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Investigation of the Relationship of the Sacroiliac Joint
with the Sacrum in Patients with Ankylosing Spondylitis
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SUMMARY: Ankylosing spondylitis (AS) is a chronic inflammatory disease that primarily affects the sacroiliac joints and axial
skeleton. This study investigated the relationship between sacral morphometry and sacroiliac joint cross-sectionalartsaviitipati
AS using magnetic resonance imaging (MRI). Aretrospective morphometric analysis was performed on MRI scans from 168 individual
including 80 patients with AS (40 women and 40 men) and 80 age- and sex-matched healthy controls. Multiple sacral morphometric
parameters were measured in the sagittal, axial, and coronal planes, together with the bilateral sacroiliac joint calsreastidale
patients exhibited significantly greater sacral dimensions than female patients for several morphometric parameters. Gibmpared w
controls, both male and female patients with AS demonstrated significantly higher sacral slope values and markedly restated bila
sacroiliac joint cross-sectional areas (p<0.001). Significant correlations were identified between sacroiliac joint aveeabadcsal
morphometric measurements, including posterior sacral length, sacral area, posterior sacral curvature length, intearcauahdist
sacral slope. These findings indicate that AS is associated with significant alterations in sacral morphology and sabstatigaf
the sacroiliac joint. MRI-based morphometric assessment may provide valuable complementary information for the struetiival evalu
of patients with AS and contribute to a better understanding of disease-related anatomical changes.
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INTRODUCTION

Ankylosing spondylitis (AS) is a chronic rheumaticlower extremities, which it does through the ilium (DSc
disease that predominantly affects the axial skeleton, caus@p1). Inflammation of the art. sacroiliaca is one of the first
pain and functional impairment (Ertem, 2025). AS is gigns of AS. Inflammation often spreads to the joints between
complex autoimmune disease with a global prevalence thie vertebrae forming the columna vertebralis (Weber &
0.5-0.9%, more common in men than women (Jamshidi Baraliakos, 2018). Changes in the art. sacroiliaca at the onset
al., 2014). AS is an autoinflammatory disease triggered lof the disease lead to progressive structural changes, resulting
the innate immune system (Mauwebal, 2021). AS causes in chronic pain, impaired physical function, and decreased
inflammation in the art. sacroiliaca. This joint is locatedjuality of life (Dubashet al, 2018). Individuals with AS
between the os sacrum and os coxae. It is the largest axiainplain of persistent low back pain and stiffness between
joint of the body and connects the columna vertebralis the ages of 20-40 (Cohen, 2005). Magnetic Resonance
the os coxae. It provides load transfer between the verteblamging (MRI) shows both inflammatory and structural
lumbales and the lower limbs. Its main function is tehanges in the art. sacroiliaca and columna vertebralis, which
distribute the load carried by the columna vertebralis to tlage essential for early evaluation of AS (Oostveen, 1999;
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Weber & Baraliakos, 2018; Robinsen al, 2019). In the obtained using an MRI SIEMENS Amira (Enlargen,
majority of AS patients, combined effects of environmenBermany) 1.5 Tesla device. MRI protocol: 3D T1-MPRAGE;
and genetics have been observed (Burgos-Vaeyad, flip angle: 8; field of view (FOV): 250 mm; number of
1997). First-generation relatives, 8.2% (441/5 390); secorslices: 192; slice thickness: 1 mm; matrix: 205x320;
generation relatives, 1.0% (8/834); and third-generatiaepetition time: 2200 ms; echo time: 2.79 ms.
relatives, 0.7% (7/997) have been reported to be predisposed
to AS (Brownet al,, 2000). Clinical findings and radiologic Analysis of MR Images and Measurements
appearances in AS
T1, T2, Localizer weighted images were saved in
Inflammatory spinal pain is a pain that starts in thBigital Imaging and Communication in Medicine (DICOM)
lumbar region and continues with morning stiffness (Calidata format and transferred to the computer for structural
et al, 1977). Especially in the later stages of the diseasmalysis. The transferred images were loaded one by one
individuals mobility decreases and their mobilization ito the MicroDICOM program and specific regions were
restricted. After a while, this situation turns into a moranalyzed. MicroDICOM is a program created with the most
serious situation as individuals gradually begin to restricommon image processing software for primary processing
their own movements. Because although many neand preservation of medical images. It contains the DICOM
treatment options have been developed for AS, exerciseage, patient information, other labels and displays them
therapy remains the cornerstone of AS treatment (Ertetogether. With the many tools it offers; it is a radiological
2025). imaging program that allows measurements such as length,
angle, circle, cross-sectional area. Length measurements on
In AS, anterior chest wall pain (Wenker & Quint,MicroDICOM are calculated in mm and area measurements
2025). Neurologic involvement (Karasi@k al, 1995). are calculated in mi(Arulmurugan & Anandakumar,
Ophthalmic involvement (Rothovat al., 1996). 2018). The measurements taken in our study are organized
Cardiovascular involvement, gastrointestinal involvemernih Figure 1. How the measurements were made is explained
(Bakiciet al, 2021). Renal involvement (Strobel & Fritschkapelow.
1998). In this study, the measurements of the os sacrum and
the correlation of the os sacrum and art. sacroiliaca in patieMeasurements in the sagittal plane
diagnosed with AS were compared with the control group.
It was evaluated whether there was a clinical relationshipAnterior sacral length (ASL): It is found by measuring

