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Abstract
Purpose  We compared the feasibility of quantitative analysis methods using bone SPECT/CT with those using planar bone 
scans to assess active sacroiliitis.
Methods  We retrospectively reviewed whole-body bone scans and pelvic bone SPECT/CTs of 8 patients who had clinically 
confirmed sacroiliitis and enrolled 24 patients without sacroiliitis as references. The volume of interest of each sacroiliac 
joint, including both the ilium and sacrum, was drawn. Active arthritis zone (AAZ) was defined as the zone of voxels with 
higher SUV than sacral mean SUV within the VOI of SI joint. Then, the following SPECT/CT quantitative parameters, 
SUVmax (maximum SUV), SUV50% (mean SUV in highest 50% of SUV), and SUV-AAZ, and the ratio of those values to 
sacral mean SUV (SUVmax/S, SUV50%/S, SUV-AAZ/S) were calculated. For the planar bone scan, the mean count ratio 
of SI joint/sacrum (SI/S) was conventionally measured.
Results  Most of the SPECT/CT parameters of the sacroiliitis group were significantly higher than the normal group, whereas 
SI/S of the planar bone scan was not significantly different between the two groups. In receiver operating characteristic curve 
analysis, SUV-AAZ/S showed the highest AUC of 0.992, followed by SUV50%/S and SUVmax/S. All ratio parameters of 
the SPECT/CT showed higher AUC values than the SUV parameters of SI joint or SI/S of the planar scan.
Conclusions  The quantitative analyses of bone SPECT/CT showed better performance in assessing active sacroiliitis than 
the planar bone scan. SPECT/CT parameters using the ratio of the SI joint to sacrum showed more favorable results than 
SUV parameters such as SUVmax, SUV50%, and SUV-AAZ.
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Introduction

Axial spondyloarthritis (axial SpA) is an inflammatory arthri-
tis primarily affecting the axial skeleton. Patients with axial 
SpA show a diverse spectrum of diseases, with the most com-
mon initial presentation being inflammatory back pain [1]. 
Axial SpA shows characteristic involvement of the spine and 
sacroiliac (SI) joints and is comprised of patients with radio-
graphic sacroiliitis (ankylosing spondylitis or radiographic 
axial SpA) and without radiographic sacroiliitis (non-radio-
graphic axial SpA) [2]. Thus, imaging confirmation of sacro-
iliitis plays an important role in the diagnosis and classifica-
tion of patients with axial SpA [3].

Currently, the most utilized imaging tools for SI joint 
assessment in patients with sacroiliitis are simple radiog-
raphy and magnetic resonance imaging (MRI). Although 
both modalities are included in the Assessment of Spon-
dyloarthritis International Society (ASAS) axial SpA 
criteria, they show a limited evaluation of sacroiliitis. 
Simple radiography is used as the first-line imaging tool; 
however, it is not specific or sensitive enough, especially 
in patients with early sacroiliitis, because structural 
bone destruction takes up to 7 to 10 years to develop. 
Compared to a simple radiograph, MRI can show active 
inflammation before structural changes develop. How-
ever, even the sensitivity of MRI for such lesion detection 
is, at best, only up to 70% [4].

Bone scintigraphy has been used to detect acute sacroiliitis 
for decades. However, only a few studies have investigated 
the potential of radionuclide methods for diagnosing sacro-
iliitis [5]. Bone scintigraphy shows increased radionuclide 
uptake in the areas of accelerated bone turnover rate and 
inflammation. Using the intensity of radionuclide uptake in 
the SI joint and its ratio with adjacent background structure, 
usually the sacrum, allows quantitative evaluation of sacroili-
itis. However, due to the complex anatomy of the SI joint, it 
shows low sensitivity and specificity [5]. Single-photon emis-
sion computed tomography (SPECT) combined with com-
puted tomography (CT) provides additional information for 
the characterization of equivocal lesions and anatomic vari-
ations in SI joints. Moreover, with recent technical advances, 
CT-based attenuation correction of SPECT provides quantita-
tive information on bone turnover, such as the standardized 
uptake value (SUV) in positron emission tomography [6].

However, so far, the studies for diagnosing sacroiliitis 
using quantitative evaluation of bone SPECT/CT are limited, 
and among the various available quantitative parameters, 
the most useful parameter for diagnosis and evaluation of 

inflammatory activity is unknown. Therefore, for the clinical 
application of quantitative bone SPECT/CT in the diagnosis 
of active sacroiliitis, we performed this preliminary study to 
explore the best quantitative parameter of bone SPECT/CT 
for diagnosing active sacroiliitis and evaluate its feasibility 
in comparison with the parameters using conventional planar 
bone scan.

