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1. Abstract 

Purposes: 

The purposes of this study were 1) to evaluate of the mandibular canal (MC) on 

inflammatory condition using magnetic resonance imaging (MRI), 2) to investigate age-

related changes in apparent diffusion coefficient (ADC) values of cervical lymph 

node using diffusion-weighted imaging (DWI).  

Materials and Methods:  

1) The present study conducted a retrospective study of osteomyelitis patient who 

underwent MRI between August 2013 and March 2020. The participants comprised 130 

patients (50 men, 80 women; age range, 20–89 years; mean age, 55.7 years). The 

Wilcoxon signed-rank test was used to compare the ADC values of the MC on the 

affected and non-affected sides. This test was performed using the ADC value of the 

MC as the criterion variable and disease status as the explanatory variable.  

2) The present study conducted a retrospective study of patients who underwent 

pantomography and MRI between November 2017 and July 2018. The participants 

comprised 101 patients with 389 nodes (22 men, 79 women; age range, 14–77 years; 

mean age, 44.33 years). The correlation between the age group of the criterion variable 

and ADC value of the explanatory variable was analyzed using Spearman’s correlation 

coefficient.  
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Results:  

1) The median ADC value of the MC on the affected side was 1.34×10-3 mm2/s and 

that of the MC on the non-affected side was 1.12×10-3 mm2/s. The median ADC value of 

the MC affected side were higher than those of the non-affected side (P<0.01).  

2) Significant negative correlation between age and the ADC values for each sex (P < 

0.001). The mean ADC value of the submandibular nodes for all age groups was 0.88 ± 

0.15×10-3 mm2/s in men and 0.83 ± 0.12×10-3 mm2/s in women (P= 0.211). The mean 

ADC value of the superior internal jugular nodes for all age groups was 0.90 ± 0.14 

×10-3 mm2/s in men and 0.91 ± 0.16 ×10-3 mm2/s in women (P = 0.857).  

Conclusion:  

The present study found that 1) the ADC value of MC affected by osteomyelitis was 

significantly higher than theses of the MC non-affected side, 2) the normal ADC values 

of cervical lymph nodes exhibited significant negative correlation with increasing age. 

These results suggested the efficacy of DWI in the head and neck region. 

 

 

Key Words: mandibular canal, osteomyelitis, cervical lymph nodes, diffusion-weighted 

magnetic resonance imaging, magnetic resonance imaging,  
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2. Introduction 

MRI has excellent contrast resolution and its frequently used to diagnose in the head 

and neck region. The efficacy of MRI in the evaluation of nerve tissues, osteomyelitis of 

the jaw and cervical lymph nodes has been reported in previous studies.1-3 Diffusion-

weighted imaging (DWI) enables tissue quantification by providing information with 

respect to the Brownian motion of water, which can facilitate the diagnosis of various 

lesions, such as benign and malignant tumors, stroke, osteoporosis, and osteomyelitis.3-

12 DWI provides signal contrast utilizing differences in diffusion and movement of 

water molecules within various tissues, making it possible to detect subtle anomalies. 

This means changes in tissue structure can be detected at the molecular level. 

Quantitative evaluation is possible by acquiring the apparent diffusion coefficient 

(ADC) calculated from diffusion-weighted images with multiple b values. Several 

studies have evaluated the ADC values calculated from DWI (e.g., osteomyelitis, 

osteoporosis, and tumors).5,6,7  

Suppurative osteomyelitis of the jaw is a common maxillofacial disease, defined as 

a progressive inflammation of the bone and bone marrow. A prominent sign of 

suppurative osteomyelitis in the lower jaw is mental nerve palsy, also known as 

Vincent’s syndrome.13,14 During the first stages of infection, bacteria multiply by 
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inducing inflammatory reaction, resulting in bone edema. The increased intramedullary 

pressure caused by edema directly compresses the inferior alveolar neurovascular 

bundle, causing ischemia, promoting thrombosis, and leading to dysfunction or 

disability of the inferior alveolar nerve (IAN), resulting in Vincent's syndrome.13,14 Thus, 

thorough assessment of the IAN affected by osteomyelitis. 