between them. the distance between the promontorium of the sacrum and
the anterior inferior of the 5th sacral vertebra (Fig. 1A).
MATERIAL AND METHOD - Posterior sacral length (PSL):The distance between the

posterior superior of the 1st sacral vertebra and the anterior
This study was conducted in the Department of inferior of the sacral vertebra (Fig. 1B).

Rheumatology, Malatya Training and Research HospitalAnterior sacral curvature length (ASEU): Measurement
Malatya Provincial Health Directorate. Our study was of the length of curvature from the promontorium of the
conducted by examining the records of patients who camaacrum to the 5th sacral vertebra (Fig. 1C).
to the Department of Rheumatology between 2022 and 2024P0sterior sacral curvature length (PSEL):Measurement
Ethical approval was obtained from Malatya Turgut Ozal of the length of curvature from the posterior superior of
University Non-Interventional Clinical Research Ethics the sacrum to the posterior inferior of the 5th sacral vertebra
Committee (decision dated 09.05.2024 and numbered 2023Fig. 1D).
28-158825). Our study included images of a total of 1605acral area (SA):Measurement of the area of the vertebrae
individuals (40 women with ankylosing spondylitis, 40 men from the 1st sacral vertebra to the 5th sacral vertebra
with ankylosing spondylitis, 40 healthy women and 40 (Bakici et al, 2021) (Fig. 1E)
healthy men) between the ages of 18-72 years, taken witBacral slope (SS)Found by measuring the angle between
MRI device from patient records admitted to the hospitalthe upper end sacral plate of the 1st sacral vertebra and the
between 2022-2024. The sample of our study was determinelihe segment drawn parallel to the horizontal (Masty

by power analysis method. al., 2002) (Fig. 1F).
- Sacrum base angle (SBA)lt is obtained by measuring
Magnetic Resonance Imaging Protocol the angulation between the line segment drawn along the

sacral endplate and the line segment drawn along the
For our study, axial T1-weighted and T2-weighted, posterior wall of the S1 vertebral corpus (Wahgl, 2008)
coronal FLAIR and sagittal T2-weighted images were (Fig. 1G).
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Measurements in the axial plane between two independent groups based on normal
distribution. Sperman Rho correlation coefficient was
- Sacrum width (SW): It is obtained by measuring theused to determine whether there was a relationship
maximum transverse distance of the compression of thetween variables. A value of p<0.05 was considered
os sacrum in the axial plane (Basalagflal, 2005) (Fig. statistically significant in the statistical analysis. All
1H). analyses were performed using IBM SPSS Statistics 26.0
- Intercornual distance (ID): It is obtained by measuring for Windows (New York; USA).
the distance between the horns of the cornu sacrales
(Acar, 2018) (Fig. 11). RESULTS
- Antero posterior length of the s1 vertebral corpus
(APL): It is obtained by measuring the linear distance In our study, the mean age of the patient group
from the anterior to the most posterior point of the Svas 42.2312.29 years, while the mean age of the control
vertebral corpus (Fig. 1J) . group was 38.#413.44 years and there was no statistically
- Maximum transverse length of the s1 vertebral corpus significant difference between the two groups (p=0.090).
(MTL): It is the measurement of the linear distanch terms of sex distribution, the proportions of females
between the two farthest transverse points on the 8hd males were equal in both groups (50.0%, n=40

vertebral corpus (Triwidodet al., 2021) (Fig. 1K). females and 50.0%, n=40 males) and no significant
difference was observed between the groups in terms of

Measurements in the coronal plane sex (p=1.0).
- Ventral straight length (VDL): It is obtained by In terms of age variable, the median age of women

measuring the straight length from the promontorum iwas 41.5 years (min=18, max=69), while the median age
the coronal plane along the midline to the anterior edgé men was 40 years (min=19, max=72). There was no
of the last sacral vertebra (Triwidoaa al, 2021). statistically significant difference between sexes in terms
Ventral Flat Width (VFW): It is obtained by measuringof age variable (p=0.504) (Table ).

