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INTRODUCTION

Apart from the face and neck, the hand is the most 
visible unclothed area of the body.[1,2] However, despite 
great advances in facial cosmetic procedures, hand 
rejuvenation has been largely neglected.[2,3] Cosmetic 
patients notice that the aged appearance of their hands 
contrasts with their rejuvenated face,[1,3] and increasingly 
request hand rejuvenation procedures.[4]

With age, the appearance of the hand changes, as 
illustrated in the 5-point Hand Grading Scale [Table 1],[5] 
due to both intrinsic and extrinsic factors.[4] Extrinsic 
ageing affects the epidermal and dermal layers 
following exposure to the sun, chemicals and smoking, 
and can manifest as actinic keratosis (premalignant), 
solar lentigines, punctate hypopigmentation and solar 
purpura.[3,4] In contrast, intrinsic ageing alters the 
deeper soft tissue planes, decreasing skin elasticity, soft 
tissue volume (dermal and fat atrophy) and dermal 

vascularity. [4,6] Signs of intrinsic ageing include wrinkles, 
translucent, lax and thinner skin and prominent veins, 
joints and tendons.[2,3,6]

A number of options are available to restore the youthful 
appearance of the hands. Most hand rejuvenation 
treatments focus on extrinsic ageing by unifying 
pigmentation and skin resurfacing. These treatments, 
including topical acids (tretinoin and vitamin C, 
among others), topical 5-fluorouracil, bleaching agents, 
microdermabrasion, chemical peeling (light and medium 
peels) and laser or intense pulse light treatments, have 
been shown to be the most appropriate.[3,4] However, 
some of these temporary treatments can be associated 
with permanent pigmentation changes and hypertrophic 
scarring.[1,2] Sclerotherapy and phlebectomy have been 
used to minimize the appearance of veins,[3,4] but these 
are uncommon procedures that can be unnecessary 
following volume restoration.[1] Hand volume restoration 
or contouring can address most intrinsic signs of ageing 
and can be used alone or in combination with other hand 
rejuvenation methods previously mentioned.[1] Here, we 
summarize the different dermal fillers used to restore the 
youthful appearance of hands and describe our preferred 
method of injecting calcium hydroxylapatite (CaHA; 
Radiesse, Merz Pharmaceuticals GmbH, Frankfurt, 
Germany) for hand rejuvenation.

Following the trend in facial cosmetic procedures, patients are now increasingly requesting hand rejuvenation 
treatments. Intrinsic ageing of the hands is characterized by loss of dermal elasticity and atrophy of the subcutaneous 
tissue. Thus, veins, tendons and bony structures become apparent. Among the available procedures, intrinsic ageing 
of the hands is best improved by restoring the volume of soft tissue. Volume restoration can be achieved with a 
number of long-lasting dermal fillers with varying degrees of improvement and treatment longevity. The dermal 
fillers used in hand rejuvenation include autologous fat, collagen, hyaluronic acid, calcium hydroxylapatite and poly-
L-lactic acid. Here, we describe our preferred injection method for hand rejuvenation using calcium hydroxylapatite 
and a single-bolus injection.
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scarring.[1,2,7,9] Fresh fat tissue, or previously harvested fat 
tissue that has been frozen and thawed, is then injected 
into the hands of patients.[3] Fat that has been centrifuged 
prior to injection has been associated with better results.[3] 
Multiple treatments are generally required and duration 
of effect is unpredictable, particularly with fat tissue that 
has not been centrifuged. [1,3,10] An uneven surface and the 
presence of lumps have been reported in some patients, 
but this could be reduced by injecting small volumes of fat 
tissue with many passes, which may also improve tissue 
grafting and treatment longevity.[1,2] The main side-effect 
of the procedure is oedema, which is often dependent 
on injection volumes.[2,3] According to Coleman (2002), a 
minimum of 20 cc of centrifuged fat should be injected 
into each hand for significant improvement, but some 
patients may note that the resulting oedema lasts for up 
to 16 weeks.[2] In addition, this procedure is also very 
expensive.[10] In our experience, a standard treatment 
with CaHA requires two 1.5 mL vials and costs around 
€600 at the time of writing, although prices will vary 
from country to country. A survey among local plastic 
surgeons and dermatologists revealed that the cost of 
harvesting fat for autologous fat injection in Germany 
is, on average, over three-times the cost of one CaHA 
injection, although each injection using the harvested 
fat costs around half as much as one CaHA injection. 
Therefore, it would take several autologous fat injections 
to reach the break-even point, and the initial outlay is 
considerably higher compared with CaHA injections.

