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INTRODUCTION  
Gas accumulation in human joint spaces has been generally described as the vacuum 
phenomenon (VP). To date, the sacroiliac joint VP has been associated mostly with 
pathological, particularly degenerative conditions (e.g., arthritis, obesity, discal 
degenerations, fractures, dislocations, avascular necrosis). 

OBJECTIVE  
The study aimed to examine the characteristics of the physiological form of VP and its 
radiological patterns in a sample of pediatric patients. 

METHODS  
A sample of seventy patients between 0 and 17 years old (mean age, 11.4 ± 5.54) were 
included in the study. Sample VP cases was evaluated according to types, age group, 
anatomic localization, gender, and sides. RESULTS: Two (2.9%) of sample children had 
degenerative VP, with 24 (34.2%) of patients demonstrating physiological VP in the 
sacroiliac joints. VP rates significantly increased after nine years of age (p < 0.01) and 
83% of physiological VP cases were determined to be bilateral. 

CONCLUSIONS  
Although degenerative VP is a rare entity in children, non-pathological VP can be a more 
common aspect of sacroiliac anatomy. Although sacroiliac VP is frequently an 
underreported or omitted finding in imaging studies, this condition may be clinically 
important as a clue for other degenerative diagnoses. Normal variants of VP may be 
clinically important in children since they may mimic inflammatory and infectious 
pathologies during magnetic resonance imaging and computed tomography images. 

INTRODUCTION 

Gas accumulation in the joint space has been generally de
scribed as the vacuum phenomenon (VP).1 To date, the 
sacroiliac joint (SIJ) VP has been most frequently associated 
with pathological, particularly degenerative conditions 
(e.g., arthritis, obesity, discal degenerations, fractures, dis
locations, avascular necrosis).2,3 Physiological forms of VP 
in the pediatric age group have been presumed to be a rare 
phenomenon.4,5 As far as the authors could identify, ar
ticles in the English literature have been limited to nor
mal variants of this condition.5 However, condition may be 
more clinically important in children since because it can 
mimic inflammatory and infectious pathologies on mag

netic resonance (MRI) and computed tomography (CT) 
imaging.6 

In 2016, Takata et al. evaluated the relationship between 
sacroiliac pelvic morphology and VP in all age groups.7 The 
only pediatric research in this subject was the study of You 
et al.5 that compared the SIJ VP and body mass index (BMI) 
in pediatric patients and their study is based on obesity 
and degenerative VP relationship.5 In another article from 
Lo et al., SIJ VP was classified in patients under 40 years 
old, 40-60 years old and over 60 years old without specify
ing pediatric patients.4 In summary, the published articles 
have not focused on the physiological pediatric SIJ VP. To 
the best of the authors’ knowledge, the pediatric SIJ VPs in 
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terms of their physiological nature has been first evaluated 
during the project described in this article. 
During musculoskeletal system evaluations of pediatric 

patients, MRI is often preferred instead of CT to avoid ex
cess radiation risks. However, since gas is seen at different 
signal intensities on MRI, this preference may cause the VP 
to be confused mistakenly with pathological situations.4,
7 There remains no clear terminology to distinguish un
caused VP from the pathological forms of VP, as this finding 
is rarely mentioned in the literature. Physiological VP, non-
pathological VP are acceptable terminological descriptions. 
Physiological VP is the name used for this finding’s defini
tion in a previous paper.8 As a result, the authors preferred 
to use this terminology in their study. 

PURPOSE OF STUDY 

Ultimately, the study aimed to describe the characteristics 
of the physiological VP and its radiological patterns in a 
sample of pediatric patients. The authors intended to sys
tematically identify likely rates of VP in the SIJ and ex
amine overall radiological characteristics of physiological 
forms of VP in the pediatric population. 