The mandibular canal (MC) is a prominent canal within the mandible that envelops 

the IAN, arteries, and veins. The MC is a prominent canal within the mandible encasing 

the IAN, artery, and vein. The mandibular foramen is the opening of the MC entering 

into the mandible.15,16 The MC is an important landmark to be considered while 

planning procedures, such as impacted tooth extraction, dental implant placement, 

bilateral sagittal split osteotomy, apical surgeries, and anesthetic procedures.   

About three hundred lymph nodes are situated in the head and neck, and many 

facilities use the Imaging-based nodal classification17. In this classification system, level 

I corresponds to the submental nodes and submandibular nodes. Levels II correspond to 

the internal jugular nodes (superior to inferior). Level I and Level II nodes are known to 

have an increased risk of metastasis to malignant tumors of the oral cavity, nasal 

passages, and oropharynx. Generally, the 5-year survival rate is extremely low if 

metastases are found in the cervical lymph nodes, independent of the site of the primary. 



8 
 

In addition, it has been reported that the presence of metastatic lymph nodes on both 

sides of the neck reduces survival to 25% compared to patients without metastases.18-21 

Since the presence or absence of lymph node metastasis has a great influence on the 

prognosis, the role of imaging examination such as computed tomography (CT) and 

magnetic resonance imaging (MRI) in the evaluation of lymph node metastasis is 

significantly importance. MRI with excellent concentration resolutions the basis for 

preoperative and postoperative evaluation of patients with lymph node metastasis in the 

neck region. 

However, there are few studies that to assess the MC affected by osteomyelitis and 

the age-related changes in cervical lymph nodes using ADC values. 

The purposes of this study were 1) to evaluate of the MC affected by osteomyelitis 

using DWI and, 2) to quantitatively assess the age-related changes in ADC values of the 

normal cervical lymph nodes using DWI. 
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3. Materials and Methods 

3-1. Evaluation of the mandibular canal on inflammatory condition by magnetic 

resonance imaging.  

Subjects 

This retrospective study was approved by the institutional review board (EC21-003). 

This study population consisted of 130 osteomyelitis patients (50 men, 80 women; mean 

age, 55.7 years; age range, 20–89 years) who visited hospital between April 2013 and 

March 2020. Osteomyelitis was diagnosed based on the clinical symptoms (fever, 

malaise, swelling, local redness, pain around soft tissue, and Yumikura and Vincent’s 

symptoms) and typical clinical imaging findings.13,14 Of the 155 patients initially 

examined, 10 were excluded because of severe susceptibility artifacts, one owing to a 

history of radiotherapy, 10 owing to medication history (bisphosphonates and 

angiogenesis inhibitors), two with a history of cysts in the mandible, and two because of 

sequestration in the mandible. 

Methods 

MRI was performed using a 1.5-T superconductive MR unit (Intera Achieva® 1.5 T 

Nova; Philips Medical Systems, Best, Netherlands) and a 5-channel phased array coil. 

DWI conditions were as follows: TR/TE = 5100/70, slice thickness, 6 mm; matrix, 
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256×256 mm; field of view, 250×250 mm; acquisition, 3; and imaging time, 3. An ADC 

map was created on the MRI console.  

The region of interest was set on the slice where the mandibular foramen was 

observed, and the ADC value of the mandibular foramen was measured on the affected 

and non-affected sides. The cortical bone, adipose tissue, and muscles were excluded 

(Fig. 1). The ADC value of the MC was separately recorded and measured by two oral 

radiology specialists.  

Statistical analyses 

The intraclass correlation coefficient (ICC) (model 2,1) results were interpreted as 

follows: values among 0–0.2 indicated slight, 0.21–0.39 minimal, 0.40–0.59 weak, 

0.60–0.79 moderate, 0.80–0.90 strong, and > 0.90 perfect agreements.11 

Non-normality of data was confirmed using the Kolmogorov–Smirnov test. The 

Wilcoxon signed-rank test was used to compare the ADC values of MC on the affected 

and non-affected sides. This test was performed using the ADC value of the MC as the 

criterion variable and disease status as the explanatory variable. The Mann–Whitney U 

test was used to compare the ADC values of the MC in the male and female groups. 

