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Abstract: In recent years, a novel Doppler ultrasonography (US) modality—superb microvascular
imaging (SMI)—has been presented as a reliable method to evaluate small vessel blood flow with
minimised motion artefacts. In this review, we present the challenges of incorporating SMI in daily
practice with detailed and comparable US images of a fingertip. The main focus of this paper is the
discussion of all tested US techniques, artefacts, and practical challenges for evaluating Raynaud’s
syndrome in systemic sclerosis. Despite a few reports on SMI use in assessing nailfold capillaries,
there is still a need for more evidence of its value and possibilities for its standardisation.
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1. Introduction

New emerging diagnostic techniques have made a dramatic breakthrough in the
diagnostics and management of rheumatic diseases. First introduced in 1973 by Maricq,
today, nailfold videocapillaroscopy (NVC) is a routinely used diagnostic method [1]. This
non-invasive and easily performed instrumental tool enables one to differentiate primary
from secondary Raynaud‘s phenomenon [2]. The abnormality of nailfold capillaries is
among the 2013 ACR/EULAR classification criteria for systemic sclerosis (SSc) [3]. Further-
more, NVC can lead to an early diagnosis of SSc, since nailfold microvascular alterations
appear in an early stage of the disease [4]. Specific NVC patterns can reflect alterations in
the whole body and predict the severity of organ involvement [5,6]. Apart from diagnostic
advantages, NVC might be useful in predicting the risk of new digital ulcer formation in
SSc or evaluating the clinical effect of treatment [7,8].

Ultrasonography (US) has been integrated into rheumatologists’ practices even more
extensively. It can be used to detect various pathological changes, such as synovial in-
flammation, enthesopathy, tendinopathy, bursitis, and monitor disease progression or
guide articular aspiration or injection [9]. Some authors have presented the advantages of
ultrasonography in evaluating digital vascularisation. In 2000, Keberle et al. were the first
to report that assessing nailfold capillaries with colour Doppler ultrasonography helps to
reliably discriminate between primary and secondary Raynaud’s phenomenon (RP) [10].
Other authors used power Doppler (PD) ultrasound to evaluate nailfold vascularity, and
found it to be a promising method to diagnose RP [11]. Kim et al. later reported that PD
might be even more accurate than NVC in differentiating between these two conditions [12].
In 2018, Flower et al. presented a high-frequency ultrasound with superb microvascular
imaging (SMI) as a novel measure to assess microvascular abnormalities. They reported
that this modality allowed the evaluation of a wider spectrum of broad regions of interest
(ROI), including the nailfold, and with minimised motion artefacts [13].
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SMI is a novel Doppler modality that provides the visualisation of microvascular flow
never detected before by US. It can suppress the noise caused by motion artefacts with an
innovative filter system without removing the weak signal arising from small vessel blood
flow (Figure 1). SMI presents two modes: colour (cSMI, which demonstrates B-mode and
colour information simultaneously) and monochrome (mSMI, which focuses only on the
vasculature) [14]. Both modes demonstrate the value of differentiating a wide variety of
clinical situations: inflammatory diseases (arthritis, colitis), tumours, and the therapeutic
effect of a treatment [15,16]. In recent years, the role of high-frequency ultrasound for the
evaluation of digital microvascularity in patients with RP has grown, but the value of US
in daily fingertip (especially nailfold zones) investigation remains debatable given its lack
of evidence.
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Figure 1. The schematic view of the difference between power Doppler and superb microvascular
imaging (SMI) in the evaluation of small low-flow vessels.

We aimed to review and report our first experience and technique of using a high-
frequency ultrasound with an SMI technique for assessing digital vasculopathy in SSc.

2. Vascular Anatomy of the Fingertip

The fingertip is defined as the part of the digit distal to the flexor and extensor
tendons’ insertion into the distal phalanx (Figure 2A). The diameter of the vessels and the
wall thickness decrease as we proceed distally, but the vessels are much larger than one
might imagine and are easily found under magnification [17]. The arterial blood supply
of the fingertip arises from two proper palmar digital arteries joining to the superficial
arcade at the base of the distal phalanx, also referred to as the “dorsal nailfold arch”. The
superficial arcade perfuses the dorsal skin of the fingertip and the nail complex [18,19].
The longitudinal branches of the superficial arcade run deep to the germinal matrix and
nail root to form the proximal subungual arcade. The proximal subungual arcade gives off
some longitudinal branches distally, which then unite as the next transverse arcade, which
is called the distal subungual arcade (Figure 2B,C).