METHODS 

Before data collection, this study was approved in 2020 by 
the authors’ university Human Research Ethics Committee. 
Eligible patients who had received CT scans between Janu
ary 2016 and June 2020 for various indications were retro
spectively evaluated using images obtained from accessible 
picture archiving communication systems (PACS). Sacroil
iac joint VP was initially detected in a total sample of 79 
pediatric patients. Five (6.3%) patients were excluded from 
analyses for the following medical reasons: one patient had 
a Wilms tumour, one had lymphoma, and three had a previ
ous history of pertinent trauma. In addition, four CTs with 
artefacts were also excluded due to not being appropriate 
for evaluation. 
In total, 70 children, male, 34 (48.5%) and female, 36 

(51.4%); mean age, 11.4 ± 5.54) were eligible for study eval
uation. The pre-study minimal sample size power calcu
lations that had been conducted by the authors using G-
power*3 software indicated that a necessary sample of 45 
patients would be required to attain 95% power, 0.05 Alpha 
and 0.5 effect size in a one-way calculation (Critical t = 
1.6802). 
Sample children’s CT scans had each been performed 

with a 256-slice multi-detector CT scanner (Somatom, 
Siemens Healthcare, Erlangen, Germany). Sacroiliac joints 
were individually visualized in coronal, axial and sagittal 
planes. Oral sedatives were administered before the CT pro
cedure [chloral hydrate is 50–100 mg/kg (up to a maximum 
of 2.0 g)]. The tube voltage (80 kV weight < 28 kg; higher 
voltages for 28.1–50.0 kg and > 50 kg as 100 kV and 120 
kV) and applied radiation dose (2.3 mSv to 19.9 mSv) varied 
depending on the weight of each child. All CTs were con
ducted in a supine position. Other CT scan parameters were 

Figure 1. Bilateral air densities corresponding to VP in        
SIJs (arrows) on axial CT in the bone window.          

Figure 2.   
Bilateral point shaped VP with sclerosis in iliac surface and minimal irregularity (red ar
rows in a) b. Unilateral VP (blue arrow) located in the posterior part of the left SIJ c. 
Short linear shaped VP (green arrowhead) in bilateral anterior parts of the SIJs. Also, 
sclerosis in anterior sacral and iliac parts of the joint d. Bilateral long linear shaped VP 
(yellow arrowhead). The right side of the figure shows the degenerative VP (a and c) 
while the left side (b and d) the physiological ones. 

as follows: rotation time, 0.35s; thickness, 1mm; FOV (field 
of view) 30-40 cm. 
Each study image was assessed by the two blinded ra

diologists (first author ED and third author SA). Each ra
diologist independently evaluated the CT images on the 
coronal, axial and sagittal planes. In case of contradictory 
results, the images were evaluated together by both radi
ologists. Imaging evaluations were made at the worksta
tion with a high-resolution medical monitor in soft-tissue 
window [Windows width (WW): 400 Hounsfield unite (HU), 
windows level (WL): 50 HU], bone window (WW: 1800 HU, 
WL: 400 HU) as well as the lung window (WW: 1500 HU, 
WL: -600 HU) to distinguish air more clearly from soft tis
sue and bone. The presence of gas (i.e., air) was considered 
positive for VP in the SIJ (Figure 1). 
Patient results were classified according to age groups 

(0-4 years old, 5-8 years old, 9-11 years old, 12-14 years old, 
15-17 years old) as well as gender (male, female). Data ac
cording to the presence of SIJ VP were enlisted as right, left 
and bilateral (Figure 2). 
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Table 1. The number and percentage of the       physiological VP   according to age groups, genders and sides.        

Position Gender 
0-4 years (n = 

12) 
5-8 years (n = 

11) 
9-11 years (n 

= 6) 
12-14 years (n 

= 4) 
15-17 years (n = 

37) 

Unilateral 
VP 

Male 0 0% 0 0% 1 33.3% 0 0% 1 7.4% 

Female 0 0% 0 0% 0 0 0 0% 2 9.5% 

Bilateral 
VP 

Male 0 0% 0 0% 1 33.3% 2 100% 6 42.9% 

Female 0 0% 1 25% 2 66.7% 0 0% 8 38.1% 

Total 
Male 0 0% 0 0% 2 66.7% 2 100% 7 50% 

Female 0 0% 1 25% 2 66.7% 0 0% 10 47.6% 

The symmetry and asymmetry of the patterns were ex
amined in patients with bilateral VP. If both sides were 
in the same patterns, it was accepted as symmetric, while 
asymmetric in different patterns.9 The patients were di
vided into VP and non-VP groups for comparison. If gas ac
cumulation in the joint was detected, it was classified in 
the VP group regardless of whether it was unilateral or bi
lateral, otherwise, it was classified as non-VP. The related 
groups were compared according to the appropriate para
meters and necessary analyses were completed. 
Study data were stored using a Microsoft Office Excel 