the maximum linear ventral distance from the facies

pelvica of the os sacrum in the coronal plane (TriWidod'Eﬁble I. Comparison of demographic characteristics of patient and

et al, 2021) (Fig. 1L). control groups.
- Length of linea transversae (LTL): The 4 lines that Variables Groups
run transversely on the facies pelvica of the sacrum are Patient Control P
called linea transversae. On both sides of these lirfege (Years) 42.21+12.29 38.74+13.44  0.090
there are holes called foramina sacralia anterior. TREX .
length of the linea transversae is measured by drawiﬁgnale 40 (50.0) 40 (50.0) 1.0
le 40 (50.0) 40 (50.0)

transverse lines through the holes called forami%
sacralia anterior (Baki@t al, 2021) (Fig. 1M). * Independent samples t-test; **: Pearson chi-square test

Art. sacroiliaca cross-sectional area measurement

(ASICA): Itis based on the measurement of the entire Morphometric comparison between sexes in the
cross-sectional area of Art. sacroiliaca by means ofcantrol group revealed significant differences in sacral

dot plot combination (Bangt al, 2022) (Fig. 1N). morphology. In the sagittal plane, males had significantly
greater anterior and posterior sacral lengths, sacral area,
Biostatistical Data Analysis and anterior and posterior sacral curvature lengths (all p

< 0.001), whereas the sacral base angle was significantly

Qualitative data from the variables included in th@reater in females (p = 0.049). In the axial plane, males
study were summarized with number (percentage). Th&hibited a greater maximum transverse length of the S1
conformity of quantitative data to normal distribution wagertebral body (p = 0.010) as well as significantly higher
evaluated by Kolmogorov Smirnov test. Quantitative datsansverse line 1, line 2, and line 3 measurements £all p
that did not show normal distribution were summarized.002). In the coronal plane, both left and right sacroiliac
with median (minimum-maximum), while quantitativejoint cross-sectional areas were significantly larger in
data showing normal distribution were summarized witiales (left: p = 0.008; right: p = 0.003). No significant
meantstandard deviation. In statistical analysessex-related differences were observed for the remaining
categorical variables were compared using Pearson dp@rameters. These findings indicate significant sexual
square test. For quantitative variables, independent samgiiaorphism in sacral morphology within the control group
t-test or Mann Whitney U test was used for comparisoiigable II).
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Fig. 1. Measurements Taken in Our Study. It is found by measuring the distance between the promontorium of the sacruntedod the a
inferior of the 5th sacral vertebra (ASL): (Fig. 1A). The distance between the posterior superior of the 1st sacral \ettebaminior
inferior of the sacral vertebra (PSL): (Fig. 1B). Measurement of the length of curvature from the promontorium of the sherbth to
sacral vertebra (ASCL): (Fig. 1C). Measurement of the length of curvature from the posterior superior of the sacrumeladhinfeosir

of the 5th sacral vertebra (PSCL): (Fig. 1D). Measurement of the area of the vertebrae from the 1st sacral vertebsatrahedstebra
(SA): (Fig. 1E). Found by measuring the angle between the upper end sacral plate of the 1st sacral vertebra and thet ldrawegmen
parallel to the horizontal (SE): (Fig. 1F). It is obtained by measuring the angulation between the line segment drawnsalcrad) the
endplate and the line segment drawn along the posterior wall of the S1 vertebral corpus (SBA): (Fig. 1G). It is obtairsdiby thea
maximum transverse distance of the compression of the os sacrum in the axial plane (SW): (Fig 1H). It is obtained bytheedistaimge
between the horns of the cornu sacrales (ID). (Fig. I). It is obtained by measuring the linear distance from the amteniosttpakterior
point of the S1 vertebral corpus (APL): (Fig 1J). It is the measurement of the linear distance between the two farthsst p@intven

the S1 vertebral corpus (MTL): (Fig. 1K). It is obtained by measuring the straight length from the promontorum in thelaneoalainy

the midline to the anterior edge of the last sacral vertebra (VDL). It is obtained by measuring the maximum linear \srtedirdistthe
facies pelvica of the os sacrum in the coronal plane (VFW): (Fig. 1L). The 4 lines that run transversely on the faciektpelg@erum

are called linea transversae. On both sides of these lines there are holes called foramina sacralia anterior. The levegthrahthersae

is measured by drawing transverse lines through the holes called foramina sacralia anterior (LTL): (Fig. 1M). It is baseshsoment

of the entire cross-sectional area of Art. sacroiliaca by means of a dot plot combination (ASICA): (Fig. 1N).
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Table 1l. Comparison of Os sacrum morphometric measurements by sex in the control group.

