
A 52-Month Summary of Results Using Calcium Hydroxylapatite
for Facial Soft Tissue Augmentation

THOMAS L. TZIKAS, MD�

OBJECTIVES In this large-scale clinical review, we investigated the safety and efficacy of Radiesse, an
injectable calcium hydroxylapatite (CaHA) implant, in treatment of nasolabial folds, marionette lines,
and other areas of the face.

METHODS After obtaining informed consent from the subjects, CaHA was injected in 1,000 patients
(886 women and 114 men, ranging in age from 21 to 85 years) for a variety of facial aesthetic applica-
tions over a period of 52 months. Typically, CaHA was administered with a 27-gauge 1/2, or 1 1/4-inch
needle.

RESULTS The nasolabial folds were the most frequently treated site, followed by the marionette
lines/oral commissure. More than 80% of patients reported persistence of results at 12 months. The
most frequently reported adverse events were erythema and ecchymosis. The formation of nodules was
rare and was chiefly confined to the lips. Only two patients experienced nodule formation outside the
lips.

CONCLUSIONS Over a period of more than 4 years, we found that CaHA performed well, with a
favorable safety profile, high patient satisfaction, and good durability.

Dr. Tzikas is a member of the BioForm Clinical Advisory Board and the BioForm Medical Education Faculty.

Soft tissue fillers offer a versatile, nonsurgical

option for facial augmentation and contouring

with a multitude of potential aesthetic applications.

The ideal tissue filler for facial augmentation and

contouring should be nonallergenic, durable,

easy to inject, ‘‘user-friendly,’’ cost-effective, and

malleable enough to provide a ‘‘natural’’ look and

feel. Further, an ideal product should degrade

naturally, require no reconstitution or refrigeration,

have a long shelf-life, evoke minimal pain on

injection, require minimal downtime, and exhibit

few side effects.1

Radiesse (BioForm Medical, San Mateo, CA) is one

injectable soft tissue filler among several. Its unique

profile makes it particularly well suited for facial

augmentation and contouring. In particular, its bio-

compatibility, ease of use, and enhanced durability

offer physicians flexibility in both injection and areas

of application.

Radiesse

Radiesse is composed of calcium hydroxylapatite

(CaHA) microspheres (25 to 45 mm) suspended in an

aqueous carboxymethylcelluose gel carrier that can

be injected via a fine-gauge needle, usually 27-gauge.

Mechanism of Action

When placed into soft tissue, Radiesse provides im-

mediate correction. As the gel carrier is absorbed, the

CaHA particles act as a scaffold for new tissue for-

mation and collagen deposition. Over time, the

CaHA particles are broken down into calcium and

phosphate ions and slowly removed via the body’s

normal metabolic pathways. When CaHA is placed

in soft tissue, new collagenous matrix forms at the

implant site.2 No osteoblast activity, i.e., calcifica-

tion or ossification, has been observed in soft tissue.

CaHA is unlikely to provoke allergic or other

adverse reactions.
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Marmur and coworkers3 examined punch biopsies

using standard light and electron microscopy tech-

niques in a small number of patients at 1 and 6

months following injection of CaHA into the dermis.

Biopsies at 1 and 6 months showed CaHA micro-

spheres scattered in the dermal/subcutaneous junc-

tion with minimal inflammation and evidence of new

fibroelastic fibers surrounding the microspheres but

no apparent migration. No granuloma formation,

ossification, or foreign body reactions were evident.3

Longevity of aesthetic correction in the face has been

reported to range from 10 to 14 months with an

average correction of 1 year.1,4

Applications of Radiesse

Radiesse was recently approved in the United States

for facial cosmetic applications, such as correction of

moderate to severe facial wrinkles and folds, such as

nasolabial folds, and restoration and/or correction of

the signs of facial fat loss (lipoatrophy) in people

with human immunodeficiency virus (HIV). Rad-

iesse has also been used off-label in the United States

for a variety of aesthetic applications, including

nasal augmentation and contouring, cheek augmen-

tation and rejuvenation, correction of marionette

lines, and correction of depressed scars.4,5–10

Methods and Materials

The objective of this retrospective review was to

evaluate the safety and efficacy of CaHA for facial

soft tissue agumentation and contouring in a large

patient population. Over a 52-month period, from

October 2002 to January 2007, we injected CaHA in

1,000 patients (886 female and 114 male) ranging

from 21 to 85 years of age, for a variety of facial

contouring applications (Figure 1).

Patients were eligible for participation if they were at

least 18 years of age, capable of providing informed

consent, and had a facial soft tissue deficiency ame-

nable to treatment. Patients were counseled as to the

benefits and risks of the experimental treatment and

were accepted for treatment only after providing

informed consent. Standardized digital photography

was used before and after treatment. Informed

consent was obtained from all subjects. The study

protocol conformed to the guidelines of the 1975

Declaration of Helsinki and was approved by our

institutional review board.