Materials and Methods

Subjects

We retrospectively reviewed the medical records of adult 
patients who underwent bone scintigraphy and pelvis 
SPECT/CT from March 2018 to January 2019. Among 
these patients, we enrolled 8 patients with sacroiliitis using 
the following inclusion criteria: (1) clinically diagnosed 
sacroiliitis according to the ASAS axial spondyloarthropa-
thy criteria based on simple radiography, MRI, blood test, 
and clinical symptoms and (2) age 18–50 years. Exclusion 
criteria were as follows: (1) radiological findings of ostei-
tis condensans ilii or degenerative arthritis, (2) history or 
radiological findings of fracture, tumor, or osteomyelitis 
of pelvic bones; (3) hematologic malignancy or malignant 
tumor, (4) severe acute or chronic renal disease, (5) severe 
acute or chronic liver disease, (6) heart failure, and (7) 
metabolic bone disease. As an age-matched normal refer-
ence group between 18 and 50 years, we enrolled 12 female 
and 12 male patients who had an extremely low possibil-
ity of pathologic conditions in pelvic bones, including the 
SI joint, based on simple radiographic findings of the SI 
joint with a normal range of blood test, clinical history, 
and symptoms. This study was approved by the Institu-
tional Review Board (IRB No. 2021–0113), and the need 
for informed consent was waived.

Bone Scintigraphy and Bone SPECT/CT Acquisition

Bone scintigraphy and SPECT/CT images of the pelvis were 
obtained at 3–4 h (mean 215 min) after intravenous injection 
of approximately 740 MBq (20 mCi) 99mTc-hydroxy-diphos-
phonate or 99mTc-diphosphono-1,2-propanodicarboxylic acid 
using the hybrid SPECT/CT scanner (Symbia Intevo16®, 
Siemens, Erlangen, Germany). For quantitative analysis of 
SPECT images, accurate injected doses were measured after 
cross-calibration between the dose calibrator and scanner 
system. After obtaining the anterior and posterior planar 
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whole-body bone scan images, bone SPECT/CT images 
covering L-pine and pelvis were obtained.

For SPECT, using a dual-head gamma camera equipped 
with low-energy, high-resolution parallel-hole collimators, 
the images were acquired using a step-and-shoot mode 
with a non-circular orbit using the following acquisition 
parameters: 15% energy window centered at 140 keV, 
22 s per projection, and 90 projections over 360°. The CT 
images were acquired for the same field of view as the 
SPECT using the helical mode at 110 kVp and 40 refer-
ence mAs using adaptative dose modulation (CARE Dose 
4D) with 2 mm slice thickness and a 512 × 512 matrix, 
pitch 1.5, and 0.8-s rotation time to correct attenuation 
and image fusion. After attenuation correction with CT, 
images were reconstructed to generate attenuation-cor-
rected SPECT data using the xSPECT-Bone™ (Siemens, 
Erlangen, Germany) reconstruction algorithm (1 subset, 
24 iterations), allowing quantification on post-processed 
images with a 256 × 256 matrix size.

Quantitative Analysis of Sacroiliac Joints

We performed the quantitative analyses of SI joints on both 
planar and SPECT images using in-house software (Asan J 
& AMC NM Toolkit for Image Quantification of Excellence 
(ANTIQUE)) [7]. For the planar bone scan, 2-dimensional 
regions of interest (ROIs) were drawn on each SI joint and the 
sacrum on the posterior planar image. The average counts of 
ROI were used to calculate the SI joint to sacrum uptake ratio 
(SI/S) in the conventional manner (Fig. 1). For bone SPECT/
CT images, the volume of interest (VOI) of each SI joint was 
defined, including a 6 mm width of ilium and sacrum from 
the central line of each SI joint space along the entire joint 
on CT images. This was done by drawing the central line of 
each SI joint space on every three axial 2-dimensional slice 
covering the entire SI joint, which was then reconstructed 
as a 3-dimensional VOI (Fig.  2a–b) using the AMC-
SPECT module of AsanJ (version 20,191,115, written by 
BP and WHS) that is developed on top of Java-based image 
processing libraries termed ImageJ (ver. 20,141,126 running 
on Java 1.8.0_112 (64-bit); URL = https://​imagej.​nih.​gov/​
ij/). Visualization of SPECT/CT image and VOI fusion and 
all standardized uptake value (SUV) quantifications were 
conducted using ANTIQUE software running on Interactive 
Data Language (ver 8.7, Harris Geospatial, Boulder, CO). SUV 
for each voxel was calculated as follows: SUV [g/mL] = voxel-
wise decay corrected radioactivity concentration measured by 