COLLAGEN

Collagen has been widely used as a dermal filler 
in cosmetic surgery, although it is not currently 
marketed. Bovine collagen has not been successful in 
correcting hand appearance due to its consistency, flow 
characteristics, lack of longevity and the resulting uneven 
skin surface.[7] However, recently, promising results with 
porcine collagen were reported.[11] For hand rejuvenation, 
the duration of effect of porcine collagen injection is yet to 
be reported. In the treatment of deep nasolabial wrinkles, 
porcine collagen lasted for up to 12 months; however, it 
should be noted that such results cannot be extrapolated 
to hand augmentation as the duration of effect in hands, 
which lack expression muscles, is likely to be different.[12]

HYALURONIC ACID

The ageing process results in the depletion of endogenous 
hyaluronic acid (HA), which has an important role in the 
dermal extracellular matrix for hydration, biomechanical 
integrity and oxidative stress protection. [13,14] Addition 
of exogenous HA in vitro increases the proliferation of 
human fibroblasts[15,16] and promotes endogenous HA 
production.[17] Thus, intradermal injection of native 
HA increases dermal thickness and elasticity. [18,19] 
Hyaluronidase can also be used to reverse any unwanted 

Table 1: The 5-point Hand grading scale[5]

0-No loss of fatty tissue

1-�Mild loss of fatty tissue and slight 
visibility of veins

2-�Moderate loss of fatty tissue and mild 
visibility of veins and tendons

3-�Severe loss of fatty tissue and 
moderate visibility of veins and 
tendons

4-�Very severe loss of fatty tissue and 
marked visibility of veins and tendons

DERMAL FILLERS USED FOR HAND VOLUME 
RESTORATION

Volume restoration has been shown to improve skin 
elasticity and reduce the appearance of wrinkles and 
prominent structures in the ageing hand.[1,7] In cosmetic 
surgery, several dermal fillers have been developed, 
but long-lasting fillers are best adapted for volume 
replacement in the hand [Table 2].[7,8]

AUTOLOGOUS FAT INJECTION

Volume replacement with autologous fat has been 
successfully used in hands.[2,3] The method involves two 
steps, fat harvesting and fat injections. Fat harvesting, 
generally from the abdomen or upper thighs, is an invasive 
procedure with potential risk of infection, bruising and 
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effects of native HA dermal filler if needed.[20] Cross-
linked HA, which is not degraded as quickly as native 
HA, has been shown to enhance the production of 
collagen in vivo[21] and can be injected as a volume filler 
subcutaneously. However, when using biphasic HA 
fillers [Table 2], injection in the deep dermis is necessary 
to avoid bluish skin discolouration due to the Tyndall 
effect. Adverse events can include the development of 
papules.[7] Additionally, research in facial HA fillers 
has shown adverse events related to excessive HA 
overcorrection,[22] and repeat injections may be needed 

in the event of undercorrection.[23] The duration of effect 
was not reported for hand volume restoration, but, for 
other indications, the effect lasted 6–12 months.[24-27]

CALCIUM HYDROXLYAPATITE

CaHA, an inorganic component in bone and teeth, can 
also be used as an inert and biocompatible dermal filler. [28] 
CaHA (Radiesse, Merz Pharmaceuticals GmbH) is a 
high-viscosity, high-elasticity filler[29] that is generally 
injected alone, but premixing with the local anaesthetic 
lidocaine[10,30] [Figure 1] was recently approved in the 