Variables Sex p
Male Female

Saggital  Anterior Sacral Length (mm) 107.7+8.4 100.02+5.68 <0.001
Posterior Sacral Length (mm) 108+8.32 99.47+5.61 <0.001
Sacral Area (mm_) 1351.02(1111.09-1575.11)  1238.33(1110.27-1475.92)001"
Anterior Sacral Curvature Length (mm) 117.08+9.32 107.65+7.11 <0.001
Posterior Sacral Curvature Length (mm) 118.19(90.16-137.42) 106.31(96.02-124.9%0.001"
Sacral base anglé)( 91+0.76 91.37+0.91 0.049
Sacral Slope®) 40.02(31.91-53.75) 39.69(25.69-46.21) 0.341

Axial Maximum Transverse Length of S1 Vertebral Corpus (mm) 48.38(42.39-62.78) 46.66(38.03-54.61p.010°
Anteroposterior Length of S1 Vertebral Compus (mm) 33.15(24.89-43.13) 31.63(25.73-43.77) " 0.066
Sacrum Width (mm) 99.05+5.05 97.65+5.12 0224
Intercornual Distance (mm) 9.91+1.14 9.63+1.09 0°263

Coronal  Ventral Straight Length (mm) 111.46(97.18-129.81) 110.03(88.71-123.04) “0.218
Ventral Flat Width (mm) 115.83(101.8-129.46) 114.52(82.33-124.08) 0.066
Transverse Line 1 (mm) 29.57(27.18-33.44) 28.6(24.55-30.94) <0.001"
Transverse Line 2 (mm) 27.71+1.18 26.8+1 <0.001
Transverse Line 3 (mm) 25.44+1.09 24.7£1.02 0.002
Transverse Line 4 (mm) 21.64(17.85-23.64) 21.93(17.46-23.25) 0577
Sacroiliac Joint Cross-Sectional Area Left (fpm 107.13(101.8-118.26) 103.76(99.39-124.87) 0.008"
Sacroiliac Joint Cross-Sectional Area right (fim 107.17(102.23-115.86) 103.78(100.06-126.67) 0.003"

Variables are given as meastandard deviation or median (minimum—maximum) according to the normality of the distribution.; *: Independent sample t-test;
**: Mann Whitney U test

In the morphometric comparison between sexes in ti81.72-3.17, p=0.004) of the S1 vertebral corpus in the axial
patient group, in males; anterior sacral length (106.02-8.@%ane was measured more in men. Linea transversa 1 (29.02—
vs. 100.23-6.75, p=0.001), posterior sacral length (105.08-16 vs. 28.35-0.97, p=0.006), linea transversa 2 (27.06—1.05
8.84 vs. 98.73-6.27, p<0.001), sacral area (1325.61 vs. 1219¥H., 26.52-1.12, p=0.029) and linea transversa 3 (25.06-1.06
p<0.001), anterior sacral curvature length (113.52-10.61 wss. 24.42-1.25, p=0.016) were significantly higher in men. No
106.41-7.85, p=0.001) and posterior sacral curvature lengtignificant difference was found between the sexes in sacrum
(111.77-9.94vs. 104.44-8.18, p<0.001) were significantlybase angle, sacral slope, sacrum width, intercornual distance,
higher. The maximum transverse length (49.57—-4.32 vs. 47.6@entral straight length and width, linea transversa 4 and art.
4.00, p=0.037) and anteroposterior length (33.92-8s19 sacroiliaca crossectional areas (Table Ill)

Table Ill. Comparison of Os sacrum morphometric measurements according to sex in the patient group.

Variables Sex p
Male Female

Saggital Anterior Sacral Length (mm) 106.02+8.65 100.23%6.75 0.001
Posterior Sacral Length (mm) 105.08+8.84 98.7346.27 <0.001
Sacral Area(mr) 1325.61(1089.54-2696.86) 1219.01(1026.42-1492.56)<0.001’
Anterior Sacral Curvature Length (mm) 113.52+10.61 106.41+7.85 0.001
Posterior Sacral Curvature Length (mm) 111.77+9.94 104.44+8.18 <0.001
Sacral base angl€) ( 91.4(86.49-94.78) 91.15(86.25-94.83) 0.197
Sacral Slope®) 43.41(30.84-49.98) 42.3(26.46-48.9) 0.329

Axial Maximum Transverse Length of S1 Vertebral Corpus (mm) 49.57+4.32 47.60+4.00 0.037
Anteroposterior Length of S1 Vertebral Corpus (mm) 33.92+3.49 31.72+3.17 0.004
Sacrum Width (mm) 97.29+5.76 98.08+5.79 0.542
Intercornual Distance (mm) 9.66(8.1-13.06) 9.23(7.29-11.89) 0.093

Coronal Ventral Straight Length (mm) 109+10.51 110.57+7.96 0455
Ventral Flat Width (mm) 113.13+6.05 114.35+6.48 0.385
Transverse Line 1 (mm) 29.02+1.16 28.35+0.97 0.006
Transverse Line 2 (mm) 27.06+1.05 26.52+1.12 0.029
Transverse Line 3 (mm) 25.06£1.06 24.42+1.25 0.016
Transverse Line 4 (mm) 21.95(17.87-25.45) 21.92(17.5-23.87) 0.444
Sacroiliac Joint Cross-Sectional Area Left (fim 60.73+9.02 58.95+9.46 0.390
Sacroiliac Joint Cross-Sectional Areghti (mnr) 60.28+9.04 59.1+9.37 0.570