This test was performed using the ADC value of the MC as the criterion variable and 

sex as the explanatory variable. Spearman’s correlation coefficients were calculated 
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using age as the explanatory variable and the ADC value of the MC as the criterion 

variable. These analyses were performed by SPSS (version 28.0®, IBM Japan Inc., 

Tokyo, Japan). P<0.05 was considered statistically significant.  

 

3-2. Quantitative analysis of age-related changes in the cervical lymph nodes using 

diffusion-weighted imaging. 

Subjects 

   This retrospective cohort study was approved by the Ethics Committee of university 

(EC15-12-009-1).  The study population consisted of 101 patients (22 men and 79 

women, aged 14 to 77 years; mean age, 44.33 years) who had undergone panoramic 

radiography and MRI scan between April 2018 and November 2020, and those with 

severe metal artifact, severe periodontitis, apical periodontitis, tumors or cysts of the 

mandible, hematological disorders, smoking, and osteomyelitis were excluded based on 

the clinical findings, panoramic radiography, and MRI. 

Methods 

Panoramic radiography was performed using a panoramic radiography 

(Veraviewepocs; J. Morita Ltd., Kyoto, Japan) at 1-10 mA and a peak kV of 60-80. MRI 

was performed using a 1.5-T superconductive MR unit (Intera Achieva® 1.5 T Nova, 
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Philips Medical Systems, Best, The Netherlands) and a 5-channel phased array coil. 

EPI-DWI scans were performed using the following parameters: TR/TE = 5100/70; 

section thickness, 6.0 mm; matrix, 192; FOV, 350 mm; intersection gap, 1.4 mm; 

imaging time, 3 min 29 s; and b = 0, 1000 s/mm2. Segmentation and ADC calculation 

were performed at a dedicated off-line workstation (Philips Medical Systems, Best, The 

Netherlands). ROIs, with 5 mm diameter, were manually assigned on the ADC map 

over the mandibular bone marrow on both sides, or just below the first molar to reduce 

the influence of the anatomical structure. The mandibular tooth germ, canal, root, and 

cortical bone were excluded (Fig. 9). The ADC values of each participant were 

independently measured one time and recorded by two oral radiologists on the same 

slice (K. I., 10 years of experience; H. M., 9 years of experience). 

Panotomography was performed using a digital panoramic X-ray system 

(Veraviewepocs; J. Morita Ltd., Kyoto, Japan) with a setting of 10 mA and a 60-80 kV. 

MRI was used with a 1.5-T superconductive MR unit (Intera Achieva® 1.5 T Nova; 

Philips Medical Systems, Best, Netherlands) and a 5-channel phased array coil. Single-

shot echo planar-DWI were conducted using the following parameters: TR/TE = 

5100/70, 2.0 SENSE factor, 1566 Hz/ pixel bandwidth, 6.0-mm section thickness, 128× 

128 acquisition matrix, 256 × 256 reconstruction matrix, 250 × 250-mm FOV, 
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intersection gap 1.4 mm, 3 number of acquisition, imaging time 3 min 29 s, and b = 0, 

1000 s/mm2. The ADC map was created in the MR console. 

The regions of interest (ROIs) were manually assigned on the ADC map over each 

lymph nodes (Submandibular and superior internal jugular nodes) and (Fig. 8).  

1) Submandibular nodes are lying between the hyoid bone and the mylohyoid muscle, 

and anterior to the back of the submandibular gland.  

2) Superior internal jugular nodes are located posterior to the back of the 

submandibular gland and anterior to the back of the sternocleidomastoid muscle. 

They lie around the internal jugular vein.  

The ADC values of largest bilateral lymph nodes were independently measured one 

time and recorded by two oral radiologists on the same slice (I. K., 11 years of 

experience; H. M., 10 years of experience). After the measurement, the ADC values on 

bilateral sides were averaged. 