Table 2: Long-lasting Dermal Fillers for Hand Volume Restoration[7,8]

Substance Products Particle 
size

Injection 
technique

Depth of 
injection

Duration of effect 
for hand treatment 
(for other 
procedures*)

Adverse 
events†

Advantages Disadvantages

Fat tissue Autologous 0.1–0.3 cc 17- or 18-gauge 
needle or 
blunt cannula. 
Withdrawing 
technique

Subdermal or 
intramuscular

Not reported 
(unpredictable  
4–12 months[38])

- Biocompatibility. 
Potential 
neovascularization. 
Use of frozen 
tissue

Side-effects 
of fat tissue 
harvesting 
(e.g., 
infection). Very 
expensive. 
Uneven surface 
and lumps. 
Oedema lasting 
up to 16 weeks

Porcine collagen Dermicol-P35 
30G/Evolence® 
Breeze (Ortho 
Dermatologics)

27-gauge 
needle using 
retrograde linear 
threading or 
serial puncture 
technique, 
followed by 
massage

Mid- to deep 
dermis

Not reported (up to  
12 months[12])

- Experience in the 
US

Not currently 
marketed. 
Uneven skin 
surface. 
Potential 
hypersensitivity

Hyaluronic acid 
(HA)

Biphasic 
Restylane® 
(Medicis 
Pharmaceutical, 
Astra Zeneca) 
Monophasic 
Juvederm® 
(Allergan) 
Belotero® (Merz 
Aesthetics)

400–750-
µm 

diameter 
(biphasic 
only) No 
particle 

size

27- to 30-gauge 
needle using 
tunneling, 
tenting or 
microdroplets. 
18-gauge blunt 
canulla using 
the withdrawing 
technique

Dermal and/
or subdermal

Not reported (6–12 
months [24-27])

Visible 
subcutaneous 
papules

Promotes collagen 
production

Tyndall 
effect when 
biphasic HAs 
are injected 
intradermally

Calcium 
hydroxylapatatite 
(CaHA)

Radiesse® (Merz 
Pharmaceuticals 
GmbH)

25–45-µm 
diameter

26–28-gauge 
needle using 
tenting technique 
without 
overcorrection, 
massage. 
Use of blunt 
25–27-gauge 
cannulas is also 
possible

Subdermal ≥6 months[7,28,32] 
(12–15 months[38])

- Promotes collagen 
production. Colour 
and opacity 
conceal bones, 
veins and tendons. 
Possible control of 
viscosity through 
titration. Little 
downtime

Bolus injection 
technique can 
be intimidating 
for patients

Poly-L-lactic acid 
(PLLA)

Sculptra® 
(Sanofi Aventis)

40–63 µm 
diameter

25- or 26-gauge 
needle using 
tunneling or 
threading, and 
massage

Deep dermis 
or subdermal

3 months[41]  
(18–24 months[38])

Visible 
subcutaneous 
papules 
and risk of 
persistent 
granuloma

Promotes collagen 
production

Multiple 
treatments 
required 
resulting in 
high cost. 
Waiting period 
to determine 
full correction

*As described in the American Society for Dermatologic Surgery guidelines.[38] †In addition to usual dermal filler adverse events (bruising, swelling and 
tenderness).
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USA. CaHA can be titrated by mixing with lidocaine for 
optimal use in different areas.[29] The opacity and colour 
of CaHA blends well with the skin and conceals veins and 
tendons.[7] In addition, real-time correction is achieved[7] 
as no under- or overcorrection is required with CaHA.[31] 
The duration of hand volume restoration was reported to 
be more than 6 months[7,28,32,33] and, in other indications, 
up to 18 months.[34] Its long-lasting results may be due to 
neocollagenesis, which in laboratory studies continued for 
up to 72 weeks.[7] Treatment with CaHA results in little 
downtime for patients,[30] with only the usual adverse 
events described for dermal fillers, including bruising, 
oedema and tenderness.[7,28,35] In one study,[10] three 
reported cases of delayed oedema were all self-resolved. 
In a study of 101 patients, high satisfaction with CaHA 
treatment was reported by both physicians and patients.[32]

