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INTRODUCTION
Shoulder pain continues to be one of the most frequently reported 
musculoskeletal conditions worldwide, with an annual prevalence of 
16-26% and rotator cuff pathology being its leading cause [1]. Among 
the imaging parameters used to evaluate shoulder mechanics, the 
AHD serves as a crucial radiological marker, reflecting the integrity 
of the subacromial space and the status of the rotator cuff [2-4]. 
A reduction in AHD is strongly correlated with superior migration 
of the humeral head. It is frequently associated with subacromial 
impingement syndrome, partial- or full-thickness rotator cuff tears, 
and disturbed shoulder biomechanics [3-5].

While standard radiography remains a readily available and 
cost-effective diagnostic tool, recent evidence demonstrates 
that MRI provides superior precision and reproducibility in 
quantifying AHD [6,7]. MRI’s multiplanar capability and high 
soft-tissue contrast enable detailed visualisation of both 
osseous and tendinous landmarks, even in the early stages of 
rotator cuff disease [6-8]. Several studies have further examined 
demographic and anatomical determinants of AHD [8-11]. In 
particular, a 2024 cohort study by Albar HF et al., demonstrated 
a moderate correlation between shoulder pain severity and 
reduced AHD with type III (hooked) acromion morphology, 
predisposing individuals to narrower subacromial spaces and 
heightened pain intensity [8]. Additionally, the combined use of 
AHD and critical shoulder angle has been shown to improve 
the diagnostic accuracy for rotator cuff tear prediction [2]. Few 
MRI studies validated by arthroscopy have also confirmed that 

smaller coronal and sagittal acromiohumeral intervals correlated 
closely with the severity of cuff tears [12,13].

Given the importance of these parameters, establishing MRI-based 
normative AHD values in asymptomatic shoulders with intact rotator 
cuff tendons is essential. Establishing such reference standards 
may improve the evaluation of shoulders with intact rotator cuff 
tendons. Such reference standards may facilitate early detection of 
subacromial pathology, enhance diagnostic precision, and improve 
pre-operative planning and post-operative outcome prediction 
in patients with rotator cuff disease. Therefore, the objective of 
the study was to determine normative MRI-derived AHD values 
and assess their variation with gender and side dominance and 
contribute to the development of reference benchmarks for clinical 
and research applications.

Previous MRI studies, including Saupe N et al., McCreesh KM 
et al., and De Oliveira Franca F et al., have evaluated AHD and 
its association with rotator cuff status; however, normative MRI-
derived AHD values in asymptomatic adults remain limited [14-16]. 
Data on normal AHD in the Indian population has also been limited. 
Therefore, the present study aimed to establish reliable MRI-based 
normative AHD values and examine their demographic variations 
and provide reference benchmarks for clinical and research use.

MATERIALS AND METHODS
This hospital-based cross-sectional study was conducted at 
the Department of Radiodiagnosis, Sri Venkateshwaraa Medical 
College Hospital and Research Centre in Puducherry, India from 
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ABSTRACT
Introduction: Acromiohumeral Distance (AHD) is a crucial 
imaging parameter that reflects the width of the subacromial 
space. Narrowing of the AHD is associated with shoulder 
impingement and rotator cuff pathology. Magnetic Resonance 
Imaging (MRI) offers multiplanar imaging with high soft tissue 
resolution, but normative MRI-based AHD data in asymptomatic 
shoulders are limited.

Aim: To determine MRI-based AHD in patients with normal 
supraspinatus and infraspinatus tendons, and to compare 
values across gender and side in Puducherry, India.

Materials and Methods: This hospital-based cross-sectional 
study was conducted at the Department of Radiodiagnosis, 
Sri Venkateshwaraa Medical College Hospital and Research 
Centre, Puducherry, India, from February 2020 and March 2024, 
comprising 64 retrospective and 30 prospective cases, totalling 
94 participants. The MRI shoulder scans of 94 participants aged 
18-60 years with no shoulder pathology were analysed. AHD 

was measured in coronal and sagittal planes as: (a) humeral 
cortex to acromion; and (b) humeral cartilage to acromion. 
Mean values and standard deviations were calculated. An 
Independent t-test was used to assess differences by gender 
and side. A p-value <0.05 was considered significant.

Results: Participants included 55 males (58.5%) and 39 
females (41.5%); 45 left shoulders and 49 right shoulders 
were assessed. Mean AHD (cortex) in the coronal plane was 
7.71±1.18 mm, and sagittal was 8.45±1.47 mm. Mean AHD 
(cartilage) in the coronal plane was 7.60±1.45 mm and in the 
sagittal plane was 8.05±1.39 mm. No statistically significant 
differences were found between genders or sides (p-value 
>0.05).