Variables are given as meastandard deviation or median (minimum—maximum) according to the normality of the distribution.; *: Independent sample t-test;
**: Mann Whitney U test
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In the morphometric comparison between the malgroup (p=0.011 and p=0.011, respectively). Left and right
patient and male control groups, the posterior sacral curvatam. sacroiliaca cross-sectional areas were significantly larger
length in the sagittal plane was significantly higher in than the control group than in the patient group (left:
control group (118.19s. 112.89, p=0.024). Sacral slopel07.2&3.47 vs. 60.739.02, p<0.001; right: 107.33.37
value was significantly higher in the patient group (143.4ds. 60.28:9.04, p<0.001). There was no statistically
vs.140.02, p=0.030). Ventral flat width in the coronal plansignificant difference between the groups in other
was higher in the control group (116#£8L.52 vs. parameters. These findings indicate that there are significant
113.136.05, p=0.044). Linea transversa 1 and #ifferences in os sacrum morphology between the male
measurements were also significantly higher in the contrphtient and control groups (Table V).

Table IV. Comparison of Os sacrum morphometric measurements in male patient and male control groups.

Variables Group p
Patient Control
Saggital Anterior Sacral Length (mm) 106.02+8.65 107.7+8.4 0.381
Posterior Sacral Length (mm) 105.08+8.84 108+8.32 0.132
Sacral Area (mf) 1325.61(1089.54-2696.86) 1351.02(1111.09-1575.110.482"
Anterior Sacral Curvature Length (mm) 113.52+10.61 117.08+9.32 0.115
Posterior Sacral Curvature Length (mm) 112.89(92.26-129.13) 118.19(90.16-137.42).024"
Sacral base angl®)( 91.4(86.49-94.78) 91.12(89.03-92.38) 0.081"
Sacral Slope®) 43.41(30.84-49.98) 40.02(31.91-53.75)  0.030°
Axial Maximum Transverse Length of S1 Vertebral Corpus (mm) 49.88(38.19-60.51) 48.38(42.39-62.78).082"
Anteroposterior Length of S1 Vertebral Corpus (mm) 33.92+3.49 33.43+£3.59 0.537
Sacrum Width (mm) 97.29+5.76 99.05%5.05 0.152
Intercornual Distance (mm) 9.66(8.1-13.06) 9.83(6.7-11.89) 0.331"
Coronal  Ventral Straight Length (mm) 109+10.51 111.95+7.79 0.158
Ventral Flat Width (mm) 113.1346.05 116.01+6.52 0.044
Transverse Line 1 (mm) 29.02+1.16 29.77+1.4 0.011
Transverse Line 2 (mm) 27.06+1.05 27.71+1.18 0.011
Transverse Line 3 (mm) 25.06+1.06 25.44+1.09 0.125
Transverse Line 4 (mm) 21.91+1.35 21.61+1.18 0.285
Sacroiliac Joint Cross-Sectional Area Left (flim 60.73+9.02 107.27+3.47 <0.001
Sacroiliac Joint Cross-Sectional Area right (fnim 60.28+9.04 107.35+3.37 <0.001

Variables are given as mearstandard deviation or median (minimum—maximum) according to the normality of the distribution.; *: Independent sampfe t-test;
Mann Whitney U test

Table V. Comparison of Os sacrum morphometric measurements in female patient and female control groups.

Variables Group p
Patient Control

Saggital Anterior Sacral Length (mm) 100.23+6.75 100.02+5.68 0.883
Posterior Sacral Length (mm) 98.73+6.27 99.4745.61 0.580
Sacral Area (mr) 1219.01(1026.42-1492.56)  1238.33(1110.27-1475.92) 0.825
Anterior Sacral Curvature Length (mm) 106.41+7.85 107.65+7.11 0.462
Posterior Sacral Curvature Length (mm) 104.44+8.18 106.84+7.45 0.174
Sacral base angl°)( 91.15(86.25-94.83) 91.47(88.87-93.16) 0.244
Sacral Slope °) 42.3(26.46-48.9) 39.69(25.69-46.21) 0.004

Axial Maximum Transverse Length of S1 Vertebral Corpus (mm) 47.6x4 46.21+4 ‘0.124
Anteroposterior Length of S1 Vertebral Corpus (mm) 32.32(24.5-37.39) 31.63(25.73-43.77) " 0.751
Sacrum Width (mm) 98.08%5.79 97.655.12 0.727
Intercornual Distance (mm) 9.3+1.15 9.63+1.09 07181