spreadsheet (Excel 2010, Microsoft). The authors used soft
ware (SPSS, Version 22.0, IBM) for statistical analyses. Con
tinuous variables were expressed as mean ± SD (standard 
deviation) values. Qualitative variables were totalled and 
calculated as percentages. All data were statistically com
pared according to gender. The Student’s t-test procedure 
was used for analysis of the mean of normally distributed 
values. Age groups were compared using the Student’s t-
test and Analysis of Variance (ANOVA) test. Pearson chi-
square (χ2) analysis was used to evaluate the relationship 
between variables. P values < 0.05 were statistically signifi
cant. 

RESULTS 

This study was conducted with CT images of N = 70 pa
tients. The mean age of male patients was 10.87 years ± 
5.57; 0-17 years (age ± SD; age range). The mean age of fe
male patients was 11.83 years ± 5.55 years; 0-17 years (age 
± SD; age range). In total, the overall mean sample age was 
11.4 years ± 5.54 years; 0-17 years (age ± SD; age range). 
Table 1 summarizes sample patient characteristics. 
Two male patients, who are 15 years and 16 years old, 

both with obesity, had degenerative VP. Surface irregularity 
and sclerosis were present in their SIJ. VP was detected in 
24 (48.6%) patients without any accompanying finding in 
favour of degeneration. These patients were included in the 
physiological VP subgroup. In total, 26 of 70 (37.1%) of the 
patients had VP. Two (2.9%) of 70 children were concluded 
to have degenerative VP, while 24 (34.2%) possessed physi
ological forms of VP. 
Respectively the physiological VP distribution according 

to age groups as follows: 
0-4 years old:   None of the sample patients had VP. 

Figure 3. Percentages of VP patients by age groups.        

5-8 years old:   9.1% (one of 11) of all patients and 25% 
(one of 4) of the female patients had VP while none of the 
male patients had VP in this age group. The VP was bilat
eral in this one female patient. 

9-11 years old:   66.7% (4/6) of the children in this age 
group had VP. The percentages were equally distributed be
tween both genders. 33.3% (1/3) in males had bilateral VP 
while 33.3% (1/3) of them unilateral. None of the female 
patients had unilateral VP in this age group. 66.7% (2/3) of 
the female patients had bilateral VP. 

12-14 years old:   Two (50%) of the patients in this age 
group had VP, both males. 

15-17 years old  : Two patients had degenerative VP in 
this age group. Totally, 45.9% (17 of 37) of the patients had 
SIJ VP. 43.8% (7 of 16) of male patients and 47.6% (10 of 21) 
of the female patients had VP. For male patients, 12.5% 2 
of 16 had degenerative VP. In the evaluation of physiologi
cal VP, 7.4% (1 of 14) of the male patients had unilateral VP 
while 42.9% (6 of 14) of the had bilateral VP. 9.5% (2 of 21) 
of the female patients had unilateral VP while 38.1% (8 of 
21) of the female patients had bilateral VP. (Figure 3) 
Both patients with VP in each gender subgroups and the 

total sample were separately evaluated using the ANOVA 
test, with no significant correlations found between sub
groups. However, each age group was consecutively com
pared with a higher age group using the Student’s t-test. 
There was a significant difference in evaluation between 
the 5-8 age group and the 9-11 age group in both genders 
(p < 0.01) . 
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Table 2: The gender distribution of     physiological VP   according to symmetry.    

Gender Male n = 11 Female n = 13 
P value 

Symmetry Symmetric Asymmetric Symmetric Asymmetric 

Bilateral N 
= 20 

7 63.6% 2 18.2% 5 38.4% 4 30.8% 

Male/Female VP = 
0.603 Male/Female 

Symmetry < 0.05 
Unilateral 
N = 4 

- 0% 
Total: 2 
Right: 1 
Left: 1 

18.2% 
9.1% 
9.1% 

- - 
Total: 4 
Right: 3 
Left: 1 

30.8% 
23.1% 
7.7% 

Total 7 63.6% 4 36.4% 5 38.4% 8 61.6% 

Figure 4. Age distributions of VP and non-VP and VP         
Subgroups.  