When performing NVC, the target is multiple superficial branches from the superficial
arcade in the proximal and lateral nailfold zones. An ultrasound expands the possibility of
seeing vascularity under the nail plate in the dorsal volar nailfold (involves the proximal
subungual arcade and its branches) and fingertip pulp (the branches from the distal
subungual arcade).
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Figure 2. (A) Macroanatomy of the fingertip; anterior (B) and lateral (C) views of the fingertip and
nailfold vasculature: 1—proper palmar digital artery, 2—superficial arcade, 3—proximal subungual
arcade. Branches supplying the fingertip pulp start from the distal subungual arcade. Dotted boxes
mark the anatomical zone of the proximal nailfold vascularity.

3. Technical Aspects of the Fingertip Ultrasound Imaging

The patient undergoing nailfold ultrasound is seated facing the investigator. The wrist
and freely spread fingers are placed in a neutral position on an adjustable stand (Figure 3A,B).
The examinations have to be performed after 10–15 min of acclimation in a room with an
ambient temperature. The first problem we noticed was limited finger extension due to
skin thickening, especially in the late course of the disease. In this case, the option is to put
the roller under the hand then the patient can relax the fingers comfortably without small
movements (Figure 3C). The mound of gel facilitates proper transducer orientation without
pushing the nailfold, and it helps to avoid random noise or motion artefacts. The warm
gel prevents a Raynaud’s syndrome attack during the investigation. Lee et al. evaluated
nailfold microvascularity using PD before and after placing the hand into cold water 7 ◦C
for 3 min [11]. US examination with a cold challenge could be suitable only for research
purposes because provocation of RP causes discomfort or even pain for the patient and
takes too much time for daily investigations.
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Figure 3. Longitudinal (A) and sagittal (B) positions during the US investigation. (C) Comfortable
position for patients with sclerodactyly allows us to make high-quality images and avoid artefacts.

We think that examinations should be performed and interpreted by an experienced
investigator, since US, especially the SMI modality, is an operator-dependent and sensitive
method. The investigator should be familiar with its technical aspects and able to recognise
artefacts and differentiate them from significant alterations.
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4. PD and SMI Findings in the Nailfold

The structures of the nailfold are too small to assess by a conventional US. Thus,
adequate sonographic evaluation is dependent on high-resolution techniques and high-
frequency linear array probes. We used a diagnostic ultrasound system (CANON TUS-
AI800, Canon medical systems Corp., Shimoishigami, Otawara-shi, JAPAN) equipped
with a linear transducer with the following settings: 24 MHz ultrahigh-frequency (Canon
medical systems Corp., Shimoishigami, Otawara-shi, JAPAN). Sagittal (dorsal volar) and
transverse scans of fingertips were performed on a healthy volunteer (Figure 4) and a
patient with late-course SSc (Figure 5). ROI was located between the fingernail and the
bony surface of the distal phalanx. Up-to-date versions of SMI equipment provide a
direct-control scale function. Therefore, the investigators do not need to worry about ROI.
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Figure 4. Ultrasound images of the healthy fingertip of the second finger of a hand: (A1,A2) B
mode/grayscale; (B1,B2) PD; (C1,C2) cSMI; (D1,D2) mSMI. The yellow dotted lines mark the nail.
Sagittal scans (B1–D1) in the midline of the fingertip show vascularity from the deep layers of
the nailbed to the end of fingertip pulp. The main landmarks for all transverse scans (B2–D2) are
lateral nailfolds (A2 red arrows), which unite in the middle of the proximal nailfold and become a
convex line.