Conclusion: The MRI-based normative AHD values are 
provided for intact supraspinatus and infraspinatus tendons. 
These reference values can aid in accurate assessment of 
subacromial pathologies and planning of surgical or conservative 
management.
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February 2020 and March 2024 comprising 64 retrospective and 
30 prospective cases, totalling 94 participants. Institutional Ethics 
Committee approval was obtained prior to study initiation (IEC 
approval No. 16/SVMCH/IEC-Cert/October 2022) and informed 
written consent was obtained from all prospective participants.

Sample size calculation: Sample size estimation was performed 
using the OpenRpi sample size calculator (version 3.01) based on 
previous studies by Saupe N et al., and De Oliveira Franca F et 
al., [14,16]. The minimum required sample size was calculated to 
be 84. To enhance statistical power and account for measurement 
variability, a total of N=94 participants were included in the study 
[14,16]. Non random convenient sampling was used.

Inclusion criteria: Patients undergoing shoulder MRI with clinically 
normal supraspinatus and infraspinatus tendons were included.

Exclusion criteria: It included a history of shoulder trauma or 
surgery, rotator cuff pathology, acromioclavicular joint pathology, 
subacromial or subdeltoid bursal oedema, shoulder dislocation, 
paediatric patients and contraindications to MRI (e.g., pacemakers 
or metal implants).

Study Procedure
Imaging was performed with a SIEMENS 1.5 Tesla MRI scanner. 
Patients were positioned supine with the affected arm comfortably 
placed at their side or in slight abduction. Standard MRI sequences 
used included T1-weighted, T2-weighted, Proton Density (PD) - 
weighted, and fat-suppressed sequences to optimise soft-tissue 
contrast. Imaging was acquired in coronal, sagittal, oblique and 
axial images.

The AHD was defined as the shortest distance between the under-
surface of the acromion and the humeral head. Two measurements 
were taken: the distance from the humeral cortex to the acromion 
and the distance from the humeral cartilage to the acromion. 
Measurements were taken on coronal and sagittal oblique MRI 
images [Table/Fig-1-4] [16,17]. Patient demographics (age, gender, 
side of evaluation) were recorded.

[Table/Fig-1]:	 T2-weighted sagittal image of left shoulder showing humeral cortex 
to acromion distance of 8.56 mm (green line).

STATISTICAL ANALYSIS
Data entry was done using MS Excel 2019, and statistical analysis 
was performed with IBM Statistical Package for Social Sciences 
(SPSS) version 26.0. Descriptive statistics summarised AHD 
values with means, medians, ranges and standard deviations. An 
Independent sample t-tests compared AHD with sex and side of 
evaluation. Pearson’s correlation coefficient evaluated relationships 
between AHD and continuous variables such as age. Statistical 
significance was set at p-value<0.05.

[Table/Fig-2]:	 Proton Density (PD) fat suppressed sagittal image of the right shoul-
der showing humeral cartilage to acromion distance of 8.5 mm (vertical white line).

[Table/Fig-3]:	 T2-weighted coronal image of right shoulder showing the humeral 
cortex to acromion distance of 8.51 mm (green line).

[Table/Fig-4]:	 T2-weighted coronal image of right shoulder showing humeral 
cartilage to acromion distance of 7.37 mm (green line).

RESULTS
A total of 94 participants with normal supraspinatus and infraspinatus 
tendons were included in this study. The age, gender and side 
distribution along with AHD measurements are summarised below. 



R Prasanna et al., MRI Evaluation of Normal Acromiohumeral Distance	 www.ijars.net

International Journal of Anatomy, Radiology and Surgery. 2026 Jan, Vol-15(1): RO04-RO0766

The participants range from 18-60 years of age, with the majority, 
41 (43.6%) participants, in the 31-45 year group. Males comprised 
55 (58.5 %) of the sample and the right shoulder was slightly more 
frequently evaluated 49 (52.1%) [Table/Fig-5].

Kaushal L et al., using ultrasonography, reported mean AHD values 
around 7 mm in healthy individuals, further supporting the MRI-
based normative values in the present study. While ultrasonography 
offers dynamic evaluation, MRI provides superior spatial resolution 
and is less operator-dependent, making it the preferred method for 
research and clinical correlation [19].

A weak positive correlation was observed between age and AHD 
in the sagittal plane, differing from the weak negative correlation 
reported by Mirzayan R et al., who noted decreased AHD with 
age and rotator cuff degeneration [3]. This discrepancy could be 
attributed to the inclusion of asymptomatic individuals and MRI-
based supine measurements, which neutralise the effect of gravity 
on humeral head descent, as noted by Yoshida Y et al., [20].

Anatomical and biochemical variations- including scapular rotation, 
acromion morphology, and humeral head positioning- play key 
roles in determining AHD. Studies by Baumer TG et al., and Giphart 
JE et al., highlighted that arm abduction and load application 
significantly alter the AHD, suggesting that patient positioning must 
be standardised to ensure reproducibility [21,22].

Variables Category n (%)

Age (in years)

18-30 31 (33.0)

31-45 41 (43.6)

46-60 22 (23.4)

Gender
Male 55 (58.5)

Female 39 (41.5)

Side evaluated
Right 49 (52.1)

Left 45 (47.9)

[Table/Fig-5]:	 Demographic distribution of study participants (N=94).