SPECT [Bq/mL] / injected radioactivity [Bq] × body weight 
[g], where brackets contain SI units. A spherical VOI with 
a diameter of 1.6 cm was drawn at the center of the sacral 
body (Fig. 2c) as the reference uptake to normalize the uptake 
values of the aforementioned SI joint VOIs. Using these VOIs, 
the active arthritis zone (AAZ) was defined as the “zone of 
voxels with higher SUV than sacral mean SUV within the VOI 
of the SI joints” (Fig. 2d). Then, the following quantitative 
SPECT/CT parameters were measured: SUVmax (maximum 
SUV), SUV50% (mean SUV in highest 50% of SUV), and 
SUV-AAZ (mean SUV of AAZ) of the SI joints and the ratio 
of those values to sacral mean SUV (SUVmax/S, SUV50%/S, 
SUV-AAZ/S).

Statistical Analysis

Demographic data (ESR, CRP) were expressed in median 
(range), and other continuous variables were expressed as 
mean ± standard deviation (SD). Normality of the continu-
ous variables was verified, and the data were analyzed with 
student t test or one-way analysis of variance (ANOVA) with 
a post hoc Dunn’s test. Receiver operating characteristic 
(ROC) curve analysis was performed to compare the diag-
nostic performance of quantitative parameters using planar 
bone scan and SPECT/CT. DeLong’s method was used for 
comparing AUC values and their 95% confidence interval 
(CI). The optimal cut-off values were the exploratory cut-off 
values with the highest accuracy. P values ≤ 0.05 were con-
sidered statistically significant. All statistical analyses were 
performed using SPSS software version 17 (SPSS, Chicago, 
IL) and MedCalc version 19.2.3 (MedCalc Software Ltd, 
Ostend, Belgium).

Results

The sacroiliitis group consisted of 8 patients (2 men and 6 
women) with a mean age of 34.7 ± 10.8 years. The normal 
reference group consisted of 12 men and 12 women with 
a mean age of 36.2 ± 8.7 years. Demographic data of the 
study subjects are summarized in Table 1. All SI joints of 
the normal reference and sacroiliitis groups were analyzed, 
except one SI joint of a patient with a normal appearance 
in the MR image and a unilateral joint symptom in the con-
tralateral SI joint. Therefore, fifteen joints in the sacroiliitis 
group and forty-eight joints in the normal reference group 
were analyzed.
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Most of the SPECT/CT parameters of  the sacroili-
itis group were significantly higher than that of the normal 
group, whereas SI/S of the planar bone scan was not sig-
nificantly different between the two groups (1.21 ± 0.18 vs. 
1.12 ± 0.15, p = 0.5) (Fig. 3 and Table 2). In ROC curve 
analysis, SUV-AAZ/S showed the highest area under the 
curve (AUC) value of 0.992 among all quantitative param-
eters, followed by SUV50%/S and SUVmax/S (AUC, 
0.979 and 0.978, respectively). However, SUV-AAZ/S 
did not show a significant difference when compared with 
SUV50%/S and SUVmax/S in the ROC comparison test. 
SUV-AAZ/S, as a diagnostic parameter for sacroiliitis, 
showed a sensitivity of 100% and specificity of 95.8%, with 
a cut-off of 1.17; the diagnostic performances of the other 
parameters are shown in Table 3. All ratio parameters of 
the SPECT/CT showed higher AUC values than the SUV 
parameters (SUVmax, 0.825; SUV50%, 0.771; SUV-AAZ, 
0.686) or SI/S (0.650) of the planar scan (Fig. 4). The 
images and quantitative analysis results of a representative 
case are shown in Fig. 5.