PD and SMI settings have to be standardised for all evaluations. There is an appropri-
ate option to differentiate primary Raynaud’s syndrome from its secondary development
by setting the gain. Martinoli et al. suggested increasing the gain maximally and then
slowly lowering it until the noise disappears and true signals remain [20]. Rubin offered
a converse way to raise the gain manually until the colour box becomes filled with sig-
nals and a true flow is distinguished from the background as the next highest signal [21].
The method by Rubin seems to be a quick and comfortable technique to check vascularity in
fingertip pulp and nailfold zones (Figures 6 and 7). It takes less time to evaluate vascularity
by SMI modes rather than the conventional PD technique due to its higher sensitivity for
low flow. Monochrome SMI is a comfortable mode for the evaluation of vasculature and
even vascular torsions, as the true flow has more power, and it is easier to separate these
dots from the background of random noise artefacts (Figure 4D2).
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Figure 5. Ultrasound images of the nailfold of the fifth finger of the patient with a late course of SSc:
(A1,A2) B mode/grayscale; yellow dotted lines mark the nail, red arrows mark the lateral nailfold,
which is decreased due to sclerodactyly. (B1,B2) PD; there is an avascular zone in B2 in the deeper
layers of the nailfold; B1 does not show any vascular sign with maximal gain. (C1,C2) cSMI; white
arrows mark the true flow in the random noise background; the area marked by dotted lines in C2
is also avascular and the true flow signals on the sides show the lateral nailfold. (D1,D2) mSMI;
confirms cSMI findings.
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Figure 6. Sagittal scans of a healthy fingertip with high gain: (A) PD; (B) cSMI; (C) mSMI. The true
flow is the highest signal that dissociates from the random noise dots clearly. It is hard to say how
much blooming artefact is involved. The transverse dotted line through all images separates the area
under the nail close to the fingertip (red dotted line); a gel manicure does not change the quality of
the image but longer nails provoke flash artefacts.
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Figure 7. Transverse scans of a healthy fingertip with high gain: (A) PD; (B) cSMI; (C) mSMI. Red
dotted lines define the zone between the nail and the surface of a distal phalanx. Yellow arrows mark
the lateral nailfold.

The difference between healthy and SSc-affected fingertips is obvious using Rubin’s
method. Higher gain shows that there is no signal in PD and minimal dots with both SMI
modes (Figure 5).

5. Discussion

The following capillaroscopic characteristics are evaluated in a standardised man-
ner when assessing a capillaroscopic image: capillary density, capillary dimension, pres-
ence/absence of abnormal shapes, and presence/absence of haemorrhages [22]. In the case
of SSc, the “scleroderma pattern” may be present which is graded into “early”, “active”,
or “late” patterns according to the found characteristics. No significant differences were
identified by SMI or any other Doppler techniques between SSc capillaroscopic classifica-
tions [13].

The results of nailfold area ultrasound depend on the investigation target and mea-
surement (quantitative or qualitative) choice:

1. Arterioles of the nailfold. Doppler spectral analysis at the level of a distal nailfold
arteriole was used to measure and compare parameters such as proximal resistive
index (RI) and peak systolic velocity (PV) among healthy subjects and patients with
SSc. Lower PV and higher distal RI were found in patients with SSc [23]. Schioppo
et al. calculated RI at wider diameter vessels—radial and ulnar proper digital arteries
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at the proximal phalanx level. Checking for ulnar artery occlusion (UAO) before the
assessment is recommended [24].

2. ROI at the area of the fingertip (dorsovolar, nailfold, and fingertip pulp). cSMI
showed significantly reduced vascularity indices at these regions in SSc with each of
the capillaroscopic SSc patterns [13]. A specialised software enabled Keberle et al. to
obtain the absolute number of colour signals in ROI and define the nailfold perfusion
quantitatively [10]. However, most authors [11,12,24] describe the vascularity of
nailfold zones qualitatively and grade it on a scale from 1 (no signal) to 4 (marked
hyperemia), as suggested by Newman et al. [25].

The qualitative evaluation of the nailfold zone is more popular among researchers
because it is easier to interpret and compare the results. Measurement of indices has a value
regarding the comparison of treatment effects. Correlations of US results with other tools
represent another opportunity to ascertain SSc pattern differentiation. Lee et al. reported a
strong correlation between the findings obtained by PD and NVC in differentiating primary
from secondary RP [11]. Other authors found that nailfold US differentiates RP with better
accuracy than NVC [12]. In addition, a good correlation between capillary number at
NVC and nailfold perfusion assessed by PD was reported [24]. On the other hand, Freire
et al. found no association between a particular NVC pattern and nailfold PD findings in
patients with SSc [26]. The possibility of distinguishing SSc patterns remains questionable.