The primary areas treated were the nasolabial folds,

marionette lines, prejowl depressions, acne scars,

malar eminence enhancement, and generalized soft

tissue defects (Table 1). CaHA was administered

with a 27-gauge 1 1/4-inch needle, using a retrograde

injection technique. The precise technique and in-

jection volumes used varied depending on the area

being augmented (Table 2).

Generally, a linear threading, cross-hatching, or

fanning technique is used to deposit threads of the

material in multiple layers as needed to bolster or

support the fold or deficiency (Figure 2). The correct

depth of the needle is at the deep dermal junction

(i.e., subdermal plane).

To maximize patient comfort, a minimal amount of

local anesthesia was administered using lidocaine

Figure 1. Facial contouring applications for injectable CaHA.
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(1%) with 1:100,000 epinephrine. Ice packs and a

topical anesthetic were applied 5 minutes before and

after injections. Following administration, the injec-

tion site was gently massaged and patients were

observed for adverse reactions.

Results

Safety

CaHA was generally well tolerated. The most com-

monly reported side effects were erythema and

ecchymosis. These effects were mild and transient

and typically resolved within 2 weeks. Commentary

on these minimal side effects and our approaches to

treatment for them may be found in the discussion

section.

Duration of Effect

There was a high early satisfaction rate, with most

patients experiencing at least 80% persistence of

effect at 1-year follow-up without retreatment, in-

dependent of the area of the face where treatment

was received. In general, we found that CaHA per-

sisted for at least 1 year at most sites in most pa-

tients. At 1.5 years and beyond, results varied,

depending on such factors as age, depth of depres-

sion, location, and tissue thickness.

Figures 3–6 are representative of patients treated

with CaHA in our practice. Figure 3 shows a

TABLE 2. Areas Augmented and Techniques

Area Augmented

Technique(s) Used

(Retrograde Injection)

Nasolabial folds Tunneling, linear

threading, fanning

Marionette lines Fanning, cross-hatching

Oral commissure Fanning, cross-hatching

Malar augmentation Linear threading, fan-

ning, and cross-

hatching

Submalar augmentation Cross-hatching,

deep dermis to

subcutaneous

Glabella furrows Linear threading

Acne scars Subcision, linear

threading, fanning

Chin contouring Linear threading,

cross-hatching

Mental crease Subcision, linear

threading

Nasal contouring Small linear threads

Prejowl sulcus Linear threading,

cross-hatching

Figure 2. Injection techniques: fanning, threading, and cross-
hatching. (A) Marionette lines, (B) Nasolabial folds.

TABLE 1. Areas Treated with Radiesse

Area

Number of

Patients

Nasolabial folds 760

Marionette lines/oral commissure 684

Lips 349

Glabella 235

Cheek augmentation 123

Chin 106

Prejowl sulcus 48

Scars 6

Forehead 29

Nose 11

Periocular area 21

Earlobes 1

Malar area 2

Ear lobe 1

Rhytid 1

Mental crease 1

Philtrum 3
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48-year-old female patient prior to treatment and

12 months after injection of 2 mL of CaHA for

nasolabial folds and marionette lines.

Figure 4 shows a 63-year-old female patient prior to

treatment, 12 and 20 months after initial injection of

3 mL of CaHA for nasolabial lines and marionette

lines. Patient received 1 mL of CaHA 7 months after

the initial treatment for marionette lines and prejowl

sulcus. Figure 5 shows a 37-year-old female patient

prior to treatment and 6 months after injection of

2 mL total injection of CaHA (greater than 1 mL to

the left cheek and less than 1 mL to the right cheek)

for cheek depression caused by trauma from earlier

cheek implant. Figure 6 shows a 48-year-old male

patient prior to treatment and 35 months after in-

jection of 0.5 mL of CaHA to concave side of nose

during rhinoplasty procedure.

Discussion

Our results using Radiesse in 1,000 patients dem-

onstrate that the compound is effective and well

tolerated for a broad range of facial soft tissue aes-

thetic applications. In an earlier study we performed

Figure 4. A 63-year-old female patient (A) prior to treatment
and (B) 12 and (C) 20 months after initial injection of 3 mL of
Radiesse for nasolabial lines and marionette lines. Patient
received 1 mL of Radiesse 7 months after the initial treat-
ment for marionette lines and prejowl sulcus.

Figure 3. A 48-year-old female patient (A) prior to treatment
and (B) 12 months after 2-mL injection of Radiesse for naso-
labial folds and marionette lines and 1 mL to lips and vertical
lip lines.
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of CaHA in 90 patients, high patient satisfaction was

also noted, with 88% of patients reporting good or

excellent satisfaction with their results at 6 months

following treatment.7

Radiesse was well tolerated over the 4 years of use

described here. Adverse events were minor, and most

resolved without treatment. No product-related se-

rious adverse events were reported. Some patients

experienced minor effects, such as redness, swelling,

itching, and bruising, which are commonly seen with

any injectable material, including collagen and

hyaluronic acid. These effects resolved within a few

days post-injection. We advise patients that swelling

Figure 5. A 37-year-old female patient (A) prior to treatment and (B) 6 months after injection of 2 mL total injection of
Radiesse (greater than 1 mL to the left cheek and less than 1 mL to the right cheek) for cheek depression caused by trauma
from earlier cheek implant.