Plane and measurement Mean±SD (mm)
Male 

(Mean±SD mm)
Female  

(Mean±SD mm)
Right  

(Mean±SD mm)
Left  

(Mean±SD mm) p-value (gender) p-value (side)

Coronal

Humeral cortex-acromion 7.71±1.18 7.87±1.15 7.48±1.20 7.77±1.13 7.63±1.24 0.116 0.564

Humeral cartilage-acromion 7.60±1.45 7.62±1.46 7.56±1.46 7.64±1.49 7.52±1.42 0.836 0.733

Sagittal

Humeral cortex-acromion 8.45±1.48 8.63±1.49 8.20±1.44 8.57±1.53 8.33±1.41 0.170 0.472

Humeral cartilage-acromion 8.05±1.39 8.01±1.54 8.12±1.17 8.16±1.45 7.91±1.32 0.168 0.399

[Table/Fig-6]:	 Mean AHD measurements and correlation with gender/side.

Measurements Correlation coefficient (r) p-value

Humeral cortex-acromion (coronal) 0.123 0.248

Humeral cartilage-acromion (coronal) 0.313 0.002

Humeral cortex-acromion (sagittal) 0.152 0.147

Humeral cartilage-acromion (sagittal) 0.234 0.023

[Table/Fig-7]:	 Correlation between acromiohumeral distance and age.

The mean AHD values measured on MRI are presented in [Table/
Fig-2]. Measurements were taken in both coronal and sagittal 
planes, considering both humeral cortex and cartilage reference 
points. No statistically significant differences were found between 
sex and side across all measurements (p-value>0.05) [Table/Fig-6].

Pearson’s correlation analysis was performed to assess the 
relationship between age and AHD in each measurement plane. 
A significant positive correlation was observed between age and 
cartilage-based AHD in both coronal (r-value=0.313, p-value=0.002) 
and sagittal (r-value=0.234, p-value=0.023) planes, indicating a 
gradual increase in the distance with age [Table/Fig-7].

DISCUSSION
The present study sought to determine normative values of AHD 
using MRI among patients with intact supraspinatus and infraspinatus 
tendons. The results revealed mean values ranging from 7.6 to 
8.45 mm, consistent with previously published MRI-based studies 
by Hufeland M et al., and Saupe N at al., who reported mean 
values between 7.5 mm and 9.2 mm in asymptomatic shoulders 
[14,18]. These findings reinforce the diagnostic value of MRI as a 
reliable modality for evaluating the subacromial space and shoulder 
biomechanics.

Compared to the radiograph-based measurements of Suape 
N et al., MRI provides more accurate soft-tissue delineation and 
multiplanar assessment of the AHD [14]. The present findings align 
with McCreesh KM et al., who emphasised the higher precision of 
MRI and Computed Tomography (CT) over conventional radiographs 
due to their ability to account for individual variations in tendon 
thickness and acromial morphology [15]. Similar to De Oliveira 
França F et al., AHD values were relatively stable across age and 
gender in this study, suggesting that physiological variations rather 
than demographic factors predominantly influence AHD [16].

Establishing MRI-based normative AHD values is crucial for 
distinguishing between physiological and pathological narrowing, 
particularly in subacromial impingement syndrome and rotator 
cuff tears. A reduction of AHD below 6 mm has been consistently 
linked to full-thickness supraspinatus tears and superior humeral 
head migration [3,14]. By providing MRI-based reference ranges 
in asymptomatic subjects, this study supports early and accurate 
detection of subacromial pathology. Furthermore, MRI-based AHD 
assessment can aid in pre-operative planning for rotator cuff repair. 
Kholinne E et al., conducted a study on 112 patients and found 
that regional AHD measured on MRI after repair was significantly 
associated with rotator cuff integrity and therefore is relevant to 
surgical planning and prognosis [23]. The supine positioning inherent 
to MRI may underestimate AHD compared to upright radiographs, 
as noted by Fehringer FV et al., [24].

Limitation(s)
While the findings add valuable normative data, certain limitations 
persist. MRI performed in the supine position may underestimate 
the acromiohumeral distance relative to upright radiographs. 
Future research incorporating upright or dynamic MRI could 
provide more physiologically relevant measurements. Multicentre 
studies with larger cohorts and inclusion of pathological shoulders 
could further refine threshold values distinguishing normal from 
pathological AHD.

CONCLUSION(S)
The present MRI-based study provided normative data for the 
AHD in asymptomatic shoulders. The AHD ranged from 7.6-8.5 
mm, with slightly higher values in sagittal sections. No significant 
differences were noted by gender or side, while cartilage-
based AHD correlated positively with age. These findings are 
in agreement with recent MRI literature and emphasise the 
importance of modality-specific reference values for accurate 
clinical interpretation of shoulder MRI.
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