Doppler settings play an important role in avoiding artefacts, especially when evalu-
ating small structures of the fingertip zone. Due to a lack of time, adjusting all Doppler
parameters is not performed at every examination. The most common artefact performing
the US is random noise because it is detected each time during the investigation until
parameters are adjusted. Optimal gain (depends on using Rubin’s method), adequate pres-
sure on the transducer with a mound of warm gel, and an appropriate fingertip positioning
with complete tissue relaxation are the most important tips for exploring fingertip zones
by all Doppler modalities [22].

The first steps for using ultrasound in nailfold evaluation are growing and promising.
In 2018, CANON Medical created a 33 MHz Ultra-High frequency transducer. Its frequency
is the highest among all transducers accessible in medical practice. For this reason, it
might be a promising tool for superficial subcutaneous imaging. This promising progress
will lead to the evaluation of superficial vascularity, including nailfold and nailbed (inner
layers) and damaged skin layers at the beginning of the formation of ulcers. We should
expect new reports with highly detailed images of the nailfold shortly.

In conclusion, SMI seems to be a promising method in the evaluation of microvascular
damage in the nailfold. Despite some intriguing findings from a few authors, there are
still few reliable data about the full potential of SMI in the evaluation of microvasculature.
More evidence from larger, well-designed studies, especially comparing SMI with other
validated methods such as NVC, power Doppler US, and/or Laser speckle contrast analysis
(LASCA), is needed. A new challenge could be checking the relation between nailfold
vascularity alterations and the severity of larger vessel damage by high-end ultrasound
modalities. The goal is to find the best standardised technique for research and daily
clinical practice.

Author Contributions: Clinical management of the patient: G.S. and R.R.; writing—original draft
preparation: G.S. and G.J.; writing—review and editing: G.S. and G.J.; ultrasound imaging: G.S.;
visualisation: G.S. and G.J.; supervision: R.R., I.B. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the local Department of Biomedical Research of Vilnius
University Hospital Santaros Clinics - No 21VR-18141 (12 August 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.



Diagnostics 2021, 11, 1743 8 of 9

Data Availability Statement: Not applicable.

Acknowledgments: The authors would like to thank the volunteers, the patients, and Vilnius
University Hospital Santaros Clinics for giving their consent and providing the images for this article.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Maricq, H.R.; LeRoy, E.C. Patterns of Finger Capillary Abnormalities in Connective Tissue Disease by “Wide-Field” Microscopy.

Arthritis Rheumatol. 1973, 16, 619–628. [CrossRef] [PubMed]
2. Cutolo, M.; Sulli, A.; Smith, V. Assessing Microvascular Changes in Systemic Sclerosis Diagnosis and Management. Nat. Rev.

Rheumatol. 2010, 6, 578–587. [CrossRef] [PubMed]
3. Van den Hoogen, F.; Khanna, D.; Fransen, J.; Johnson, S.R.; Baron, M.; Tyndall, A.; Matucci-Cerinic, M.; Naden, R.P.; Medsger,

T.A.; Carreira, P.E.; et al. 2013 Classification Criteria for Systemic Sclerosis: An American College of Rheumatology/European
League against Rheumatism Collaborative Initiative. Ann. Rheum. Dis. 2013, 72, 1747–1755. [CrossRef] [PubMed]

4. Cutolo, M.; Pizzorni, C.; Sulli, A.; Smith, V. Early Diagnostic and Predictive Value of Capillaroscopy in Systemic Sclerosis. Curr.
Rheumatol. Rev. 2013, 9, 249–253. [CrossRef]

5. Sulli, A.; Paolino, S.; Pizzorni, C.; Ferrari, G.; Pacini, G.; Pesce, G.; Carmisciano, L.; Smith, V.; Cutolo, M. Progression of Nailfold
Capillaroscopic Patterns and Correlation with Organ Involvement in Systemic Sclerosis: A 12 Year Study. Rheumatology 2020, 59,
1051–1058. [CrossRef] [PubMed]

6. Soulaidopoulos, S.; Triantafyllidou, E.; Garyfallos, A.; Kitas, G.D.; Dimitroulas, T. The Role of Nailfold Capillaroscopy in the
Assessment of Internal Organ Involvement in Systemic Sclerosis: A Critical Review. Autoimmun. Rev. 2017, 16, 787–795. [CrossRef]