Figure 6. A 48-year-old male patient (A) prior to treatment and (B) 35 months after 0.5-mL injection of Radiesse to concave
side of nose during rhinoplasty procedure.
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and ecchymosis can be minimized by gentle com-

pression of the injection site with an ice pack for

several hours after treatment and by keeping the

head upright and elevated overnight following

treatment.

In our clinical review, we initially noted some nodule

formation with the use of CaHA for lip augmenta-

tion. (These nodules should not be confused with

granulomas; they were merely an aggregation of

material due to the sphincteric action of the orbic-

ularis oris muscle.) Nodules were treatable via mas-

sage, needle disruption of the nodules, or excision.

All resolved with or without intervention. However,

the incidence of nodule presentation was inversely

related to our own injection experience over time. In

349 lip augmentation patients, the overall incidence

of nodule formation in the lips in our study was

5.9%. However, the incidence declined to less than

2% for the last 100 lips treated (similar to the 1.7%

overall incidence of nodule formation in all regions

treated in all patients). These results suggest that lip

augmentation with CaHA, if performed at all,

should be performed only by clinicians who are well

versed with the use of CaHA in other areas of the

face. Other investigators have reported a reduced

incidence of lip nodules by using a smaller injection

volume in combination with a more conservative

threading technique.11

Outside the lips, nodule formation is rare. There

were only two nasolabial folds patients (0.002%)

with visible nodules outside the lips. This resulted

from a too superficial injection technique. Both

patients had resolution of nodules within 6 months.

Attempted treatment consisted of disruption of the

nodules with a 22-gauge needle. Areas of lumpiness

or unevenness following CaHA injection should

not be confused with nodule formation and are likely

to be due to technique issues, rather than product-

related. This can be minimized by injecting at the

proper depth (subdermal plane), depositing

material in fine linear threads rather than in a bolus,

and by massaging the site immediately following

injection.

In our experience, injection volumes required with

Radiesse are considerably less than those required

with collagen or hyaluronic acid products. In addi-

tion, unlike collagen or hyaluronic acid filler mate-

rials, which typically require a certain degree of

overcorrection, a conservative approach is best with

CaHA injection. There is no need for overcorrection,

because it naturally provides for a 1:1 correction. In

our study, the mean aggregate injection volume was

1.9 mL. Volumes ranged from 0.2 to 10.4 mL, de-

pending on the area(s) being augmented, the number

of areas treated, and the number of visits, as well as

individual patient characteristics. With these number

of variables and with our retrospective design, we

are unable to correlate volume of filler injected with

duration of effect. Good longevity was noted, with

480% of patients reporting persistence of results at

12 months.

We find that the majority of patients return in 12 to

18 months for additional injection. This timeline has

been roughly approximated in other studies as well.

Felderman1 cites clinical correction of ‘‘at least one

year.’’ Busso and Karlsberg4 have estimated that the

average duration of effect is 14 to 15 months in the

patients treated with cheek augmentation. In the

pivotal clinical trial for lipoatrophy, skin thickness

measurements at 12 months remained statistically

better than those at baseline.5

Radiesse has several attributes that make it partic-

ularly apt for facial contouring and enhancement

applications. Highly biocompatible and with mini-

mal acute reactions to injection and no reported se-

rious side effects, the CaHA particles become fixed

in position over time, do not migrate, and take on

the natural characteristics of the soft tissue as new

collagen is deposited.

As with any aesthetic procedure, patient satisfaction

can be optimized by keeping in mind certain treat-

ment considerations and by carefully discussing

expectations with each patient. In our study,

CaHA was successfully used in patients up to 85

years of age. However, because these patients

D E R M AT O L O G I C S U R G E RYS 1 4

R E S U LT S O F U S I N G C A L C I U M H Y D R O X Y L A PAT I T E



have poorer skin elasticity with deeper lines and

grooves, they may have a decreased fibroelastic re-

sponse that may limit results. Hence, they often need

larger volumes of filler with repeat injections and

should be counseled to help avoid unrealistic ex-

pectations.

There is a learning curve for application of Radiesse,

with ease of injectionFand adroitness of injection as

wellFmore readily achieved in one area of the face

than in another. For example, nasolabial folds pres-

ent little challenge, even to novice aesthetic physi-

cians. Marionette lines and cheek augmentation may

be logical next steps in the learning curve. In con-

trast, other areas, for example, the lips and the

infraorbital rim, are not good areas of treatment

by inexperienced injectors.

We appreciated the ease of use of Radiesse, its pre-

mixed formulation, and its availability in the 1.3-mL

syringe for the initial treatment and the 0.3-mL

syringe for touch-up. Potential advantages of CaHA

include the lack of serious and persistent side effects,

biocompatibility with surrounding tissue, biode-

gradability, and reasonable durability. Radiesse

appears to be suitable for a variety of facial

augmentation and contouring applications. We

anticipate reading similar studies of satisfaction

with the product in the clinical literature in the

years to come.
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