Discussion

In this retrospective study, we compared planar bone scan 
parameters and SPECT/CT quantitative parameters for SI 
joint assessment. Compared to the SI/S ratio in a planar 
bone scan, ROC curve analysis showed that all the SPECT/
CT parameters had higher AUC values. This finding is 

consistent with another previous study showing the supe-
riority of SPECT/CT compared to a planar bone scan. The 
VOI of SI joint on SPECT/CT images could more accu-
rately reflect the distribution of tracer uptake in periar-
ticular bones without overlapping with other bones, which 
allowed improved sensitivity and specificity of both quali-
tative and quantitative evaluation of SI joint. In contrast, 
the ROI of the SI joint on the posterior planar bone scan 
did not reflect joint activity well because the periarticular 
uptake of the SI joint was masked by high uptake of the 
posterior iliac crest.

For years, bone scan has been used to diagnose inflamma-
tion in the SI joint. However, it has shown low sensitivity in 
reports. A review article from Song et al. in 2008 reported 
that the overall sensitivity for a bone scan to detect sac-
roiliitis was 51.8% for patients with established axial SpA 
[8], and the main cause of low sensitivity is the complex 
anatomy of the SI joints. With recent technical advances, 
SPECT/CT imaging enables three-dimensional evalua-
tion and quantitative analysis of SI joints. Furthermore, we 
implemented the “AAZ,” that is, “zone of voxels with higher 
SUV than sacral mean SUV within VOI of SI joints,” to 
easily include only the active inflammatory portion in the 
periarticular bone of each SI joint using sacral mean SUV 
of the corresponding normal patient as a reference with the 
aid of a software program. Therefore, SUV-AAZ/S could 
show improved diagnostic performance, which had the high-
est AUC value among all parameters in ROC analysis, and 
SUV-AAZ/S showed a sensitivity of 100% and specificity of 
99%, with 1.17 as the optimal cut-off point value.

Although several previous studies showed that SPECT/
CT images had better performance than planar images in 
quantitative analysis of arthritis activity, different VOI gen-
eration methods and parameters were used in each study, 
and the details of the quantitation method were not estab-
lished. In the report by Kim et al., advantages of SPECT/
CT over conventional bone scans for diagnosis of sacro-
iliitis in 20 patients with early axial SpA were shown [9]. 
The authors defined the SI joint VOI as “the space between 
the sacrum and iliac bone from the start to end of the SI 
joint” without including the iliac or sacral bones. On the 
other hand, we included periarticular iliac and sacral bones 
within a 6 mm width from the central line of the joint space 
in the joint VOI. Although sacroiliitis is raised from the 
inflammation of fibrous connective tissue or synovitis, we 
think that the inclusion of periarticular bones in the SI joint 
VOI is mandatory because the main uptake mechanism 
of bone-seeking radiopharmaceuticals is chemisorption 
into the hydroxyapatite structure of the bone. In another 
recent study reported by Ornilla et al., the VOI of the SI 
joint included the sacrum and iliac bones like our study 
[10]. However, instead of SUVmean of the sacrum, they 
applied SUVmax of the sacrum and the sacroiliac/sacral 

Fig. 1   The representative images of bone scan for quantitative analy-
sis of SI joint activity. The regions of interest are drawn on both SI 
joints and the sacrum of the posterior planar bone scan image
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SUVmax ratio to evaluate SI joint activity. SUVmax from 
just one voxel value might not represent the bone activity 
of the whole reference region, and accordingly, SUVmean 

is usually preferred as the reference value in quantitative 
analysis of bone scans. Therefore, we used SUVmean for 
reference bone value. Furthermore, SUVmean-related val-
ues such as SUV50% or AAZ of the SI joint might be more 
representative for assessing the severity of arthritis com-
pared with that of SUVmax. For example, as shown in the 
case of Fig. 5, the SUV50% or AAZ ratio showed a higher 
value on the right side when the SUVmax value was higher 
on the left side. In this case, the extent of bone marrow 
signal change on MR or structural change on simple radiog-
raphy was more severe on the right side, which is presumed 
to be the more progressed active sacroiliitis involvement 
site. This could be explained by the fact that the SUVmax 
value reflects the highest one voxel value, whereas the AAZ 
or SUV50% values reflect the total volume of the active 
arthritic zone.