7. Cutolo, M.; Herrick, A.L.; Distler, O.; Becker, M.O.; Beltran, E.; Carpentier, P.; Ferri, C.; Inanç, M.; Vlachoyiannopoulos, P.;
Chadha-Boreham, H.; et al. Nailfold Videocapillaroscopic Features and Other Clinical Risk Factors for Digital Ulcers in Systemic
Sclerosis: A Multicenter, Prospective Cohort Study. Arthritis Rheumatol. 2016, 68, 2527–2539. [CrossRef]

8. Trombetta, A.C.; Pizzorni, C.; Ruaro, B.; Paolino, S.; Sulli, A.; Smith, V.; Cutolo, M. Effects of Longterm Treatment with Bosentan
and Iloprost on Nailfold Absolute Capillary Number, Fingertip Blood Perfusion, and Clinical Status in Systemic Sclerosis.
J. Rheumatol. 2016, 43, 2033–2041. [CrossRef]

9. McAlindon, T.; Kissin, E.; Nazarian, L.; Ranganath, V.; Prakash, S.; Taylor, M.; Bannuru, R.R.; Srinivasan, S.; Gogia, M.; McMahon,
M.A.; et al. American College of Rheumatology Report on Reasonable Use of Musculoskeletal Ultrasonography in Rheumatology
Clinical Practice. Arthritis Care Res. 2012, 64, 1625–1640. [CrossRef]

10. Keberle, M.; Tony, H.-P.; Jahns, R.; Hau, M.; Haerten, R.; Jenett, M. Assessment of Microvascular Changes in Raynaud’s
Phenomenon and Connective Tissue Disease Using Colour Doppler Ultrasound. Rheumatology 2000, 39, 1206–1213. [CrossRef]

11. Lee, S.I.; Lee, S.Y.; Yoo, W.H. The Usefulness of Power Doppler Ultrasonography in Differentiating Primary and Secondary
Raynaud’s Phenomenon. Clin. Rheumatol. 2006, 25, 814–818. [CrossRef] [PubMed]

12. Kim, S.-H.; Kim, H.-O.; Jeong, Y.-G.; Lee, S.Y.; Yoo, W.-H.; Choi, T.H.; Lee, S.-I. The Diagnostic Accuracy of Power Doppler
Ultrasonography for Differentiating Secondary from Primary Raynaud’s Phenomenon in Undifferentiated Connective Tissue
Disease. Clin. Rheumatol. 2008, 27, 783–786. [CrossRef] [PubMed]

13. Flower, V.; Barratt, S.; Hart, D.; MacKenzie, A.; Shipley, J.; Ward, S.; Pauling, J. High Frequency Ultrasound as a Novel Approach
to Quantifying the Digital Microangiopathy of Systemic Sclerosis. Arthritis Rheumatol. 2018, 70 (Suppl. 10).

14. Hata, J. Seeing the Unseen. New Techniques in Vascular Imaging. In Toshiba Medical Review; Toshiba Leading Innovation: Tokyo,
Japan, 2014; pp. 1–8.

15. Artul, S.; Nseir, W.; Armaly, Z.; Soudack, M. Superb Microvascular Imaging: Added Value and Novel Applications. J. Clin.
Imaging Sci. 2017, 7, 45. [CrossRef] [PubMed]

16. He, M.-N.; Lv, K.; Jiang, Y.-X.; Jiang, T.-A. Application of Superb Microvascular Imaging in Focal Liver Lesions. World J.
Gastroenterol. 2017, 23, 7765–7775. [CrossRef] [PubMed]

17. Venkatramani, H.; Sabapathy, S.R. Fingertip Replantation: Technical Considerations and Outcome Analysis of 24 Consecutive
Fingertip Replantations. Indian J. Plast. Surg. 2011, 44, 237–245. [CrossRef] [PubMed]

18. Shores, J. Anatomy and Physiology of the Fingertip. In Fingertip Injuries: Diagnosis, Management and Reconstruction; Springer:
Cham, Switzerland, 2015; pp. 1–9.