Coronal Ventral Straight Length (mm) 109.81(93.71-126.87) 110.03(88.71-123.04) "0.570
Ventral Flat Width (mm) 114.44(95.1-128.03) 114.52(82.33-124.08) 0.439
Transverse Line 1 (mm) 28.38(26.16-30.26) 28.6(24.55-30.94) 0.213
Transverse Line 2 (mm) 26.52+1.12 26.8+1 07238
Transverse Line 3 (mm) 24.42+1.25 24.7+1.02 0.284
Transverse Line 4 (mm) 21.92(17.5-23.87) 21.93(17.46-23.25) 0.758
Sacroiliac Joint Cross-Sectional Area Left (fym 60.4(37.58-79.96) 103.76(99.39-124.87) <0.00T
Sacroiliac Joint Cross-Sectional Area right fhm 60.28(36.28-75.37) 103.78(100.06-126.67) <0.001"

Variables are given as mearstandard deviation or median (minimum—maximum) according to the normality of the distribution.; *: Independent sample t-
test; **: Mann Whitney U test
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Table VI. Correlation of Os sacrum morphometric measurements with Art. sacroiliac Cross-Sectional areas by groups.

R Tatsnt Wl LT VEale Ftent’ Wlale Comired/
=180 Patient/Control (n=810) Patient/Control (m=81) Female Putient (w80} Female Coatrel {n=80)
" Bacrolhac Jaink | Sacroka: Jant Cacroloe Jowl  Dacroiias Joml  Sacrolac Jod  Secroaios Joml | Secrodies Jonl  Sacoabad Jant  Sacrmlie: Jewml  Sacredis Joint
CrossSectionall ~ Cross-Sectional Cross-Sectional Crross- Sectional Cross-Sectional ~ Cress-Sectional ~ Cross-Sectional Cross Sectional Cross-Scctional ~ Cross-Sectional
Arvs Lefl (mo®  Ares right (mny) Area Lef(mne™  Awrea right Aren Left (mn?)  Area right Area Left (men®)  Arva right Ares Left Area right
imm) {rmam) {menf) [ty ()
Eaggital Ameike Cecval Length (st T 0.147 [ERETY (AT CEE [ L] ETT ] [ [} [N
[ [ X533 T8 Rl LN 033 0350 TINY TE [ 1] [XE]]
Powterwr Sacead Longth (mm) ¥ [ (RIS [REH] CREL [0 .20 036 T [NE] [
P .00E T 00T [T LI UL <HT T [ F=r1 [
[ ——— ¥ [ TIo% [ [ FE] VT [RiES TR 051 LRLG >0
P [CC) LTIk [Fii] [P TiTE [} <D T W (104
Amtenior Seoral Curvature r [AT1 0,752 [:81%3 [ X5 [RT [NE 5] LETES [ 114 [TiL2] [X]1
Lengsh {mm)
[ [T TEY [ITE] GELT) [NE) [ATH [REL] 05 [i¥2) [ [E)
Postcrion Sacal Carvatas G [F=3 0343 0.5 [F] L2 [EE 035 [ (175 (3]
Leaph (aun)
B Tt WY T AT T a7 L% T X L]
Sacral baca anghk [} T [T T ENET NES) [ T80 T8 LI [ Iy
B 0857 [REE [T 3 [XT] [Ty ] [ 0280 X5 [I=h (3]
Eaerul] Elope (%) r 0% O [NE] 0.14% O (kT T TR0 DBTT [T [N i)
P (X033 [Ty CEEH] [NEE] (X% [} [T 0 EED (=) [
AT Maximum Tramsvons Lengh ¢ E kLY EREH] = (B[ 4.T7F EAAE:] BI5T =1} [t EsRk! AL
of 51 Vemebral Corps (mm)
P [B1EH] T [EE] (2 +4] TR T.178 TIRG T [l [
Anteropostenior Lesgth of 51 r EiTL] 0024 AT Q093 EToly [ET] 0154 [ i) 0,089 D228
Wortchral Corpus (mar)
[ [ %3] [R[5] [T X [ [T} [ET3 0.04F [Tii] [ Tk
Eacrurs Wadth (mm) r 0116 OTan 0145 [N [T (7] [NF3] 030F 0106 01E
" 0146 L [RES CAEH (X D] 0263 LI [EET) [FE]
Trtoreomual Distases (mimy T (23 T T [ALY TR TR LEEL THAF LAy ey
3 T W T CE:N T T [J04] AT W T
Coronal Venod Stralght Leagh (uxs) 1 [T [N [ [N Cid (T334 [ITH [FTY 0100 [NE] [E]
] LiJa) [RI0 [AEE) [0 (s3] T3 1315 L) AT LN
Wenal Fla: Widih (=ren) G [T [ [EED [NE") ETE) ooaE KT o013 [T [
B [T [EL 04 [F3 (X4 0761 [ET aan [ [
AEvOr0 Lano | (mim) T T.E [REL CREY LAEH T Tars RS LIcg T L]
P LICH T Tt i [T LA [ LES] L] LL7)
Trensverse Line 3 (mun) G (=] (k] [iE:H] 1) [N U150 [E [Nki [Tixi] [
P [EC) T (L) L] [T [EED TR [N FE) BETD (L]
Tranwwerse Line: 3 (mim) G [NrT3 NE) [ELE] RIE] [RE LICH [E] [T [Tic] ET
» L2 L21ES LR (2 [l LELE] 23 i 3 LLEK L)
“Tranreeree Ling 4 (mm} T [ e LT OREA [ a3 G- T T 0T
3 (23] [I5H] (273 A [Fa A% [0 o] [FiL] (3]