Children who were under nine years of age and over nine 
years were stratified into two subgroups and compared with 
Pearson chi-square (χ2) analysis. P value was also highly 
significant (p < 0.01). In summary, there was an adequate 
imaging threshold for VP found when categorizing patients 
by this age parameter. However, “under and over nine” age 
group images were separately heterogeneous and did not 
regularly demonstrate VP increases. No statistically signif
icant differences were found in the comparisons between 
0-4 years and 5-8 years, between 9-11 and 12-14 years, and 
between 12-14 years and 15-17 years. 
VP were compared across gender using Pearson’s chi-

square (χ2) analysis. There were no overall statistically sig
nificant differences found between gender subgroups (p = 
0.603) (Table 2). 
In the total sample evaluation of physiological VP per

formed regardless of parameter groups, VP was bilateral in 
18 (75%) of 24 cases. The authors also evaluated pattern 
asymmetry in sample children who had bilateral VP. This 
pattern was symmetrical in 12 (66%) of 18 patients and 
asymmetrical in 6 (33%) of 18 patients. Six (25%) of 24 re
maining children had unilateral VP, 4 (66.7) of six on the 
right side and 2 (33.5%) of six on the left side. There was a 
statistically significant difference between genders accord
ing to the symmetry of SIJ VP (p < 0.05). 
The mean age of the non-VP group was 9.95 ± 6.05, 

while the VP group 14 ± 3.18. There was a statistically 
significant difference found between VP and non-VP age 
groups according to Pearson’s chi-square (χ2) test (p < 0.05) 
(Figure 4). 

DISCUSSION 

VP in pediatric patients is a frequently neglected radiolog
ical finding. One of the reasons this condition is not often 
described in radiology reports is that it is generally consid
ered unimportant. Radiologists are not inclined to dwell on 
describing results that cannot be used.4,5 However, diagno
sis of paediatric VP may be helpful for more complex imag
ing scenarios. For example, VP can accompany arthritis, 
obesity, discal degenerations, fractures, dislocations and 
avascular necrosis.10,11 

If clinicians encounter a fracture, the presence of VP 
may suggest an underlying chronic process.12 Also, intraar
ticular gas can be confused with the lucent crescent sign 
in case of avascular necrosis in X-ray.13 In addition, the 
air signal can mimic different appearances during MRI and 
may be misleading. This situation does not change depend
ing on whether the VP is physiological or pathological.10 

As a result, VP presence often influences diagnostic deci
sions, even if not emphasized during standard radiological 
reports. 
The SIJ is the body’s largest joint.14 Roughly, the upper 

third of the joint is a syndesmosis (fibrous joint linked by 
a strong membrane or ligaments), the middle third sym
physis-like and the lower third the synovial.15 However the 
synovial part is not limited to only the lower segment. It 
continues towards superior in an oblique course along the 
anterior part. In other words, most the superior part of SIJ is 
syndesmosis but a small part is synovial.16 This anatomical 
information is important for understanding and discussing 
the research on the right basis. Since the VP effect is in the 
synovial part, the gas is formed in this part of the joint Fig
ure 5.16‑19 

As suggested by these results, VP is not always a stable 
condition. In fact, it is frequently a phenomenon of a pres
sure/solubility equilibrium. The presence or absence of VP 
may change according to different physical conditions in 
the radiological examinations performed at different times 
of childhood and adolescence.20 The VP doesn’t form if 
there is fluid in the joint.21 In 2017, Laloo et al. reported 
that VP findings were not observed in patients with arthri
tis.22 Juvenile arthritis is one of the important pathologies 
affecting SIJ.23 Laloo’s finding can also be used for diagno
sis in pediatric radiological evaluation.22 

VP will rarely induce symptoms. A condition called 
pneumatic nerve root compression associated with VP is a 
cause of pain.24 However, this entity is valid for the lum
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Figure 5. In axial CT images     
a. Anterior small part is synovial (blue line); the posterior big part is syndesmosis (red 
arrowhead) in the taken images of the upper part of joint b. In the midsection of the 
joint, the anterior half of the joint is synovial (blue line) whereas the posterior half is 
symphysis-like (yellow arrowhead) c. The anterior big part of the joint is synovial (blue 
line), only the small posterior part is symphysis-like in the lower part of the joint (yellow 
arrowhead). 

