiency fracture, benign
or malignant mass (primary or secondary) of proximal
femur, avascular femoral head necrosis, and patients
with preliminary diagnosis of TOH or early stage os-
teonecrosis with nonresolving clinical and radiologi-
cal findings during the follow-up period, and TOH pa-
tients that underwent decompression surgery or those
administered antiresorptive agents aiming to shorten
the clinical recovery period"” were not included in the
study. Only 9 TOH patients, complaining of hip pain,
with no history of trauma and infection, with normal
laboratory data, with proximal femoral bone marrow
edema finding on the MRI images and who recove-
red totally with conservative treatment were included
in the study. Seven were males, 2 were females, one
of them being pregnant. The mean age was 44.8 ye-
ars, ranging between 31 — 54. Hip joint MRI findings
and duration of symptoms prior to and following MRI
were evaluated for all patients. Magnetic resonance
(MR) investigations were carried out with a 1.0 Tesla
(signa, GE Medical System, Milwakee) machine using
body coil. Despite obtaining coronal T,-weighted (W)
spin echo (SE), axial fat-suppression T,-W SE, sagittal
T,-W SE images, evaluation was based mainly on co-
ronal plane T1-W SE (TR/TEms: 560/20, slice range:
Smm, FOV 37 cm, matrix:256x256) and coronal pla-
ne fat-suppression T,-W fast SE (TR/TEms: 3000/90,
slice range: 5Smm, FOV 37cm, matrix: 256x256, ETL:
7) images.

Bone marrow edema (low signal intensity in the
marrow of the upper femoral epiphysis and metaphy-
sis on T,- weighted images (WI) with matching high
signal intensity on T,-W1I) was classified into 4 groups
depending on the extention. Group A: edema limited
to the femoral head, Group B: edema extending to the
femoral neck, Group C: edema of less than 1 cm of in-
tertrochanteric region on coronal plane images, Group
D: edema of more than 1 cm of intertrochanteric regi-
on on coronal plane images. The bone marrow edema
extent was measured in the most large edema area on
the fat-suppression coronal T,-WI. The subchondral
hypointense line (subchondral fracture), on the other
hand, was seen in the T,-WI concordant with a low
signal intensity in the subchondral area parallel to the
femoral head.!"!! The area of the subchondral hypoin-
tense line was calculated (Area = thickness x length)
in its most large appearing region on the coronal T)-
WI. The duration of the complaints of the patients pri-
or to and following MRI was noted from their clinical
records or, where records were insufficient, by conta-
cting them via phone. The MRTI’s of all patients were
evaluated twice by two radiologists independently,
evaluations being 3 weeks apart. Images were firstly
evaluated for presence of a hypointense subchondral
line and the patients were accordingly subdivided into
two groups: with subchondral fracture and without su-
bchondral fracture. The MRI images then were evalua-
ted with regard of the type of the bone marrow edema,
area of the subchondral fracture, presence of intraar-
ticular fluid, and whether subchondral area is spared
or not by the edema. Intraobserver and interobserver
reliance analyses were carried and the correlation co-
efficient was calculated for the MRI findings (type of
the bone femoral head edema, presence of intraarti-
cular fluid, and whether subchondral area is spared or
not by the edema) of the two radiologists. Wilcoxon
Signed Rank Test was used to analyze the differences
in the calculation of the subchondral fracture area. In
addition, in cases of difference in the evaluation of the
findings except the subchondral fracture area by the
two observers, final decision was met by obtaining a
third observer’s opinion. Regarding the subchondral
fracture area, the mean value of all measurements was
obtained. The frequency of MRI findings was calcula-
ted and the relation to begin of symptoms and end of
symptoms was evaluated, accordingly. But statistical
evaluation could not be accomplished due to insuffi-
cient sample size.
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Results

The initial evaluation by the first radiologist reve-
aled presence of a subchondral hypointense line in
7 cases, while being not observed in the remaining
2 cases. Bone marrow edema type frequency was as
follows: group D (44.4%) in 4 patients, group C in 2
patients (22.2%), group B in 2 patients (22.2%) and
group A in one patient (11.1%). Intraarticular fluid
was observed in all 9 cases (100%). Sparing of sub-
chondral area from edema was observed in 1 patient
(11.1%). The initial evaluation by the second radiolo-
gist revealed presence of a subchondral hypointense
line in 7 cases, while being not observed in the re-
maining 2 cases. Bone marrow edema type frequ-
ency was as follows: group D (44.4%) in 4 patients,
group C in 2 patients (22.2%), group B in 2 patients
(22.2%) and group A in one patient (11.1%). Intra-
articular fluid was observed in all 9 cases (100%).
Sparing of subchondral area from edema was ob-
served in 1 patient (11.1%). The second evaluation
by the first radiologist revealed presence of a sub-
chondral hypointense line in 7 cases, while being
not observed in the remaining 2 cases. Bone mar-
row edema type frequency was as follows: group D
(33.4%) in 3 patients, group C in 3 patients (33.3%),
group B in 2 patients (22.2%) and group A in one
patient (11.1%). Intraarticular fluid was observed
in all 9 cases (100%). Sparing of subchondral area
from edema was not observed in any of the cases.
The second evaluation by the first radiologist reve-
aled presence of a subchondral hypointense line in

