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Abstract
Purpose  Our analysis focuses explicitly on applying two sonographic and morphological indexes (sesamoid index and 
subsesamoid index) to better evaluate post-traumatic consequences to the sesamoids of the first finger.
Methods  In 2 years, we enrolled 75 patients, divided into two groups: 60 without any history of trauma and 15 reporting 
hyperextension trauma of the first finger. We performed clinical and instrumental examinations (sonography and X-ray) on 
patients with one or more symptoms compatible with sesamoiditis, while an MRI scan was performed only on patients with 
an acute onset and severe symptomatology. We measured both the short and long-axis diameter (in mm) for each sesamoid 
as well as the relation between the two parameters (sesamoid index, SI and subsesamoid index, SubI).
Results  All 15 patients showed sonographic alterations of the SI above the reference range, while the alterations of SubI 
varied according to the acuteness and gravity of trauma. In all cases, the X-ray did not show any relevant alterations. MRI 
scans in patients with acute symptoms confirmed the sonographic findings.
Conclusion  Sonography enabled diagnosis of micro-injuries which were invisible to X-Ray and allowed to detect possible 
damages to the sesamoid complex, providing a qualitative and quantitative evaluations of the post-traumatic alteration of 
the metacarpophalangeal joint of the 1st finger and is therefore valid, combined with clinical examination and hand X-ray, 
in the evaluation of sesamoiditis without the need to perform further examinations.

Keywords  Hand ultrasound · Pathological sesamoid bones · First finger hyperextension trauma · Sesamoid index · 
Subsesamoid index

Introduction

Sesamoid bones (or sesamoids) are located within certain 
joints or tendons; their function is to modify the direction of 
the tendon thereby modifying pressure and reducing friction.

Two typical sesamoid bones are located within the meta-
carpophalangeal joint of the 1st finger (MCP) on the hand’s 
palmar surface; they are connected with the anterior bor-
der of the condyles of the metacarpal bone. The condylar 
head is concave in the ulnar area where the ulnar sesamoid 
is located, while it is convex in the radial area where the 
radial sesamoid is located. The flexor pollicis brevis tendon 
is inserted on the radial sesamoid, while the tendon of the 
adductor pollicis is inserted on the ulnar sesamoid.

Sesamoid bone pathology is barely known, undervalued, 
and often not diagnosed due to the extremely heterogene-
ous clinical presentation, characterized by pain, crepitus, 
reduced functionality, articular instability, and swell-
ing. A non-infectious inflammatory process often causes 
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sesamoiditis, mostly for the 1st finger due to many eti-
opathogenetic mechanisms, such as chronic and acute post-
traumatic events.

We applied two sonographic indexes (sesamoid index, SI, 
and subsesamoid index, SubI) for a better evaluation of the 
sesamoid complex in post-traumatic alterations following a 
hyperextension trauma of the 1st finger, such as sesamoidi-
tis, peritendinitis, and metacarpal sesamoid joint instability.

Materials and methods

A control group was created, which included 60 healthy 
people (30 men and 30 women, 25–34 years, mean age 
29 years); exclusion criteria covered history of previous 
hand trauma and history of any rheumatological disease, 
potentially responsible for sesamoid bones alteration. Subse-
quently, we enrolled 15 patients (8 men and 7 women, mean 
age 28 years) admitted for a contusive-distortive trauma 
following thumb hyperextension; medical history was also 
collected, particularly the time elapsed from the trauma and 
the onset of symptoms (1–24 months, with an average of 
5 months) and the kind of symptoms reported (acute pain 
26%, chronic pain 46%, crepitation 46%, reduced functional-
ity 60%, joint instability 46% and swelling 40%).