bar region. Apart from this, VP was associated with hip and 
back pains, but this symptom is attributed to pathological 
VP. To our knowledge, there is no data about symptoma
tology and physiological VP relationship in the literature.5 

When VP is detected, it is important for clinicians to con
sider whether this finding is degenerative or physiological 
since SIJ degeneration is an important subsequent cause of 
low back pain.25,26 

Pathological VP is the only condition confused in the 
differential diagnosis of physiological VP in CT imaging, as 
it can distinguish accompanied degenerative findings.3,27,

28 Since CT is a technique with radiation, MRI is preferred 
in the pediatric age group. In MRI evaluation, loose body, 
amyloid, chondrocalcinosis (calcium deposition in carti
lage), arthrofibrosis (a fibrotic joint disorder characterised 
by excessive collagen production) is in differential diagno
sis with VP. 29,30 As seen here, this unreported finding by 
radiologists is also clinically important in the pediatric age 
group in many conditions. 

STUDY LIMITATIONS 

Our study had some limitations. Our study conclusions 
have been drawn from a smaller retrospective convenience 
sample and limited to CT scan images. We acknowledge 
that the imaging and diagnostic resources available to clin
icians may vary from our Turkish university setting. 

CONCLUSIONS 

Physiological VP is one of the more common aspects of 
sacroiliac anatomy in the pediatric age group. Although SIJ 
VP is an underreported or omitted finding in imaging stud
ies, this condition may be clinically important as a clue 
for other degenerative diagnoses. Additional studies with 
larger pediatric sample are required to further examine this 
condition. These results could be used for differential diag
nosis from pathologies in MRI evaluation. 

FINANCIAL DISCLOSURE 

The authors declared that this case has received no finan
cial support. 

COMPETING INTERESTS 

The authors have no competing interest. 

Submitted: June 10, 2021 EDT, Accepted: August 04, 2021 EDT 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom

mons.org/licenses/by/4.0/legalcode for more information. 

An Omitted Radiological finding in the Pediatric Age Group: Physiological Sacroiliac Joint Vacuum Normal …

Spartan Medical Research Journal 5

https://smrj.scholasticahq.com/article/27361-an-omitted-radiological-finding-in-the-pediatric-age-group-physiological-sacroiliac-joint-vacuum-normal-variant/attachment/68201.jpeg


REFERENCES 

1. Coulier B. Extravertebral gas and fluid effusions 
associated with vertebral collapse containing a 
vacuum cleft possibly result from a pumping 
phenomenon: A new evidence of the dynamic hydro-
pneumatical nature of the so-called vacuum 
phenomenon. JBR-BTR. 2013;96(1):10-16. 
doi:10.5334/jbr-btr.164 

2. Sun ZM, Jiang C, Xu JJ, et al. Vacuum Facet 
Phenomenon in Computed Tomography Imaging: A 
Sign of Instability in Degenerative Spondylolisthesis? 
World Neurosurgery. 2019;129:e393-e400. 
doi:10.1016/j.wneu.2019.05.163 

3. Murata K, Akeda K, Takegami N, Cheng K, Masuda 
K, Sudo A. Morphology of intervertebral disc ruptures 
evaluated by vacuum phenomenon using multi-
detector computed tomography: Association with 
lumbar disc degeneration and canal stenosis. BMC 
Musculoskeletal Disorders. 2018;19(1):164. 

4. Lo SSM, Atceken Z, Carone M, Yousem DM. 
Sacroiliac joint vacuum phenomenon—underreported 
finding. Clin Imaging. 2011;35(6):465-469. 
doi:10.1016/j.clinimag.2010.10.011 

5. You SK, Lee HJ, Lee JE, Kim J, Lee SM, Cho HH. 
Analysis of the sacroiliac joint vacuum phenomenon 
in paediatric patients. BJR. 2016;89(1067):20160298. 
doi:10.1259/bjr.20160298 

6. Hong SH, Choi JY, Lee JW, Kim NR, Choi JA, Kang 
HS. MR imaging assessment of the spine: Infection or 
an imitation? Radiographics. 2009;29(2):599-612. 
doi:10.1148/rg.292085137 

7. Takata Y, Higashino K, Morimoto M, et al. Vacuum 
Phenomenon of the Sacroiliac Joint: Correlation with 
Sacropelvic Morphology. Asian Spine J. 
2016;10(4):762-766. doi:10.4184/asj.2016.10.4.762 