POLY-L-LACTIC ACID

Poly-L-lactic acid (PLLA) is a synthetic product that has 
been used for 30 years in surgical implants, and it has 
been hypothesized to stimulate collagen production. [9,36] 
Its use in hand rejuvenation has been previously 
reported.[9,36,37] However, treatment requires multiple 
injections[7] and can therefore be expensive for patients. [10] 
Unlike other long-lasting fillers, treatment with PLLA 
entails a waiting period to ascertain full correction,[1,37] 
but no overcorrection is required.[8] The effect of PLLA 
has been shown to last for 18–24 months in indications 
other than hand volumization.[38] In addition to bruising 
and oedema, adverse events include the development of 
visible subcutaneous papules and the risk of persistent 
granuloma.[9,36,39] These adverse events can be minimized 
by using a more diluted preparation with 7 mL of 
diluent per PLLA bottle[1,3] and ensuring massage during 
treatment followed by daily hand massage for 1 month 
posttreatment.[9]

INJECTION TECHNIQUES FOR HAND 
REJUVENATION

Knowledge of hand anatomy can influence the 
development of injection techniques. A recent report 
identified three distinct fatty laminae (superficial, 
intermediate and deep) divided by thin fascia on the 
dorsum of the hand.[40] The thickness of the superficial 
lamina seems to correlate with body mass index, and 
there are no vascular or neuronal structures in this 
lamina. The large dorsal veins and sensory nerves 
are located within the intermediate lamina, while the 
tendons are located in the deep lamina.[40] Theoretically, 
injection of dermal filler into the superficial lamina, 
above the veins, would best conceal the veins. However, 
to date, this has proved to be technically impossible 
without puncturing the veins. Injecting into the deep 
lamina towards the veins, above the metacarpal plane, 
is effective at concealing the veins, probably due to 

compression by the injected material [Figures 2 and 3]. 
Generally, dermal fillers are injected subdermally using 
a 25- to 32-gauge needle or a blunt cannula. The use of 
blunt cannulae, instead of sharp needles, minimizes the 
risk of damage to nerves and blood vessels.[2]

The injection techniques reported for hand volume 
restoration include:
•	 Tenting: injecting a single bolus by pinching the skin 

[Figure 2a].
•	 Serial puncture: injecting the filler in a series of small 

volumes along a line.
•	 Microdroplets: injecting minute amounts of filler at 

a large number of points [Figure 2b].[41]

•	 Tunneling or linear retrograde threading: once the 
needle is at the appropriate depth, injecting the 
filler along a line in a retrograde fashion (i.e., while 
withdrawing the needle).

•	 Fanning: without withdrawing the needle, several 
threads are injected radially.

For the single-bolus technique [Figure 2c], some 
physicians use premixed syringes with dermal filler and 
anaesthetic agent: CaHA[7,10,28,30] and PLLA.[9] Another 
technique consists of creating a bulla with a bolus of 
lidocaine and injecting the CaHA filler into the bulla; this 
is a quick, easy-to-administer technique that provides 
consistent results and positive patient feedback.[35] All 
fillers can cause swelling of the dorsum of the hands for 
several days. Bruising may also occur, but is rare with the 
single-bolus technique described in detail below. Massage 
can cause discomfort when performed too vigorously.

COMPARISON OF THE DIFFERENT METHODS

The dermal fillers and preferred injection techniques 
for hand volume restoration are summarized in Table 2.