All patients underwent an X-ray of the hand as part of 
their diagnostic routine before the US examination; the 
radiologist who reported the X-rays and the one performing 
ultrasound did not exchange information. A written informed 
consent was obtained from all subjects; subsequently, both 
the control group and the patients underwent the US exami-
nation, which was performed with two Aplio XV scanners 
(Toshiba, Japan), both equipped with a multifrequency lin-
ear probe (7.5–15 MHz). The Color- and Power Doppler 
were set with technical parameters to detect both slow and 
low volume flows. The pulse repetition frequency used was 
600–1000 Hz, whereas the bandpass filter was set at 50 Hz. 
The use of Color (CD) and Power Doppler (PD) techniques 
would help in detecting vascular alterations, compatible with 
increased vascularity or neovascularization phenomena.

For each sesamoid, two standard scans were performed: a 
transverse scan, to evaluate short-axis diameter (mm), and a 
longitudinal scan, to evaluate long-axis diameter (mm). We 
used the measured parameters of each sesamoid to calculate 
two indexes: the traditional sesamoid index (SI), radiograph-
ically measured and applied at present in the study of meta-
bolic and rheumatological diseases, and the subsesamoid 
index (SubI), introduced in this study and defined as the 
space between the sesamoid facet joint and the correspond-
ing metacarpal condylar head.

In 7 patients with a recent acute trauma (< 3 months from 
the traumatic event), with more than one clinical symptoms 
(swelling, severe pain, crepitations, reduced functionality, 

and joint instability) we performed MRI as confirmation 
of our sonographic findings (MRI with low field magnet, 
T1-weighted, T2-weighted, and GE-STIR on axial coronal 
and sagittal planes).

Results

In all 15 cases, according to the reporting radiologist, the 
X-ray did not show relevant alteration.

All 15 patients showed sonographic alterations of the 
sesamoid index above the reference values (18 ± 5.1 mm for 
the radial sesamoid and 15.7 ± 5 mm for the ulnar sesamoid): 
the abnormal values observed were 35.8 mm for the radial 
sesamoid and 32 mm for the ulnar sesamoid, with a statisti-
cal significance (p < 0.05). Four patients showed abnormal 
sesamoid index values for one sesamoid only: 3 patients in 
the radial one (31 < SI < 63 mm) and 1 patient for the ulnar 
one (SI = 34.5 mm). In 6 cases out of 15, the affected hand 
was the dominant one.

Nine patients out of 15 (60%) showed an alteration of 
the SubI: 3 patients with chronic symptoms (between 
18–24 months from the event) showed a value almost equal 
to 0 mm (below the reference values, which were 1.6 mm for 
the radial side and 1.8 mm for the ulnar side); 6 patients with 
the most recent onset and more severe symptoms, showed 
values above the norm between (3.8 and 9.1 mm) (Table1).

All those patients who showed morphological and mor-
phometric alterations revealed related signs: 8 patients 
(53%) showed osteophytosis; 2 patients (13%) had altera-
tions compatible with tendon injuries; 5 patients (33%) 
had sesamoid complex inflammatory alterations (due to 
the abundant amount of peri-sesamoid hypoechoic tissue, 
intensely vascularized at CD/PD exams); 10 patients (66%) 
showed alterations compatible with a palmar plate fracture; 
3 patients (20%) showed micro-fracture of the bone plate; 
8 patients (53%) showed sesamoid dislocation compared to 
its normal site.

MRI scans performed in the 7 patients with a more recent 
trauma and severe symptomatology (< 3  months, more 
than one symptoms), showed alterations in T2* and STIR-
sequences compatible with the US findings.

Discussion

Sesamoiditis can be both a chronic and acute inflammatory 
process, which often affects the radial and ulnar sesamoid 
of the 1st finger [1–3]. Pathogenesis is heterogeneous but 
frequently has a traumatic or degenerative origin. When it 
appears with an acute symptomatology, it is characterized 
by fast pain onset, local swelling, reduced functionality 
of the involved joint, but it may appear with a chronic 
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symptomatology, characterized by local pain and associ-
ated with joint instability [1, 4, 5].