8. De Movellan JIRS, Rubio MP, Le Cacheux C, et al. 
Musculoskeletal vacuum phenomenon. Incidental or 
pathological finding? European Congress of Radiology. 
Published online 2017. doi:10.1594/ECR2017/C-1059 

9. Geijer M, Gadeholt Göthlin G, Göthlin JH. The 
validity of the New York radiological grading criteria 
in diagnosing sacroiliitis by computed tomography. 
Acta Radiol. 2009;50(6):664-673. doi:10.1080/
02841850902914099 

10. Nagarajan K, Mishra P, Velagada S, Tripathy SK. 
The Air Inside Joint: A Sign of Disease Pathology or a 
Benign Condition? Cureus. 2020;6;12(6):e8479. 
doi:10.7759/cureus.8479 

11. Rath E, Gortzak Y, Schwarzkopf R, Benkovich V, 
Cohen E, Atar D. The Diagnostic Value of the Vacuum 
Phenomenon during Hip Arthroscopy. ISRN Orthop. 
2011;2011(852390):1-5. doi:10.5402/2011/852390 

12. Kim DY, Lee SH, Jang JS, Chung SK, Lee HY. 
Intravertebral vacuum phenomenon in osteoporotic 
compression fracture: Report of 67 cases with 
quantitative evaluation of intravertebral instability. J 
Neurosurg. 2004;100(1 Suppl Spine):24-31. 
doi:10.3171/spi.2004.100.1.0024 

13. Manenti G, Altobelli S, Pugliese L, Tarantino U. 
The role of imaging in diagnosis and management of 
femoral head avascular necrosis. Clin Cases Miner 
Bone Metab. 2015;12(Suppl 1):31-38. doi:10.11138/
ccmbm/2015.12.3s.031 

14. Kiapour A, Joukar A, Elgafy H, Erbulut DU, 
Agarwal AK, Goel VK. Biomechanics of the Sacroiliac 
Joint: Anatomy, Function, Biomechanics, Sexual 
Dimorphism, and Causes of Pain. Int J Spine Surg. 
2020;14(s1):S3-S13. doi:10.14444/6077 

15. Sgambati E, Stecco A, Capaccioli L, Brizzi E. 
Morphometric analysis of the sacroiliac joint. Ital J 
Anat Embryol. 1997;102(1):33-38. 

16. Tsoi C, Griffith JF, Lee RKL, Wong PCH, Tam LS. 
Imaging of sacroiliitis: Current status, limitations 
and pitfalls. Quant Imaging Med Surg. 
2019;9(2):318-335. doi:10.21037/qims.2018.11.10 

17. Wong M, Sinkler MA, Kiel J. Anatomy, Abdomen 
and Pelvis, Sacroiliac Joint. StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing. 

18. Schenker A, Schiltenwolf M, Schwarze M, Pepke 
W, Hemmer S, Akbar M. Schmerzquelle 
Iliosakralgelenk : Funktionelle Anatomie, Symptome 
und klinische Bedeutung [Pain generator sacroiliac 
joint : Functional anatomy, symptoms and clinical 
significance. Orthopäde. 2020;49(11):1000-1005. 
doi:10.1007/s00132-019-03843-1 

19. Uluc ME, Cilengir AH, Karasu S, Mete BD, Tosun 
O. Vacuum phenomenon in multiple joints; 
prevalence and association with age and gender. J 
Anat Soc India. 2018;67(2):175-180. doi:10.1016/
j.jasi.2018.11.008 

20. Yanagawa Y, Ohsaka H, Jitsuiki K, et al. Vacuum 
phenomenon. Emerg Radiol. 2016;23(4):377-382. 
doi:10.1007/s10140-016-1401-6 

An Omitted Radiological finding in the Pediatric Age Group: Physiological Sacroiliac Joint Vacuum Normal …

