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THE HAND SURGERY LANDSCAPE
The Use of Point of Care Ultrasound in

Hand Surgery
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Point of care ultrasound (POCUS) is the use of ultrasound (US) imaging technology by non-
sonographer, non-radiologist treating clinicians. Handheld US systems are increasing in
popularity and becoming widely available and easily accessible to hand surgeons in clinical
practice. Adapting POCUS into the repertoire of the hand surgeon can aid in the diagnosis of
many common hand surgery presentations and shorten operative times. In this review, we
outline the potential uses and advantages of incorporating POCUS into hand surgery practice
incuding its use in emergencies such as trauma, infections, and foreign body localization, as
well as elective presentations such as nerve compression, procedural guidance, and anes-
thesia. Finally, this review outlines the training and curriculum development required to
ensure safe implementation of POCUS into a hand surgery practice. (J Hand Surg Am.
2021;-(-):-e-. Copyright � 2021 by the American Society for Surgery of the Hand. All
rights reserved.)
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P OINT OF CARE ULTRASOUND (POCUS) is a
focused ultrasound (US) examination per-
formed by treating clinicians to enhance a

traditional physical examination. Although the use of
POCUS cannot be considered a replacement for
clinical judgment, it can be used at the bedside to
help provide an immediate answer for a specific
clinical question.

Point of care US was first described in 1990 for its
use in common emergency presentations. Because it
is a noninvasive, radiation-free, real-time imaging
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modality, indications for using POCUS have
grown exponentially outside the emergency
department.

Ultrasound technology has become miniaturized,
cheaper, and more widely available. New systems are
ultraportable, connect wirelessly to a display device
such as a smartphone or tablet, and are capable of
recording high-quality images. Some systems have
developed artificial intelligence algorithms to provide
remote teleguidance for users and secure cloud-based
storage.

Most hand surgeons have not yet introduced
POCUS into routine clinical practice. When US was
performed before surgery by a hand surgeon, the
results influenced management in 21% of cases,
including making the decision to manage non-oper-
atively, adaptation of the surgical approach, and the
choice of anesthesia.1 Point of care US is also sub-
stantially cheaper than alternative imaging such as
magnetic resonance imaging.

This review aims to outline potential uses and
advantages of incorporating POCUS into hand sur-
gery practice in both the emergency and elective
settings.
� 2021 ASSH r Published by Elsevier, Inc. All rights reserved. r 1
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FIGURE 1: A Digital flexor tendon in the longitudinal axis. There is a hyperechoic rim of bone in the far field with overlying parallel
tendon fibres in the near field. B Flexor tendon is shown in short axis as demonstrated by the central hypoechoic area. All US images
were generated using a ultraportable handheld device. The images are of lesser quality than would be expected using a larger cart-based
system.
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POINT OF CARE US IN EMERGENCY HAND
SURGERY
Assessment of tendon injuries

Point of care US may be used to assess tendon injury,
particularly when the clinical examination is limited
by pain. In the longitudinal plane, tendons demon-
strate a fibrillar pattern of parallel hyperechoic lines
on US (Fig. 1A), whereas in transverse, they appear
as hyperechoic ovoid structures containing brightly
clustered dots (Fig. 1B). A rupture appears as a def-
inite gap in the tendon or an inability to identify the
proximal or distal ends, often associated with the
formation of intervening hypoechoic hematoma.2

Akhavan et al3 compared the US appearance of
tendons with intraoperative pathology and demon-
strated a sensitivity and specificity of 100% and
99.4%, respectively, for the diagnosis of tendon lac-
erations when it was performed by emergency phy-
sicians. In cadaveric studies, surgeon-performed US
could detect 96.2% of flexor tendon lacerations and
could localize the proximal stump in 78% of cases,4

reducing extensive intraoperative exploration. In
closed injuries, sensitivity and specificity were re-
ported to be as high as 95% to 96% and 93% to 95%,
respectively, outperforming clinical examination.5

Ultrasound can also be used to triage patients with
poor outcomes after tendon repair. Features used to
identify lacerations acutely may also indicate rupture
after surgery, and dynamic examination combined
with abnormal peritendinous soft tissue suggests ad-
hesions. Budovec et al6 reported 100% sensitivity and
93% specificity when US performed by a radiologist
was used to diagnose postoperative tendon rupture or
adhesive scarring.
Soft tissue hand infections

In pyogenic tenosynovitis, delays in treatment can
have a negative impact on prognosis. Hallmarks of
J Hand Surg Am. r V
tenosynovitis on US include increased fluid volume
in the sheath, seen as a hypoechoic collection around
the tendons, improving tendon visualisation.2 Infec-
tive effusions tend to be more echogenic and are
often accompanied by thickened and hyperechoic
surrounding soft tissue and a thickened synovial
sheath, with an increased diameter compared with
other digits. Jardin et al7 report a sensitivity of 94.4%
and specificity of 74.4% in equivocal cases; all US
studies in the series were performed by operators with
variable training. Although this should remain a
clinical diagnosis, the use of POCUS in this setting
can serve as an adjunctive rule-in test for equivocal
cases, aiding earlier diagnosis and quicker initiation
of treatment.