So far, this condition is diagnosed with clinical findings 
supported by traditional X-ray [6, 7]. However, in many 
cases, sesamoiditis is misdiagnosed because of aspecific 
symptoms and signs that lead general practitioners (GP) 
and orthopaedists to misdiagnose it with more frequent 
conditions (tenosynovitis and peritendinitis both of the 
flexor brevis muscle and adductor longus muscle); moreo-
ver, X-Ray exams are often negative or inconclusive.

In our group of cases, the GP assumed a provisional 
diagnosis of a sesamoid disease for only 1 patient out of 
15 (6%). In most cases (66%), tendons and peritendons 
pathology (inflammatory or traumatic) were misdiagnosed.

Due to the low sensitivity of traditional X-ray exams, in 
case of clinical suspicion of sesamoiditis, we have consid-
ered the possibility of introducing ultrasound to diagnose 
the sesamoid pathology related to contusive-distortive 
trauma in hyperextension of the 1st finger (e.g., falling 
with hands in a position of defense).

We calculated the SI with ultrasound, only measured 
thus far with X-ray and previously applied in the evalua-
tion of metabolic and rheumatological bone disease, such 
as psoriatic arthritis and acromegaly. Since we believe that 
the SI does not evaluate the joint space between the sesa-
moid inferior portion and the corresponding metacarpal 
head, which should be affected by traumatic and inflamma-
tory disease of the sesamoid complex, we introduced the 
SubI, intended as a parameter which should reflect more 
precisely the damage to the joint space; we hypothesized 
that the SubI could be increased in acute disease, reflecting 
the typical swelling of the joint space, whereas it could 
be decreased in chronic conditions, as a consequence of 
damage to the joint cartilage [8]. In our opinion, these 
two morphostructural sonographic indexes combined can 
detect specific pathological patterns related to acute and 
chronic inflammatory processes (Fig. 1), even detecting 
micro-fractures and subluxations (Fig. 2).

Table 1   Normal and abnormal values of SI and SubI for each sesamoid bone, in control group, acute and chronic post-traumatic patients

Radial long 
axis (mm)

Radial short 
axis(mm)

Ulnar long 
axis (mm)

Ulnar short 
axis (mm)

Radial sesa-
moid index 
(mm)

Ulnar sesa-
moid Index 
(mm)

Radial 
subsesamoid 
index (mm)

Ulnar sub-
sesamoid index 
(mm)

Normal values M: 5.1 ± 0.5
F: 5.1 ± 0.5

M 3.8 ± 0.8
F 3.8 ± 0,8

M: 4.6 ± 0.6
F: 4.4 ± 0.9

M: 3.6 ± 0.8
F: 3.5 ± 0.8

M: 18.5 ± 4.9
F: 18.5 ± 5.3

M: 16.2 ± 4.8
F: 15.2 ± 5.2

M: 1.8 ± 0.2
F: 2.6 ± 0.8

M: 2.5 ± 0.7
F: 2.8 ± 0.9

Acute patients 
values 
(n = 7)

M: 6.7 ± 0.6
F: 6.7 ± 0.6

M:5.8 ± 0.7
F: 5.8 ± 0.7

M: 6.2 ± 0.5
F: 6.4 ± 0.5

M: 5.6 ± 0.7
F: 5.5 ± 0.6

M: 35 ± 0.2
F: 34 ± 0.4

M: 27 ± 0.7
F: 26 ± 0.6

M: 2.6 ± 0.5
F: 3.7 ± 0.3

M:3.6 ± 0.4
F: 4.1 ± 0.4

Chronic 
patients val-
ues (n = 8)

M: 6.1 ± 0.2
F: 6.3 ± 0.3

M:5.5 ± 0.2
F: 5.6 ± 0.4

M: 6.3 ± 0.6
F: 6.5 ± 0.4

M: 5.4 ± 0.3
F: 5.2 ± 0.5

M: 35 ± 0.2
F: 34 ± 0.4

M: 25 ± 0.5
F: 23 ± 0.2

M: 1.5 ± 0.8
F: 1.7 ± 0.9

M: 1.4 ± 0.9
F: 1.5 ± 0.9

Fig. 1   Patient n° 3 Acute ulnar sesamoid: increase of the sub-sesa-
moid index (9.1  mm) due to the abundant amount of inflammatory 
hypoechoic tissue, sometimes profusely vascularized. The bone pro-
file results smooth, regular, naturally convex.