Statistical analysis 

The intraclass correlation coefficient (ICC) (model 2, 1) values were interpreted as 

follows: <0.5, 0.50–0.75, 0.75–0.90, and >0.90 indicated poor, moderate, good, and 

excellent reliability, respectively.11 Spearman’s correlation coefficients were calculated 

using the ADC values of the lymph nodes as the criterion variable and sex and age as 
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the explanatory variable. These analyses were performed using a statistical package 

(SPSS version 28.0®, IBM Japan Inc., Tokyo, Japan). Statistical significance was set at 

P <.0.05. 
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4. Results 

4-1. Evaluation of the mandibular canal on inflammatory condition by magnetic 

resonance imaging.  

The ICC for ADC values indicated moderate agreement (ICC=0.69). 

In many patients, the ADC values of MC affected by osteomyelitis were higher than 

those of MC on the non-affected side (Fig. 2). The median ADC value [interquartile 

range (IQR)] of the MC on the affected side was 1.34 [0.98–1.45] ×10-3 mm2/s and that 

of the MC on the non-affected side was 1.12 [0.86–1.22] ×10-3 mm2/s (Table 1). Box-

and-whisker plot shows that the median ADC values of MC on the affected side were 

higher than those of MC on the non-affected side (Fig. 3).  

The median ADC value [IQR] of the MC for affected side groups was 1.35 [1.22–

1.45] ×10-3 mm2/s in men and 1.21 [1.06–1.34] ×10-3 mm2/s in women. No significant 

differences in the median ADC values of the MC for affected side groups were observed 

between the sexes (P＝0.24, Fig. 4). The median ADC value [IQR] of the MC for non-

affected side groups was 1.29 [1.15–1.45] ×10-3 mm2/s in men and 1.20 [1.08–1.34] 

×10-3 mm2/s in women. No significant differences in the median ADC values of the MC 

for non-affected side groups were observed between the sexes (P＝0.41, Fig. 5).  

The median ADC values of the MC affected by osteomyelitis were as follows: 1.10 

(20–29 years; n = 2), 1.27 (30–39 years; n = 5), 1.28 (40–49 years; n = 27), 1.36 (50–59 
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years; n = 18), 1.33 (60–69 years; n = 28), 1.36 (70–79 years; n = 37), and 1.23 (80–89 

years; n = 13), according to age. There was no significant correlation between patient 

age and the ADC value of the MC affected by osteomyelitis (r=-0.013, P=0.88, Fig. 6). 

Moreover, the median ADC values of the non-affected side were as follows: 1.12 (20–

29 years; n = 2), 0.974 (30–39 years; n = 5), 1.23 (40–49 years; n = 27), 1.21 (50–59 

years; n = 18), 1.23 (60–69 years; n = 28), 1.20 (70–79 years; n = 37), and 1.18 (80–89 

years; n = 13), according to age. There was no significant correlation between patient 

age and the ADC value of MC on the non-affected side (r=-0.01, P=0.906, Fig. 7). 

 

4-2. Quantitative analysis of age-related changes in the cervical lymph nodes using 

diffusion-weighted imaging 

    Good agreement in the ADC values (×10−3 mm2/s) of the bone marrow (ICC = 0.791) 

was found. The mean ADC value of submandibular nodes for all the age groups was 

0.88±0.15 ×10−3 mm2/s in men and 0.83 ± 0.12 ×10−3 mm2/s in women (P = 0.211) 

(Table 1). Moreover, the mean ADC value of superior internal jugular nodes for all the 

age groups was 0.90±0.14 ×10−3 mm2/s in men and 0.91 ± 0.16 ×10−3 mm2/s in women 

(P = 0.857) (Table 2). Significant difference was not observed in the mean ADC value 

of each node between men and women group. 
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 The mean ADC values of the submandibular nodes were as follows: 0.97± 0.12 (14–

19 years; n = 10), 0.91± 0.11 (20–29 years; n = 17), 0.9± 0.13 (30–39 years; n = 13), 

0.81± 0.11 (40–49 years; n = 21), 0.79± 0.09 (50–59 years; n = 14), 0.79± 0.13 (60–69 

years; n = 18), and 0.75± 0.11 (70–77 years; n = 8), according to age (r = −0.564, P < 