*p<0.05,**p<0.01; r: Spearman's rho correlation coefficient.

In the morphometric comparison between femalmtercornual distance, ventral straight length and width,
patiert and female control groups, the sacral slope valuelinea transversa measurements (Table V). These findings
the sagittal plane in Table V was found to be significantlyuggest that there are limited differences in os sacrum
higher in the patient group (142/8.139.69, p=0.004). Left morphology between the female patient and control groups.
and right art. sacroiliaca cross-sectional areas were
significantly larger in the control group than in the patient In the whole patient group; posterior sacral length
group (left: 103.7&s.60.4, p<0.001; right: 103.78.60.28, (r=0.218, p=0.006), sacral area (r=0.207, p=0.009), anterior
p<0.001). There was no statistically significant differencsacral curvature length (r=0.195, p=0.014), posterior sacral
between the groups in all other parameters examinedrvature length (r=0.250, p=0.001), intercornual distance
(anterior sacral length, posterior sacral length, sacral aréss0.228, p=0.004) and linea transversa 2 (r=0.224,
anterior and posterior sacral curvature lengths, sacrum bas®.004) were significantly positively correlated with left
angle, S1 vertebral corpus measurements, sacrum wickht. sacroiliaca cross-sectional area. A significant negative
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correlation was found with sacral slope (r=-0.239, p=0.002kere compared with the control group, it was observed
In the male patient/control group, there was a posititbat the sacral inclination angle was statistically higher in
correlation between posterior sacral curvature length abdth male and female patient groups. The sacrum base
both left (r=0.232, p=0.039) and right (r=0.229, p=0.041angle was found to be statistically higher in women in our
art. sacroiliaca cross-sectional area. In the female patiestiidy, while there was no significant difference between
control group; sacral area was positively correlated witkexes in Erbek's study (Erbek, 2004). In the literature, there
both left (r=0.267, p=0.016) and right (r=0.245, p=0.028re studies reporting that the maximum transverse length
art. sacroiliaca cross-sectional area, posterior sacilthe S1 vertebral corpus is longer in men (Torimésu
curvature length (r=0.241, p=0.031) was positivelal., 2018; Etliet al, 2019). Bas,alog’let al (2005)
correlated with left art. sacroiliaca cross-sectional areegported that there was no significant difference. While
sacral slope was positively correlated with both left (r=there are studies reporting that the antero-posterior length
0.329, p=0.003) and right (r=-0.314, p=0.005) arthof the S1 vertebral corpus is longer in males (Toringtsu
sacroiliaca cross-sectional area, and intercornual distarade 2018; Zharet al, 2018; Etliet al, 2019) there are also
was positively correlated with both left (r=0.309, p=0.0053tudies reporting that it is not related to sex (Acar, 2018;
and right (r=0.302, p=0.006) arth. sacroiliaca crossvlishra, 2024). Erbek (2004) found that the intercornual
sectional area. In the male patient/female patient grougistance was greater in males, while Acar (2018) reported
sacral area (r=0.267, p=0.016), posterior sacral curvatuhat there was no significant difference between men and
length (r=0.241, p=0.031), and intercornual distanc&omen. In our study, there was a statistically significant
(r=0.309, p=0.005) were positively correlated with left arincrease in the maximum transverse length of the S1
sacroiliaca cross-sectional area and negatively correlatesttebral corpus, while no significant difference was found
with sacral slope (r=-0.329, p=0.003). In the comparisadn the antero-posterior length of the S1 vertebral corpus,
of male and female control; anterior sacral length (r=0.34dacrum width and intercornual distance measurements. In
p=0.002), posterior sacral length (r=0.385, p<0.001), sacm@lr study, no statistically significant difference was
area (r=0.395, p<0.001), anterior and posterior sacrabserved when the mid ventral straight length was
curvature lengths (r=0.313, p=0.005; r=0.329, p=0.003ypmpared in terms of sex. There are studies reporting that
maximum transverse length of S1 vertebral corpus (r=0.22l¢ mid ventral straight length measurement is higher in
p=0.046), intercornual distance (r=0.251, p=0.025) andales (94, 114, 115). Basaloglual (2005) reported that
linea transversa 4 (r=0.370, p=0.001) and left art. sacroiliagdd ventral flat width was higher in males, and Triwidodo