19. Harenberg, P.S.; Jakubietz, R.G.; Jakubietz, M.G.; Schmidt, K.; Meffert, R.H. Reconstruction of the Thumb Tip Using Palmar
Neurovascular Flaps. Oper. Orthop. Traumatol. 2012, 24, 116–121. [CrossRef] [PubMed]

20. Martinoli, C.; Derchi, L.E. Gain Setting in Power Doppler US. Radiology 1997, 202, 284–285. [CrossRef]
21. Rubin, J.M. Power Doppler. Eur. Radiol. 1999, 9 (Suppl. 3), S318–S322. [CrossRef]
22. Smith, V.; Herrick, A.L.; Ingegnoli, F.; Damjanov, N.; De Angelis, R.; Denton, C.P.; Distler, O.; Espejo, K.; Foeldvari, I.; Frech, T.;

et al. Standardisation of Nailfold Capillaroscopy for the Assessment of Patients with Raynaud’s Phenomenon and Systemic
Sclerosis. Autoimmun. Rev. 2020, 19, 102458. [CrossRef]

23. Tovt, L.; Pansecchi, M.; Picasso, R.; Pistoia, F.; Zaottini, F.; Martinoli, C.; Sanguinetti, S. Evaluation of Digital and Nailfold
Perfusion in Systemic Sclerosis: Role of Ultrahigh-Resolution Ultrasonography. Semin. Musculoskelet. Radiol. 2021, 25, 1–23.
[CrossRef]

http://doi.org/10.1002/art.1780160506
http://www.ncbi.nlm.nih.gov/pubmed/4742842
http://doi.org/10.1038/nrrheum.2010.104
http://www.ncbi.nlm.nih.gov/pubmed/20703220
http://doi.org/10.1136/annrheumdis-2013-204424
http://www.ncbi.nlm.nih.gov/pubmed/24092682
http://doi.org/10.2174/157339710904140417125010
http://doi.org/10.1093/rheumatology/kez374
http://www.ncbi.nlm.nih.gov/pubmed/31750929
http://doi.org/10.1016/j.autrev.2017.05.019
http://doi.org/10.1002/art.39718
http://doi.org/10.3899/jrheum.160592
http://doi.org/10.1002/acr.21836
http://doi.org/10.1093/rheumatology/39.11.1206
http://doi.org/10.1007/s10067-005-0167-0
http://www.ncbi.nlm.nih.gov/pubmed/16391889
http://doi.org/10.1007/s10067-008-0851-y
http://www.ncbi.nlm.nih.gov/pubmed/18246378
http://doi.org/10.4103/jcis.JCIS_79_17
http://www.ncbi.nlm.nih.gov/pubmed/29404197
http://doi.org/10.3748/wjg.v23.i43.7765
http://www.ncbi.nlm.nih.gov/pubmed/29209117
http://doi.org/10.4103/0970-0358.85345
http://www.ncbi.nlm.nih.gov/pubmed/22022034
http://doi.org/10.1007/s00064-011-0081-3
http://www.ncbi.nlm.nih.gov/pubmed/22430376
http://doi.org/10.1148/radiology.202.1.8988227
http://doi.org/10.1007/PL00014064
http://doi.org/10.1016/j.autrev.2020.102458
http://doi.org/10.1055/s-0041-1731537


Diagnostics 2021, 11, 1743 9 of 9

24. Schioppo, T.; Orenti, A.; Boracchi, P.; De Lucia, O.; Murgo, A.; Ingegnoli, F. Evidence of Macro- and Micro-Angiopathy
in Scleroderma: An Integrated Approach Combining 22-MHz Power Doppler Ultrasonography and Video-Capillaroscopy.
Microvasc. Res. 2019, 122, 125–130. [CrossRef]

25. Newman, J.S.; Laing, T.J.; McCarthy, C.J.; Adler, R.S. Power Doppler Sonography of Synovitis: Assessment of Therapeutic
Response—Preliminary Observations. Radiology 1996, 198, 582–584. [CrossRef] [PubMed]

26. Freire, V.; Bazeli, R.; Elhai, M.; Campagna, R.; Pessis, É.; Avouac, J.; Allanore, Y.; Drapé, J.-L.; Guérini, H. Hand and Wrist
Involvement in Systemic Sclerosis: US Features. Radiology 2013, 269, 824–830. [CrossRef] [PubMed]

http://doi.org/10.1016/j.mvr.2018.07.001
http://doi.org/10.1148/radiology.198.2.8596870
http://www.ncbi.nlm.nih.gov/pubmed/8596870
http://doi.org/10.1148/radiol.13121994
http://www.ncbi.nlm.nih.gov/pubmed/24009352

	Introduction 
	Vascular Anatomy of the Fingertip 
	Technical Aspects of the Fingertip Ultrasound Imaging 
	PD and SMI Findings in the Nailfold 
	Discussion 
	References