0.01) (Table 2). The mean ADC values of the superior internal jugular nodes were as 

follows: 1.02± 0.16 (15–19 years; n = 10), 0.99± 0.17 (20–29 years; n = 17), 0.94± 0.12 

(30–39 years; n = 13), 0.86 ± 0.13 (40–49 years; n = 21), 0.88 ± 0.13 (50–59 years; n = 

14), 0.86 ± 0.12 (60–69 years; n = 18), and 0.76 ± 0.08 (70–79 years; n = 8), according 

to age (r = −0.518, P< 0.01) (Table 3). Thus, the ADC values showed a significant 

negative correlation with age (Fig. 9 and 10). Furthermore, depending on the group, 

ADC values tended to be higher in the superior internal jugular nodes than in the 

submandibular nodes (Fig. 11). 
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5. Discussion 

5-1. Evaluation of the mandibular canal on inflammatory condition by magnetic 

resonance imaging.  

This study demonstrated that the median ADC value of the MC on the affected side 

was higher than that of the MC on the non-affected side. Furthermore, ADC values were 

significantly higher in men than in women and did not correlate with age.  

In the MC, the IAN runs anteriorly along the inferior alveolar artery, vein, and 

lymphatic vessels, collectively known as the inferior alveolar neurovascular bundle. 

IAN injuries can occur because of surgical errors by clinicians, dental infections, 

inflammatory diseases, and malignancies.12,22,23 Damage to the MC can result in various 

complications including altered or loss of sensation, numbness, and pain. 

DWI of the nervous system has been shown to be useful for determining diagnosis 

and clinical status. In the brain, DWI is used to assess gray and white matter as well as 

to diagnose hyperacute stroke and tumors.5-7 Studies have evaluated the inferior alveolar 

neurovascular bundle in the maxillofacial area using diffusion-weighted or tensor 

imaging.24-27  

In this study, the median ADC values of MC on the affected and non-affected sides 

were 1.34×10-3 mm2/s and 1.12×10-3 mm2/s, respectively. Thus, the median ADC value 

of the affected side was higher than that of the non-affected side. Kotaki et al. reported 
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that the mean ADC value of the MC in normal cases was 1.02±0.24×10-3 mm2/s.24  

Moreover, Ozgen et al. reported that inflammation causes an increase in extracellular 

fluid levels, resulting in an increase in the ADC value.28 Thus, a possible explanation for 

this result is that denaturation of the nerve fibers and arteriovenous tissue causes a 

change in the interstitial space, and the diffusivity of water molecules increases. This 

study, however, has some limitations. The study was of a retrospective nature. Moreover, 

it was not possible to measure ADC values in patients with severe image distortions 

caused by susceptibility artifacts. Currently, only preliminary results are available, and 

further studies are required to elucidate the role of DWI. 

 

5-2. Quantitative analysis of age-related changes in the cervical lymph nodes using 

diffusion-weighted imaging 

Lymph nodes shows that generally tend to decrease in number and size with age.29 

And, changes in lymphatic flow due to age-related fat degeneration of lymph nodes and 

decreased lymphatic function have been reported.29-32 This change in lymphatic flow is 

thought to be due to decreased tissue turgor pressure, which is associated with the 

destruction of elastic tissue, decreased blood flow, and changes in fat composition.32 

These changes are no exception to the cervical lymph nodes such as the submandibular 
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nodes and superior internal jugular nodes. The submandibular lymph nodes and the 

superior internal jugular nodes are the lymphatic drainage pathways for lymph from the 

oral region. In particular, the submandibular lymph nodes are recognized as a nodes 

where squamous cell carcinoma often metastasizes. Correct assessment of these cervical 

lymph nodes is especially important for patients with malignant tumor in maxillofacial 

area because it is useful for treatment planning and prognosis prediction.33,34 Its correct 

assessment also prevents patients with reactive lymphadenopathy from unnecessary 

treatment.35 Evaluation of cervical lymph nodes such as size, shape, and necrosis has 

been made possible by the latest imaging techniques, but there are few reports of 

evaluation of internal properties of lymph nodes by aging using DWI.  