Fig. 2   The representative images of bone SPECT/CT images for quan-
titative analysis of SI joint activity. The volume of interest, which 
includes a 6 mm width of ilium and sacrum from the central line of each 
SI joint space along the entire joint, is shown on trans-axial and coronal 

SPECT/CT images (a, b). A sphere VOI with a diameter of 1.6 cm in 
the center of the S1 vertebral body is shown in the sagittal image (c). 
Active arthritis zone (AAZ) is defined as a “zone of voxels with higher 
SUV than sacral mean SUV within the VOIs of SI joints” (d)

Table 1   Demographic data of subjects

* Seven cases among the sacroiliitis group with laboratory data were 
analyzed and are expressed in median (range)

Normal Sacroiliitis p value

No. of patients 24 8
No. of joints analyzed 48 15
Sex ratio (M:F) 12:12 2:6
Age (mean ± SD) 36.2 ± 8.7 34.7 ± 10.8 0.526
Height (cm, mean ± SD) 164.1 ± 9.8 160.5 ± 7.9 0.040
Weight (kg, mean ± SD) 63.1 ± 11.4 63.6 ± 14 0.889
ESR (mm/hr)  ×  6 (2–102)*
CRP (mg/dL)  ×  0.1 (0–11.53)*
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In order to discriminate normal SI joints from sacroiliitis-
involved joints, we also compared the ratios of the SUV 
parameters of the SI joints to the SUVmean of the sacrum, 
namely, SUVmax/S, SUV50%/S, and SUV-AAZ/S. One of 
the notable findings in this study was that these ratio param-
eters showed higher diagnostic performance compared with 
mere SUV parameters. The quantitative value expressed as 
SUV is the process of calculating the osseous radioactiv-
ity concentration, which represents the osteoblastic activity 
and blood flow of the measured bone area. In active sac-
roiliitis, SUV of the periarticular bones showed increased 
values. However, SUV values on bone SPECT/CT may also 

Fig. 3   Comparisons of quantitative parameters measured on planar and 
SPECT/CT images in normal and sacroiliitis groups. All SPECT/CT 
ratio parameters in the sacroiliitis group are significantly higher than 
those in the normal group, but planar bone scan parameters show no 

significant difference between the two groups (a). All SUV parameters 
measured on SPECT/CT also show significantly higher values in the 
sacroiliitis group (b)

Table 2   Comparison of quantitative parameters

* mean ± SD (range)

Parameter Normal Sacroiliitis p value

Planar SI/S 1.12 ± 0.15 (0.9–1.6) * 1.21 ± 0.18 (0.98–1.66) 0.500
SPECT/CT SUVmax 9.06 ± 1.41 (6.23–11.68) 13.28 ± 4.73 (7.17–23.9)  < 0.001

SUV50% 6.77 ± 1.14 (4.15–8.76) 9.25 ± 2.98 (4.72–15.37)  < 0.001
SUV-AAZ 7.58 ± 1.92 (0–9.53) 9.12 ± 2.79 (4.39–14.35)  < 0.001
SUVmax/S 1.24 ± 0.17 (0.89–1.63) 1.93 ± 0.34 (1.45–2.54)  < 0.001
SUV50%/S 0.92 ± 0.13 (0.69–1.26) 1.34 ± 0.19 (1.07–1.67)  < 0.001
SUV-AAZ/S 1.04 ± 0.22 (0–1.23) 1.32 ± 0.11 (1.17–1.52)  < 0.001
mean SUV of sacrum 7.36 ± 1.12(4.73–9.44) 6.92 ± 1.9 (3.36–9.42) 0.022

Table 3   Cut-off points, sensitivity, and specificity of each parameters

Parameter Cut-off Sensitivity (%) Specificity (%)

SUVmax 11.84 73.3 100
SUVmax/S 1.45 100 87.5
SUV50% 8.03 73.3 87.5
SUV50%/S 1.09 93.3 91.7
SUV-AAZ 8.43 66.7 72.9
SUV-AAZ/S 1.17 100 95.8
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be affected by many other factors, such as sex, age, site of 
the bone, body weight, uptake time, parathyroid hormone 
level, and so on [11]. Therefore, by eliminating the effect 
of these other factors affecting SUV in individual patients, 
ratio parameters of SI joint SUV to internal reference bone 
SUV value may show better diagnostic performance than 
mere SUV parameters. This means that eventually, we may 
not need to put effort into acquiring absolute quantitative 
SUV parameters, which require additional information and 
efforts such as knowing the exact injected dose; instead, we 
may use semi-quantitative ratio parameters to quantify SI 
joint activity on bone SPECT/CT.