7 cases, while being not observed in the remaining
2 cases. Bone marrow edema type frequency was as
follows: group D (44.4%) in 4 patients, group C in 2
patients (22.2%), group B in 2 patients (22.2%) and
group A in one patient (11.1%). Intraarticular fluid
was observed in all 9 cases (100%). Sparing of sub-
chondral area from edema was observed in 1 patient
(11.1%). The intraobserver and interobserver corre-
lation coefficient of the two radiologists with regard
to their evaluation of the type of the femoral head
edema, presence of intraarticular fluid and sparing
of the subchondral area by the bone marrow edema
was 99.9%, indicating concordant evaluations. The-
re was no difference in the calculation of subchond-
ral fracture area with regard to intraobserver and
interobserver evaluation (p<0.735). Group D bone
marrow edema was the most frequently encounte-
red finding in the study group. Subchondral hypo-
intense line was observed in 7 cases, while being
not observed in the remaining 2 cases. Bone marrow
edema types of the cases with present subchondral
line were as follows: group B in 2 cases (Figure 1),
group C in 2 cases (Figure 2), and group D in 3 cases
(Figure 3). The mean area of the low signal intensity
subchondral fracture was 8.4mm? in the group B ca-
ses, 18.1mm?2 in the group C cases, and 29.7mm? in
the group D cases. The time elapsed between onset
of symptoms and the MRI evaluation was 2 months
for two, and 1 month for one of the cases in Group
D; one month for one, and 2 months for one of the
cases in Group C; one month for one, and 4 mon-

Figure 1.The appearance of bone marrow edema affecting the femoral neck concordant with group B bone marrow
edema in the coronal fat-suppression T,-weghted hip MRI, (a) of a 44-year old female patient whose symp-
toms recovered 4 months after MRI was obtained. In addition, a subchondral fracture attracts attention, as
visualized in the T,-weghted image. (b) of the same patient.
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Figure 2.A less than 1 cm intertrochanteric region bone marrow edema is observed in this T,-weighted fat-suppression

coronal hip MRI, (a) of a 50-year old male patient. The T,-weighted image. (b) of the same patient demons-
trates a subchondral fracture line appearing as a hypointense line.

ths for one of the cases in Group B, respectively;
while the duration of symptoms until full recovery
following MRI was 4 months in group B, 5 months
in group C, and 6.6 months in group D, respectively.
The recovery period was 5 months for the two of
the Group D cases with similar fracture line areas
(mean: 19.9mm?), while being 9 months for the case
with a fracture line area of 49.5mm?. The Group B
and Group C cases, on the other hand, had similar
fracture line areas. On the other hand, the type of
edema observed in the 2 cases with no subchond-
ral fracture were group A (Figure 1), and group D.
The time period between onset of symptoms and the
MRI evaluation of these cases was 5 months for the
Group A case, and 2 months for the Group D case,

respectively. The duration of symptoms until full
recovery following MRI was 1 month in group A,
and 3 months in group D, respectively. Intraarticu-
lar fluid was observed in the MRI’s of all patients,
while in one case the subchondral area was observed
to be spared by the bone marrow edema.

Discussion

Group D marrow edema was the most frequently
observed type, followed by group B=C, and group A,
respectively. In the two cases with bone marrow ede-
ma only, the recovery period of the with group A edema
was 1 month, while being 3 months in the one with the
group D edema. The recovery period of patients with
same level bone marrow edema was longer for those

Figure 3.A group D bone marrow edema affecting more than 1 cm of the intertrochanteric region is observed in this
T,-weighted fat-suppression coronal hip MRI, (a) of a 30-year old pregnant patient whose symptoms reco-
vered 9 months after MRI. A significant subchondral fracture attracts attention in the T,-weighted MRI. (b) of
the same patient.
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Fige 4. Bone marrow edema limited to the femoral
head is observed in this fat-suppression coro-
nal T,-weighted MRI obtained from a 49-year
old male patient complaining of hip pain for 5
months. The subchondral area is noticed to
be spared by the femoral head bone marrow
edema.

with accompanying subchondral fracture when com-

pared to those without subchondral fracture. In additi-

on, the recovery period increased parallel to increased
area of the subchondral fracture in patients with same
level bone marrow edema. On the other hand, the area
of the subchondral fracture increased parallel to the ex-
tent of the bone marrow edema. The observation that
no relation was found between the extents of the ede-
ma and begin of symptoms lead to the assumption that
proximal femoral area may get affected by the disea-
se to a varying extent. The direct relation between the
extent of proximal femoral edema and the duration of
the recovery period supports the observation that reco-
very duration may last longer with more extensive ede-
ma. Similarly, a direct relation was observed between
the presence and extent of subchondral fracture and the
duration of the recovery period, indicating that larger
fracture area may lead to longer recovery period. The
close relation between the subchondral fracture area and
the extent of the proximal femoral bone marrow edema
supports the assumption that more extensive edema may
lead to increased regional femoral osteoporosis, which
in turn weakens the bone structure eventually facilita-
ting the subchondral fracture. Transient osteoporosis of
the hip is a rare disorder characterized by bone marrow
of the hip joint and increased bone turn-over rate (re-
sorption and synthesis). The etiology of TOH remains
unknown, but it is assumed to result from activation of
femoral head osteoclasts by unknown stimulators." In