Point of care US is also useful in detecting sub-
cutaneous collections. Hematomas and abscesses
appear as anechoic or hypoechoic collections dis-
rupting the surrounding normal tissue architecture,
resulting in a posterior enhancement artifact. They
may have septae and are often compressible. In the
case of abscesses, these may have an echogenic
irregular capsule and may exhibit swirling upon
movement of their contents (Fig. 2). The addition of
POCUS is useful in managing soft tissue infections,
for which it has the potential to change management
in a substantial proportion of cases.8 In the diagnosis
of abscesses, POCUS has a reported sensitivity of
97% and specificity of 83%.9 It may also be used to
guide drainage, aiding targeted aspiration.

Foreign object localization and removal

Whereas foreign objects that are radiopaque are
easily visualized on plain film radiographs, those that
are not can be difficult to identify and remove; over a
third are missed by the initial treating physician.10

Foreign objects appear sonographically as hyper-
echoic,8 although they may vary in appearance
(Fig. 3). Ultrasound detection of foreign objects has
ol. -, - 2021



FIGURE 2: A The left index finger of a patient with erythema and tenderness overlying the middle phalanx. This is likely a soft tissue
abscess. B Longitudinal view of the same digit shown in (A) demonstrating a hypoechoic collection in the soft tissue overlying the
extensor tendon. This supports the diagnosis of an abscess.

FIGURE 3: A metallic foreign object shown in A longitudinal and B short axis. Note the ring down artifact produced by the metal.
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an overall sensitivity and specificity of 72% and 92%,
respectively.11 In the specific case of radiolucent
bodies such as wood and plastic, it yields a sensitivity
of 96.7%.11 However, because foreign bodies them-
selves are heterogenous, these figures must be inter-
preted with caution. Point of care US can also be used
to localize objects during surgery. This can minimize
operative time and increase the accuracy of incisions
as well as reduce radiation exposure by reducing the
use of image intensifiers in the operating room.

Pain is a common presenting symptom in the
emergency setting. The placement of a transducer on
the skin can exacerbate this, decreasing patient
compliance. Use of copious amounts of gel within a
transducer sleeve can minimize discomfort by
reducing pressure, and applying a transparent dres-
sing over an open wound can also facilitate the US
examination. The water bath technique is also useful
in this setting.12 This technique involves placing the
extremity in a large flat bath of lukewarm water. The
transducer is then placed on or just under the surface
of the water above the area of interest without
touching it, acting as if it were a conventional gel
(Fig. 4). This allows accurate visualization of anat-
omy, although it may result in an artifact related to
J Hand Surg Am. r V
spatial resolution of the linear array transducer and
the motion artifact of the water bath. This is seen in
Figure 4B as the feathered outline of the finger’s soft
tissue. However, it dramatically reduces discomfort.
This technique has the added advantage of reducing
near-field dead space, an area of poor image quality
just beneath the transducer, improving visualization
of superficial foreign bodies. It also allows for dy-
namic image acquisition, because the patient can
move the hand within the water bath.
POINT OF CARE US IN ELECTIVE HAND SURGERY
Nerve compressions

Traditional diagnosis of nerve compression syn-
dromes is based on history and examination. How-
ever, equivocal cases can be challenging, and nerve
conduction studies are often required. Point of care
US may prove a useful adjunct in these cases. On US,
nerves have a fascicular appearance made of hypo-
echoic parallel lines separated by hyperechoic bands.
On transverse scanning, they have a honeycomb-like
appearance2 (Fig. 5).

In carpal tunnel syndrome, for instance, at the site
of compression, the nerve becomes flattened;
ol. -, - 2021



FIGURE 4: A Water bath technique. A linear transducer is placed on the surface of the water to increase near-field stand-off zone and
allow improved spatial resolution. B The same structure as shown in Figure 1(A), but the digit is imaged while immersed in a water bath.
Note the anechoic space created by the water that enhances the resolution of the flexor tendon underneath.

FIGURE 5: The median nerve is imaged in the forearm. It ap-
pears in the center of the image as a hyperechoic ovoid.
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proximally, it becomes swollen owing to vaso-
congestion. These findings are also visible on US.
Many different diagnostic criteria for carpal tunnel
syndrome have been described, such as variations in
the median nerve cross-sectional area, the absence of
nerve movability, and bowing of the flexor retinac-
ulum. In addition, US sensitivity has been reported
from 62% to 97.9%, comparable to that of nerve
conduction studies at 75% to greater than 85%.13

With specialized training, this could become a use-
ful adjunct for the hand surgeon, offering a speedy
diagnosis in the clinic with a method that is cheaper
and more comfortable for the patient compared with
nerve conduction studies.