DWI can be used to visualize the random movement of water protons inside and 

outside cells in the body wile by reflecting the microstructure and physiological state of 

the tissue independent of T1 and T2. Several studies have reported on the role of DWI 

in characterization of cervical lymph nodes.9,34,35 However, to the best of knowledge, 

there are no reports of quantitative assessment of age-related changes in the cervical 

lymph nodes using DWI. This study was considered important for accurate Differential 

diagnosis of lymph nodes, as age-related changes in ADC values can affect the 

quantitative assessment of cervical lymph nodes using DWI. 
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Razek et al reported that the mean ADC value of metastatic lymph nodes was lower 

than that of benign ones, with a cutoff value of 1.38 × 10-3 mm2/ s, and higher sensitivity 

and specificity were obtained.35 This metastatic lymph node has a decrease in ADC, 

which may be due to cell hyperplasia, increased nuclear-to-cytoplasmic ratio, and the 

effects of perfusion.36 Conversely, Sumi et al reported that metastatic lymph nodes have 

significantly higher mean ADC values than benign lymph node tumors.21 This different 

result may be due to such as choice of the b values, ROI selection, age, and sex. This 

study revealed a statistically significant negative correlation between the mean ADC 

values of each lymph nodes and age. It is possible that age-related decreased lymphatic 

flow and fatty degeneration reduced perfusion and diffusion resulting affected ADC 

values. In addition, this study found that ADC values tend to be higher in the superior 

internal jugular lymph nodes than that of submandibular nodes in each age group. It 

may be due to more lymphatic drainage from the maxillofacial area.  

 
6. Conclusion 

 The present study found that 1) the ADC value of MC affected by osteomyelitis was 

significantly higher than those of the MC non-affected side, 2) the normal ADC values 

of cervical lymph nodes exhibited significant negative correlation with increasing age. 

These results suggested that the efficacy of DWI in the head and neck region. 
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8. Figures and legends 
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Fig. 1 Apparent diffusion coefficient (ADC) map of the mandibular foramen 

 

 

 

The regions of interest manually drawn on the apparent diffusion coefficient map at 
the mandibular foramen site. The cortical bone and surrounding tissues were excluded. 
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Fig. 2 The apparent diffusion coefficient (ADC) values of the mandibular canal (MC) 
on the affected and non-affected sides in a 60-year-old man 

 

 

 

A, B: Axial short tau inversion recovery and diffusion-weighted images of the MC 
(arrows and regions of interest). The median ADC value of the MC affected by 
osteomyelitis was 1.34×10-3 mm2/s, whereas that of the MC on the non-affected side 
was 1.13×10-3 mm2/s. 
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Fig. 3 Comparative median apparent diffusion coefficient (ADC) values of the 
 mandibular canal regions affected and non-affected by osteomyelitis 

 

 

 

The ADC values of MC affected by osteomyelitis were higher than those of MC on 
the non-affected side. The median ADC value [interquartile range (IQR)] of the MC on 
the affected side was 1.34 [0.98–1.45] ×10-3 mm2/s and that of the MC on the non-
affected side was 1.12 [0.86–1.22] ×10-3 mm2/s. 
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Fig. 4 Box-and-whisker plot indicating the relationship between sex and  
apparent diffusion coefficient (ADC) value of the mandibular canal affected by 
osteomyelitis 
 

 
 

The median ADC value [interquartile range (IQR)] of the MC for affected side 
groups was 1.35 [1.22–1.45] ×10-3 mm2/s in men and 1.21 [1.06–1.34] ×10-3 mm2/s in 
women. No significant differences in the median ADC values of the MC for affected 
side groups were observed between men and women group (P＝0.24).   
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Fig. 5 Box-and-whisker plot indicating the relationship between sex and  
apparent diffusion coefficient (ADC) value of the mandibular canal on non-affected side 

 

 
 

The median ADC value [interquartile range (IQR)] of the MC for non-affected side 
groups was 1.29 [1.15–1.45] ×10-3 mm2/s in men and 1.20 [1.08–1.34] ×10-3 mm2/s in 
women. No significant differences in the median ADC values of the MC for non-
affected side groups were observed between the men and women group (P＝0.41).  
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Fig. 6 Scatter plot showing the relationship between the apparent diffusion coefficient 
(ADC) of the mandibular canal affected by osteomyelitis and age. 