their study, Malizos et al.® obtained results similar to
the results of our study, namely: there were differences
in the extent of the bone marrow edema affecting the
proximal femoral region among individuals with same
duration of symptoms. This finding indicates the variab-
le quantity of affected osteoclasts on an individual bases
in TOH patients, which was not discussed in the litera-
ture to the best of our knowledge. In the early course
of TOH a decrease in bone mass is observed secondary
to osteoclastic activity, which is later replaced by new
bone formation. Histopathologically, in the early cour-
se of the disease (2 months or less) bone resorption and
necrosis are observed, while later in the course (mean of
5 months or more) new bone formation and bone build-
up is observed.®! Clinical findings are consistent with
these findings and the clinical course of transient oste-
oporosis of the hip is divided into 3 periods. The initial
period encompasses the first 1-2 months period and is
characterized by increase in pain and dysfunction. The
second period lasts about 2-4 months and initial symp-
toms and findings remain unchanged. The last period
encompasses a 2-6 months period where pain gradually
subsides and finally recovers.!"3! Prior to this study, lite-
rature screening revealed no or limited number of studi-
es investigating the variability in duration of the menti-
oned 3 periods or evaluating the relation between MRI
findings and duration of symptoms.'® In addition, total
duration of symptoms in those studies was compared
to MRI findings, but no grouping and evaluation of all
parameters with probable effect on the recovery process
was accomplished. The observations obtained from our
study lead to the assumption that the variability in the
durations of the 3 periods of TOH may be related to the
variability of the bone marrow edema the secondary to
this weakening of the bone tissue. Contrary to our study,
Malizos et al. ¥ reported no relation between extent of
the bone marrow edema and duration of the symptoms
in their study. This difference, in our opinion is due to
the fact that Malizos et al.'! did not group their cases
with relation to presence of subchondral fracture line,
and the fact that they assumed the symptoms’ duration
as the whole period from begin of symptoms until reco-
very, without classifying it basing on MRI. For example,
to relate the symptoms of a patient who is occasional-
ly in the recovery period during the MRI investigation
to the bone marrow edema type would be erroneous.
On the contrary, we tried to determine the duration of
symptoms after the MRI and investigated the effect of
the MRI findings on the recovery process in the period
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after MRI was obtained. As a result, despite the limited
number of cases, we found that the recovery time may
increase parallel to the bone marrow edema extent of
the proximal femoral region. The second MRI finding
of our study affecting the clinical duration of recovery
in TOH is the presence and extent of a subchondral fra-
cture, the effect of which on symptoms’ duration was
not reported to be evaluated in the literature, previously.
Comparing cases with same level bone marrow edema
with and without a subchondral fracture revealed longer
recovery period in the cases with fracture. In addition,
the recovery period of the cases with the same level bone
marrow edema and subchondral fracture was found to
last longer parallel to the size of the fracture. As a result,
based on these findings, in our opinion, the presence and
size of subchondral fracture may also increase the re-
covery period in addition to the bone marrow edema.
Even a minimal stress on the femoral head may cause
subchondral fracture in the osteoporotic bone of tran-
sient osteoporosis of the hip. Thus, it is reasonable that
the size of the subchondral fracture increases parallel to
the weakened bone mass (with increase of bone marrow
edema extent), as was observed in our study. There are
only limited literature reports, however, where this re-
lation is evaluated.”™ Contrary to our study, basing on
the results of their study carried out with 12 patients,
Miyanishi et al. reported that there was no significant re-
lation between the extent of the bone marrow edema and
the length of the subchondral hypointense line.”! This
difference, in our opinion, is due to the fact that Miya-
nishi et al. evaluated only the length of the subchondral
fracture in their study. We also think that the level of
conforming to therapy and exposure of the patients to
additional trauma during the symptomatic treatment of
TOH may be effective in the development of the subc-
hondral fracture. The imaging modality of choice in the
transient osteoporosis of the hip should be MRL!'" Cli-
nical findings recover spontaneously within 4 to 9 mon-
ths with symptomatic treatment (bed rest and decreased
loading). However, it is quite important to precisely di-
agnose the condition and following diagnosis, to be able
to interpret the estimated recovery period with regard to
physician-patient relationship and planning of patient’s
future life. Thus, the knowledge of determinant MRI
findings related to the duration of the recovery period
is important both for the patient and the physician. The
basic limitation of our study was the small number of
patients due to the fact that TOH is a rather rare conditi-
on. Thus, statistical evaluation of patient’s data couldn’t

be carried out. However, despite the limited number of
patients, the present study is quite valuable in pointing
out the involvement variability of the proximal femoral
region on an individual patient’s basis and in exploring
the possible close relation between recovery periods of
clinical findings and presence and size of a subchondral
fracture and extent of the bone marrow edema as obser-
ved in the patients’ MRIs.
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