PRACTICAL CONSIDERATIONS

Our focus as dermatologists is using minimally invasive 
techniques for hand augmentation. To date, we have 
treated around 50 cases of hand augmentation. At the 
present time, CaHA is our preferred filler for hand 
rejuvenation due to its high lifting capacity, viscosity and 
elasticity, and longevity due to stimulation of collagen 
production. We also use cross-linked HA as a filler for 
hand augmentation, while for treating dermal elastosis 
we use non cross-linked, native HA and an intradermal 
injection technique. This leads to smoothing and 
thickening of the skin without affecting the subdermal 
volume.[18,19]

When using CaHA, diluting it with a local anaesthetic 
makes the procedure more comfortable for the patient. 
It also has the advantage of reducing the high viscosity 
of CaHA,[29] which allows for a more even distribution 
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of the product. This is important because a homogenous 
distribution of the filler is more desirable when treating 
a large surface area with a rather thin subcutaneous layer 
of tissue such as the back of the hands compared with 
areas of the face, which are typically treated with dermal 
fillers. Standard practice is to add one part lidocaine to 
four parts CaHA; but in limited cases only, it might be 

useful to add more lidocaine to reduce viscosity further 
and thus facilitate a more even distribution of the product. 
Edelson[7] used 0.5 mL of lidocaine for 1.3 mL of CaHA, 
resulting in the addition of 38.4% of liquid volume. The 
process of diluting CaHA with the local anaesthetic is 
shown in Figure 1. Busso and Voigts[42] have shown that 
with 10 mixing passes, an even distribution of lidocaine in 

Figure 1: Procedure for mixing calcium hydroxylapatite (CaHA) with lidocaine:[30] (a) pull lidocaine into a 3-mL syringe, (b) 
connect the syringe to a connector, fill with lidocaine, (c) connect syringe containing CaHA to connector, (d) push contents 
of CaHA syringe into the syringe containing lidocaine, push plungers back and forth ³10 times, inject with CaHA syringe

cba d

Figure 2: Examples of dermal filler injection techniques for hand volume restoration: (a) tenting of the skin,[7] (b) microdroplet 
technique showing injection points at the dorsal hand (20 microdroplet injections per hand, random injection point distribution 
avoiding blood vessels),[41] (c) injection site forming a bolus of calcium hydroxylapatite mixture (0.5 mL bolus) in the areolar 
plane[7]

Figure 3: Bolus injection with calcium hydroxylapatite and lidocaine: A 54-year-old, treatment-naïve, female patient (a) before 
treatment, (b) after injection, in the central part of the dorsum of the hand and (c) after sitting on the hand for 10 min

cba

cba
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CaHA is achieved with the expected reduction in viscosity 
and extrusion force, but with no difference in needle jam 
rates, elasticity and pH compared with CaHA alone.

For hand augmentation, we generally use a 28-gauge, 
three-quarter-inch, thin-wall needle. The administration 
of a single bolus instead of several boluses, fanning, serial 
puncture or microdroplets reduces the risk of bruising 
as the number of injection sites is minimized. After the 
implantation of the bolus, the patients are advised to sit 
on the dorsum of their hands for 10 min. The pressure 
and warmth generated by this procedure flattens out the 
boluses considerably [Figure 3]. Subsequently, a massage 
of the dorsum of the hands is performed in the surgery 
until even distribution and filling is achieved. Examples 
of the results from this technique are shown in Figures 
3–5. Figures 4b and 4c show a clear improvement after 
6 weeks and 6 months compared with before treatment 
[Figure 4a]; the tendons are less visible and fine wrinkles 
have been ameliorated, representing dermal elastosis. 
Figure 5b shows a similar improvement over baseline 
[Figure 5a] in another patient 6 months after treatment. 
Our current practice is to administer up to 0.8 mL of 
local anaesthetic, which enables an even easier spread 

of the product after sitting on the hand and massaging. 
The beneficial results of this technique typically last for 
at least 1 year.

SUMMARY

A number of long-lasting dermal fillers have been 
used for hand rejuvenation. Their characteristics and 
corresponding injection techniques allow the physician 
to tailor the treatment to the individual’s needs.
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