Procedural guidance

In the clinic, hand surgeons often perform injections
for conditions such as de Quervain tenosynovitis or
J Hand Surg Am. r V
trigger finger. Ultrasound guidance is often not
employed in this setting, and injections are performed
blindly based on anatomical landmarks and
experience.

Ultrasound-guided trigger finger steroid injections
ensure the steroid is delivered within the flexor
sheath. Current cadaveric studies suggest that accu-
rate injection into the sheath is achieved in only 15%
of blind injections for trigger finger, as opposed to
70% accuracy for US-guided placement.14 It is un-
clear whether US guidance offers notable clinical
benefit, because true intrasheath injection has not
been demonstrated to offer a definitive advantage
over that outside the sheath. Trials comparing the
clinical technique of injecting and US guidance when
performed by an experienced radiologist demonstrate
no benefit with regard to pain or a decreased need for
reinjection.15

In the setting of de Quervain tenosynovitis, steroid
injections have a variable success rate. Failure of
treatment is often attributed to the presence of sep-
tations in the first extensor compartment, meaning
that the steroid may not come into contact with the
extensor pollicis brevis tendon when injected blindly.
Direct injection with POCUS guidance may improve
this. Studies comparing both blind and US-guided
injections demonstrated considerable improvement
in symptoms,16 which suggests that this improved
ability to target extensor pollicis brevis can deliver
tangible improvement to patients. This use can also
be expanded to ensure the targeted delivery of steroid
injections to small joint spaces such as the first car-
pometacarpal joint, or to avoid injection of important
structures such as nerves or tendons, in the setting of
collagenase injections for Dupuytren disease.

Finally, POCUS can also be used before surgery,
in surgical planning, to identify donor tendons and
nerves for grafting, and hence to improve accuracy
and minimize the size of incisions.
ol. -, - 2021
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Regional anesthesia techniques

Regional anesthesia is a useful tool in the elective
hand surgery setting. The use of wide-awake anes-
thesia also saves the patient recovery time and ob-
viates the risk associated with a general anesthetic.
The blockade of the median, ulnar, and radial nerves
in the forearm can produce total anesthesia of the
hand.

Ultrasound-guided nerve blocks, as opposed to
traditional landmark-based blocks, have been
demonstrated to be more effective when they are used
by an experienced operator. This could easily be
translated into elective hand surgery practice. After a
1-hour training session, Liebmann et al17 demon-
strated that physicians were able to accomplish these
blocks accurately in 9 minutes, and a Cochrane re-
view18 showed that nerve blocks performed by US
guidance provided superior motor and sensory
blockade.

TRAINING, GOVERNANCE, AND QUALITY
ASSURANCE
The use of POCUS by clinicians other than radiolo-
gists and sonographers has grown exponentially, and
formal clinical governance has not kept pace. Ultra-
sound is well-established as the most user-dependent
imaging modality. Importantly, POCUS practice
guidelines are being developed by many associa-
tions.19,20 Indeed the Royal College of Radiologists
suggests that training of non-radiological medical
practitioners should facilitate increased inter-
speciality collaboration.

Certain concepts of clinical governance apply in
general to any US training. These include, but are not
limited to19,20:

� Adherence to any national guidelines
� Training in US theory and normal anatomy as well
as identification of pathology

� Observed procedures before independent practice
� Recognition of when referral for a second opinion
is warranted

� Understanding of the interaction among different
imaging modalities

Furthermore, there are other concepts more spe-
cific to musculoskeletal US and hand surgery in
particular:

� Although US is established as an excellent method
of guiding procedures such as joint injections, the
importance of referral to an imaging specialist to
confirm the diagnosis and evaluate the severity of
the condition should not be overlooked.
J Hand Surg Am. r V
� Musculoskeletal imaging is perhaps the most
inherently multimodal radiologic speciality;
different diseases have different manifestations on
US, magnetic resonance, computed tomography,
and plain film imaging. An awareness of this is
paramount to safe practice.

A further important general point is to include the
acquired images as well as a written interpretation in
patients’ medical record. This facilitates communi-
cation among different physicians involved in patient
care, peer review, education, research, and audit.21 It
reinforces the need for a well-defined scope of prac-
tice for POCUS, analogous to the stethoscope as an
extension of the physical examination: complemen-
tary to, but not replacing, diagnostic US.

CONCLUSION
Point of care US has increased in accessibility and
popularity in recent years and has many potential
applications in both emergency and elective hand
surgery. Its incorporation into the routine practice of
the hand surgeon has the potential to improve pre-
operative planning, increase the accuracy of diag-
nosis, and reduce operative times and morbidity.
Point of care US also has the potential to improve the
allocation of resources. Careful oversight is required
to ensure that quality imaging is performed, adequate
training is provided, and governance standards are
maintained. The wide range of potential applications
and subsequent patient benefits suggest that POCUS
will have a key role in the future of hand surgery.
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