cross-sectional area. Table VI. et al (2021) found that it was higher in females. In our
study, there was no significant difference between sexs in
DISCUSSION mid ventral flat width. There are studies that found similar

results to our study (Mazumdar & Ray, 2012). When linea

Studies investigating the relationship of the arttrasversa lengths were examined in our study, it was
sacroiliaca with the sacrum in AS patients are limited. lobserved that linea trasversa 1, linea trasversa 2 and linea
our study, MR images were used for bone measuremérasversa 3 measurements were longer in males, while linea
instead of CT images because they are preferred for tin@sversa 4 did not change significantly. Ba&tal (2021)
diagnosis of AS. In previoususties, the relationship of reported that all of the linea trasversa lengths, Triwidodo
art. sacroiliaca to the sacrum was mostly evaluated in tergtsal. (2021) reported that linea trasversa 1, Banhgl
of sex and it was examined whether there was a differen€2022) compared the cross-sectional area of the art.
In these studies, anterior and posterior sacral lengsgcroiliaca between the patient group with AS and the
anterior and posterior sacral curvature length, and saccahtrol group with X-ray images and found that the cross-
area measurement parameters were found to be higheséational area of the art. sacroiliaca was higher in the
males than females (Gaya-Sancho, 2018; Torineitsti, control group. Sex comparison was not made in this study.
2018; Bakiciet al, 2021). Similar findings were found in In our study, the right and left art. sacroiliaca cross-sectional
our study. In previous studies, no significant differencarea in healthy individuals was found to be higher in men.
was found between sexes in sacral curvature angiéhen male and female patient groups with AS were
measurement in healthy individuals (Suditiml, 2016) compared with the control group, ia® observed that the
(Table 1). Aksoyet al. (2024). compared the sacralcross-sectional areas of the right and left art. sacroiliaca
inclination angle in AS patients with and withoutwere statistically lower in both male and female patient
syndesmophytes and found a higher angle in patients wigfoups. When male and female patient groups with AS were
syndesmophytes. In our study, no significant differenampared with each other, no significant difference was
was observed between male and female groups in healttgtected in the cross-sectional areas of the right and left
subjects. When male and female patient groups with Aft. sacroiliaca.
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CONCLUSIONS las mujeres en varios parametros morfométricos. En comparacion
con los controles, tanto hombres como mujeres con EA mostraron

In AS, which causes inflammation and varioug/na inclinacion sacra significativamente mayor y una reduccion
anomalies in the columna vertebralis and art. sacroiliadgarcada del area transversal de ambas articulaciones sacroiliacas
measurements of the os sacrum and cross-sectional areﬁ%Q,OOl).Ademés, se observaron correlaciones significativas entre

L . . e| area de la articulacién sacroiliaca y diversos parametros
the art. sacroiliaca are very important. We obtaine " X . )
N . L . . morfométricos del sacro, incluyendo la longitud sacra posterior, el
significant results with significant differences in som

. Qrea sacra, la longitud de la curvatura sacra posterior, la distancia
parameters of the os sacrum and the cross-sectional areg@f.omual y la inclinacién sacra. Estos hallazgos indican que la
the art. sacroiliaca. Studies on measuring the relationsiiR se asocia con alteraciones significativas en la morfologia del
of the art. sacroiliaca with the os sacrum in individuals wit§acro y con un estrechamiento importante de la articulacion
AS are limited. In both male and female patients with ASsacroiliaca. La evaluacion morfométrica mediante resonancia
the sacral inclination angle was measured higher thannragnética puede aportar informacion complementaria dtil para la
the control group. Since there is no study in the literatur@loracion estructural de pacientes con EA 'y contribuir a una mejor
comparing the cross-sectional area of the art. sacroiliagggnprension de los cambios anatomicos relacionados con la
and os sacrum morphometric examination in AS patierg§fermedad.

compared to the control group, we believe that we will shed PALABRAS CLAVE: Espondilitis anquilosante:

Iight.on the literature and a larger sample set should Bgcro; Articulacion sacroiliaca; Resonancia magnética;
studied. Morfometria.
Limitations. The disadvantages of our study include the fact

that more participants were not studied, that is, our sampdEFERENCES
was limited, and more comprehensively, we do not know _ ) _
when the patients were diagnosed with AS, lack of disea®&" M. Alkan, S. B.; Durmaz, M. S.; Seckin, E.; Oztemel, K.; Sezgin, Z.

. . . &Akbaba, A. Morphometric analysis of the sacrum using multidetector
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