Spartan Medical Research Journal 6

https://doi.org/10.5334/jbr-btr.164
https://doi.org/10.1016/j.wneu.2019.05.163
https://doi.org/10.1016/j.clinimag.2010.10.011
https://doi.org/10.1259/bjr.20160298
https://doi.org/10.1148/rg.292085137
https://doi.org/10.4184/asj.2016.10.4.762
https://doi.org/10.1594/ECR2017/C-1059
https://doi.org/10.1080/02841850902914099
https://doi.org/10.1080/02841850902914099
https://doi.org/10.7759/cureus.8479
https://doi.org/10.5402/2011/852390
https://doi.org/10.3171/spi.2004.100.1.0024
https://doi.org/10.11138/ccmbm/2015.12.3s.031
https://doi.org/10.11138/ccmbm/2015.12.3s.031
https://doi.org/10.14444/6077
https://doi.org/10.21037/qims.2018.11.10
https://doi.org/10.1007/s00132-019-03843-1
https://doi.org/10.1016/j.jasi.2018.11.008
https://doi.org/10.1016/j.jasi.2018.11.008
https://doi.org/10.1007/s10140-016-1401-6


21. Liu Z, Yan W, Zhang L. Analysis of the vacuum 
phenomenon in plain hip radiographs in children. Int 
J Clin Exp Med. 2015;15;8(3):3325-3331. 

22. Laloo F, Herregods N, Varkas G, et al. MR signal 
in the sacroiliac joint space in spondyloarthritis: A 
new sign. Eur Radiol. 2017;27(5):2024-2030. 
doi:10.1007/s00330-016-4587-9 

23. Lee TI, Lau YL. Juvenile Idiopathic Arthritis in 
Hong Kong and Its Current Management. HK J 
Paediatr (New Series). 2003;8:21-30. 

24. Yun SM, Suh BS, Park JS. Symptomatic Epidural 
Gas-containing Cyst from Intervertebral Vacuum 
Phenomenon. Korean J Spine. 2012;9(4):365-368. 
doi:10.14245/kjs.2012.9.4.365 

25. Wieczorek A, Campau E, Pionk E, Gabriel-
Champine ME, Ríos-Bedoya CF. A Closer Look into 
the Association between the Sacroiliac Joint and Low 
Back Pain. Spart Med Res J. 2021;6(1):21971. 
doi:10.51894/001c.21971 

26. Asada M, Tokunaga D, Arai Y, et al. Degeneration 
of the Sacroiliac Joint in Hip Osteoarthritis Patients: 
A Three-Dimensional Image Analysis. J Belgian Soc 
Radiol. 2019;103(1):36. doi:10.5334/jbsr.1648 

27. Gohil I, Vilensky JA, Weber EC. Vacuum 
phenomenon: Clinical relevance. Clin Anat. 
2014;27(3):455-462. doi:10.1002/ca.22334 

28. Tok Umay S, Korkmaz M. Frequency of anatomical 
variation of the sacroiliac joint in asymptomatic 
young adults and its relationship with sacroiliac joint 
degeneration. Clin Anat. 2020;33(6):839-843. 
doi:10.1002/ca.23539 

29. Weiss PF, Brandon TG, Bohnsack J, et al. 
Variability in Interpretation of Magnetic Resonance 
Imaging of the Pediatric Sacroiliac Joint. Arthritis 
Care Res. 2021;73(6):841-848. doi:10.1002/acr.24206 

30. Wadhwa V, Cho G, Moore D, Pezeshk P, Coyner K, 
Chhabra A. T2 black lesions on routine knee MRI: 
Differential considerations. Eur Radiol. 
2016;26(7):2387-2399. doi:10.1007/
s00330-015-4027-2 

An Omitted Radiological finding in the Pediatric Age Group: Physiological Sacroiliac Joint Vacuum Normal …

Spartan Medical Research Journal 7

https://doi.org/10.1007/s00330-016-4587-9
https://doi.org/10.14245/kjs.2012.9.4.365
https://doi.org/10.51894/001c.21971
https://doi.org/10.5334/jbsr.1648
https://doi.org/10.1002/ca.22334
https://doi.org/10.1002/ca.23539
https://doi.org/10.1002/acr.24206
https://doi.org/10.1007/s00330-015-4027-2
https://doi.org/10.1007/s00330-015-4027-2

	An Omitted Radiological finding in the Pediatric Age Group: Physiological Sacroiliac Joint Vacuum Normal Variant
	INTRODUCTION
	OBJECTIVE
	METHODS
	CONCLUSIONS
	INTRODUCTION
	Purpose of Study

	METHODS
	RESULTS
	DISCUSSION
	Study Limitations

	CONCLUSIONS
	Financial Disclosure
	Competing Interests

	References