Currently, quantitative SPECT/CT studies of SI joints 
are limited, but studies regarding other disease entities 
have shown the usefulness of SPECT/CT in quantification 
analysis. One study by Ogura et al. reported that SPECT/
CT quantitative parameters such as SUVmax, SUVpeak, 
and SUVmean showed significantly higher values in 
patients with chronic osteomyelitis when compared with 
those with medication-related osteonecrosis of the jaw 
(MRONJ) [12]. Laroche et al. reported that SPECT/CT 
quantitative parameter SUVmax showed a correlation with 
the staging of pre-operative osteoarthritis [13]. Lee et al. 
reported that SUVmax from quantitative bone SPECT/CT 

was strongly related to disease activity of accessory navic-
ular bone, which showed that SPECT/CT parameters could 
be applied as an objective criterion for surgical treatment 
of accessory navicular syndrome [14]. In another study, 
Kitajima et  al. reported that quantitative analysis of 
SPECT/CT was useful in bone inflammatory activity and 
treatment response evaluation in a patient with mandibular 
osteomyelitis after antibiotic therapy, hyperbaric oxygen 
therapy, and sequestomy. SUVmax, SUVpeak, SUVmean, 
and metabolic bone volume values along with the main 
symptom, namely, pain, all decreased after treatment [15]. 
At present, the commonly used index for disease activity 
evaluation in sacroiliitis is the Bath Ankylosing Spondy-
litis Disease Activity Index (BASDAI) and Ankylosing 
Spondylitis Disease Activity Score with C-reactive protein 
(ASDAS-CRP). ASDAS-CRP is a relatively more recently 
suggested disease activity score, combining BASDAI, 
patient global assessment of disease activity, and CRP into 
one index. However, so far, it lacks validation and does 
not seem sensitive or objective enough for disease activity 
evaluation [11]. In the future, studies with a larger number 
of patients analyzing the relationship between patient pain 
scale, CRP, or ESR, and bone SPECT/CT parameters may 
help solve this problem. Bone SPECT/CT may play a cru-
cial part in the treatment response evaluation of patients 
with sacroiliitis. Currently, the most frequently utilized 
imaging modality for early sacroiliitis evaluation is MRI. 
However, in this retrospective study, we could not analyze 
the correlation between the quantitative data of SPECT/
CT and the severity of arthritis on MRI due to insufficient 
available data. This needs to be considered in future stud-
ies with larger series of patients.

This study has several limitations. Since this is a single-
center retrospective study, referral bias could not be excluded, 
and the sample size of the sacroiliitis group was relatively 
small compared with the normal control group. The patients 
who underwent SPECT/CT were already at NY stage 2–3 
with developed sacroiliitis in simple radiography with struc-
tural changes. Since we only included patients with definite 
sacroiliitis and excluded other SI joint abnormalities such 
as degenerative arthritis or osteitis condensans ilii, this may 
have caused some bias in the result. In the present study, 
there was no significant difference between SPECT/CT ratio 
parameters, and we could not pinpoint the best SPECT/CT 
parameter for sacroiliitis evaluation. This could be due to the 
small patient number included in the analysis. Further stud-
ies with larger series of patients with additional subgroup 
analysis applying optimal protocols for quantitative SPECT/
CT imaging and correlation with additional clinical data such 
as CRP or ESR of patients are needed in the future.

Fig. 4   Receiver operating characteristic curve analysis for SPECT/CT 
quantitative parameters. All the SPECT/CT ratio parameters show a 
larger AUC than SUV parameters, and SUV-AAZ/S shows the largest 
AUC of 0.992
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Conclusions

The quantitative analyses of bone SPECT/CT showed better 
performance in assessing active sacroiliitis than the planar 

bone scan. SPECT/CT parameters using the ratio of the SI 
joint to sacrum showed more favorable results than mere 
SUV parameters such as SUVmax, SUV50%, and SUV-
AAZ. Therefore, future studies utilizing SPECT/CT in SI 

Fig. 5   Representative images and quantitative analysis of a 32-year-
old woman with bilateral sacroiliitis. Pelvis plain radiograph (a) shows 
small localized areas with erosion or sclerosis, with no alteration in the 
joint width (New York grade II) in bilateral SI joints. Coronal T2 fat 
suppression MRI image (b) shows a signal change in the iliac side of 

bilateral SI joints with a more severe change on the right side. Planar 
bone scan image and SI/S ratio analysis (c) show increased uptake in 
bilateral SI joints. SPECT/CT image (d) and quantitative analysis (e–f) 
show erosive bone changes and joint space widening with increased 
tracer uptakes in periarticular bones
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joint evaluation should consider including parameters using 
the ratio of the SI joint to the sacrum.
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