 

 

 

There was no significant correlation between patient age and the ADC value of the 
MC affected by osteomyelitis (r=-0.013, P=0.88). 
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Fig. 7 Scatter plot showing the relationship between the apparent diffusion coefficient 
(ADC) of the mandibular canal on non-affected side and age. 

 

  

 

There was no significant correlation between patient age and the ADC value of MC 
on the non-affected side (r=-0.01, P=0.906). 
  



37 
 

Fig. 8 Apparent diffusion coefficient (ADC) map of submandibular and  
superior internal jugular nodes 
 

 
 

The regions of interest (ROIs) were manually assigned on the apparent diffusion 
coefficient (ADC) map over each lymph nodes on both sides.  
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Fig. 9 Relationship between the apparent diffusion coefficient (ADC) of  
the submandibular nodes and age 

 

 
 

Scatter plot showed a significant negative correlation between the ADC values of 
submandibular nodes and age. 
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Fig. 10 Relationship between the apparent diffusion coefficient (ADC) of  
the submandibular nodes and age 

 

 
 

Scatter plot showed a significant negative correlation between the ADC values of 
superior internal jugular nodes and age.  
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Fig. 11 Box-and-whisker plot of the ADC values of lymph nodes in each age group 

 

 

 

The ADC values tended to be higher in the superior internal jugular nodes than in the 
submandibular nodes.  
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9. Table 
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NOTE: ADC= Apparent diffusion coefficient, IQR＝Interquartile range 

 
The ADC values of MC affected by osteomyelitis were higher than those of MC on 

the non-affected side.  
  

 Affected side 
(n=130) 

Non-affected side  
(n=130) 

Median ADC value of the 
mandibular canal [IQR] 

(×10-3 mm2/s) 
1.34 [0.98–1.45] 1.12 [0.86–1.22] 

Table 1 Median apparent diffusion coefficient (ADC) values of the 
mandibular canal (MC) in each state 
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NOTE: ADC= Apparent diffusion coefficient, SD= Standard deviation 
 

No significant differences in the mean ADC values of the submandibular nodes were 
observed between the men and women group. No significant differences in the mean 
ADC values of the superior internal jugular nodes were observed between the men and 
women group. 
  

 Number of patients (n)  

 Men (n=22) Women (n=79) P-value 

Mean ADC value  
of the submandibular 

nodes 
 (×10-3 mm2/s ±SD) 

0.88±0.15 0.83±0.12 P=.0211 

Mean ADC value  
of the superior internal 

jugular nodes 
 (×10-3 mm2/s ±SD) 

0.90±0.14 0.91±0.16 P=.0857 

Table 2 Mean ADC values of each lymph nodes 
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NOTE: ADC= Apparent diffusion coefficient, SD= Standard deviation 

 
The ADC values showed a significant negative correlation with age, in each lymph 

nodes. 

Age groups 

(n= Number of 

patients) 

ADC value of  

submandibular nodes 

(± SD×10-3 mm2/s) 

ADC value of  

superior internal jugular 

nodes 

(± SD×10-3 mm2/s) 

14～19 (n=10) 0.97± 0.12 1.02± 0.16 

20～29 (n=17) 0.91± 0.11 0.99± 0.17 

30～39(n=13) 0.9± 0.13 0.94± 0.12 

40～49(n=21) 0.81± 0.11 0.86 ± 0.13 

50～59(n=14) 0.79± 0.09 0.88 ± 0.13 

60～69(n=18) 0.79± 0.13 0.86 ± 0.12 

70～77(n=8) 0.75± 0.11 0.76 ± 0.08 

r -0.564** -0.518** 

Table 3 ADC values of each lymph nodes in different age 
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