Fig. 2   Patient n° 12 with micro injury of the ulnar sesamoid (empty 
arrow). Increase of the ulnar sub-sesamoid index (4 mm) caused by 
a bone micro fragment within the tendon of the flexor pollicis longus 
muscle and the superior sesamoid profile (fracture invisible to X-ray)
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The values we measured with sonography in our control 
group agree with what has been highlighted in other similar 
studies available in literature [9–12].

We observed values of SubI in post-traumatic patients 
both above and below normal values. The above-average val-
ues observed for SubI (6/15 patients, those affected by acute 
trauma and more severe symptomatology), agree with the 
association of increased subsesamoid space due to micro-
fractures, edemigenous and inflammatory phenomena, 
confirming the clinical suspicions of acute post-traumatic 
sesamoiditis. Nine patients out of 15 showed sub-average or 
average SubI values: we can assume that other acute/chronic 
alteration found in these patients on ultrasound examina-
tion (such as osteophytosis and dislocation), might have 
reduced the sub-sesamoid space bringing it closer to the 
normal range, despite the condition observed and the abnor-
mal SI. As a matter of fact, in approximately 50% of cases, 
both sesamoids showed osteophytosis, another diagnostic 
element of chronic post-traumatic arthritis that is simple to 
detect with sonography (Fig. 3). Two cases showed a virtu-
ally absent SubI, and this helped us diagnose an overlapping 
syndrome caused by the entrapment of the sesamoid within 
the intercondylar space [13] (Fig. 4).

The integration between SI and SubI and the Color-Power 
Doppler was helpful, because we could detect vascularized 
perisesamoid hypoechoic tissue, compatible with a neoangi-
ogenesis (Fig. 5). We performed MRI only in acute patients 
as a confirmation of our sonographic findings, assuming that 
it could be unnecessary considering that the combination of 
the morphological and functional sonographic parameters 
grants an accurate and readily available technique.

Limitations of this study include the inability of ultra-
sound to provide a precise evaluation of the region underly-
ing the bone, therefore measurement of SubI was difficult at 
times. Although it was conducted in a blind fashion, as the 
radiologist who reported the X-rays and the one performing 
ultrasound did not communicate with each other, the study is 

not randomized and involved only one experienced operator, 
which can be misleading because this particular application 
of sonography may provide unpredictable results in unexpe-
rienced hands. Finally, only a small number of patients was 
considered and studied, with MRI being performed only in 
patients with an acute onset of symptoms.

Conclusion

Sonography, with its affordability and its possibility to per-
form multi-planar scans, allows diagnosis of micro-injuries 
often invisible to X-ray as well as the detection of possi-
ble damages to the support system of the sesamoid (palmar 
plate) and nearby structures (e.g., the tendon of the flexor 
pollicis long muscle). New sonographic morphological 
indexes (SI and SubI), combined with a qualitative evalu-
ation of the surrounding soft tissues (vascularization and 
neoangiogenesis), could enforce a clinical suspicion of 

Fig. 3   Post traumatic radial osteophytosis: sesamoid index within 
standard level (19.6 mm), post-traumatic chronic arthritis framework 
with a highly visible radial sesamoid bones osteophytosis (arrows)

Fig. 4   Patient n° 12 with overlapping syndrome: aiming at studying 
the radial sesamoid we performed a longitudinal scan putting the 1st 
finger in passive hyperextension, since the radial sub-sesamoid index 
was equal to 0 (the metacarpus is not horizontal, empty arrow)

Fig. 5   Patient n°11 with chronic radial sesamoiditis: within standard 
level sub-sesamoid index, presence of perisesamoid hypoechoic tis-
sue nearby the radial sesamoid, with significant vascularization
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inflammatory sesamoidal disease, possibly making it a first-
line exam, without the need to perform further examinations.
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