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abstract

Background: Platelet Rich Plasma (PRP) injections are used to treat (Achilles) tendinopa-

thies. It has been injected at different locations, but the feasibility of PRP injections and 

distribution after injection has not been studied.

Purpose: to evaluate (1) the feasibility of ultrasound guided PRP injections into the Achilles 

tendon (AT), and in the area between the paratenon and the AT (2) the distribution of PRP 

after injection into the AT and in the area between the paratenon and AT.

Study design: Descriptive laboratory study.

Methods: 15 cadaveric lower limbs were injected under ultrasound guidance with Indian 

blue-dyed PRP. Five injections were placed into the AT at the midportion level; five injec-

tions were located anterior between the paratenon and AT and five posterior between the 

paratenon and AT. The limbs were anatomically dissected and evaluated on presence and 

distribution of PRP.

Results: All injections into the AT showed PRP infiltration in the AT as well as in the area 

between the paratenon and AT (median craniocaudal spread: 100 mm (75-110)); one of 

five limbs showed PRP leakage into the Kager fat pad after AT injection. All anterior and 

posterior injections showed PRP infiltration in the area between the paratenon and AT 

(median 100 mm (75-150)). The AT was infiltrated with PRP after three of ten paratenon 

injections.

Conclusions: The “AT” and “Paratenon” injections under ultrasound guidance proved to 

be accurate. Injections into the AT showed distribution of PRP into the AT as well as in the 

area between the paratenon and AT. All injections between the paratenon and AT showed 

PRP distribution in that area, as well as in the Kager fat. pad
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introduction

A number of articles have been published on the possible healing effects of Platelet Rich 

Plasma (PRP) in patients with Achilles tendinopathy7;9;12;23;27. The injection technique in 

Achilles tendons (AT) and the distribution of PRP after injection has not been studied. PRP 

is currently injected at different locations in and/or around the AT. It has been injected in 

the AT9; “at the hypoechogenic lesion of the AT on ultrasonography”12; “at the intratendi-

nous and peritendinous lesion”10 or “at the site of pain and any bulbous mass”28 and “at 

the site of injury”27. These ‘locations’ however lack a precise anatomic description of the 

injection site. It seems fair to choose the injection site based on the anatomical location 

of pathology (eg, in the tendon). The symptoms in patients with Achilles tendinopathy 

may result however, from pathology between the AT and the paratenon, not the tendon 

itself2;4;8;15;17;18;24;32. This justifies an injection between the tendon and the paratenon, in 

addition to or instead of an intratendinous injection. Hence, the location of PRP after 

injection is important: if PRP is not located at the site of pathology, it may be of no help 

just because of its wrong location. Reach et al. described the approach to tendons and 

joint spaces of the foot using an ultrasound guided needle. However they did not study 

the distribution of the injected substance25.

The purpose of this study was to evaluate (1) the feasibility of ultrasound guided PRP injec-

tions into AT, and the area between the AT and paratenon (2) the distribution of PRP after 

injecting it into the AT and in the area between the AT and paratenon. Additionally, we 

were interested if multiple injections into the AT differ from a single injection into the AT.

methods

In this cadaveric study 15 fifteen lower limbs were used to inject Indian blue-dyed PRP. The 

PRP was injected into the AT (five times), anterior between the paratenon and the AT (five 

times), and posterior between the paratenon and the AT (five times) (Fig. 1). The dura-

tion of each injection was timed, starting as the radiologist received the syringe with PRP, 

ending as the radiologist signaled he had finished the injection. After injection, the lower 

limbs were carefully dissected by one orthopedic surgeon. During dissection the different 

structures were evaluated on the presence and distribution of dyed PRP.
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specimen demographics

This study was undertaken on 15 fresh frozen cadaveric lower limbs, six male, and nine 

female specimens. Age of the specimens ranged from 68 to 89 years (median, 84.5 years). 

The feet had not been operated on. Information regarding tendinopathy or other pathol-

ogy of the AT was not known to the authors.

PrP production and colouring

We chose to use 4.5 mL PRP as major clinical studies used this amount of PRP for their 

injections 9;27. The PRP was prepared at the laboratory of “clinical chemistry”, 300 mL 

donor citrate blood (0.0109M) was used to make 70 mL PRP. The blood was retrieved 

by means of an open system without stowing, hereafter the blood was centrifuged at 

180 G for 15 minutes at 20 degrees Celsius (Rotina 46 RS Hettich Zentrifugen, Tuttlingen 

Germany). After centrifuging, the PRP was removed using a pipette. A small amount, 0.3 

mL injection, of the colouring agent Indian blue was added to the PRP to simplify the 

detection of PRP during the dissection.

injection technique

The ankles were placed in prone position by the preference of the radiologist (Fig. 2). 

The designated injection location was recorded prior to the injection. A medial approach 

to the AT was chosen. This is the same approach as used in vivo to avoid damage to the 

sural nerve. We used a Philips iU22 ultrasound machine (Philips Healthcare, Philips Medi-

cal Systems, Eindhoven, the Netherlands) with a 17.5 MHZ transducer for all ankles. The 

musculoskeletal presetting of the machine was used. Five cadavers were injected at the 

midportion level into the AT. No hypoechogenicity of the tendon was recorded, therefore 

fig. 1: Axial T1-weighted MIR study of the ankle. A, the location of the injection needle anterior be-
tween the paratenon and the Achilles tendon (AT). B, the location of the injection needle into the AT. C, 
the location of the injection needle posterior between the paratenon and the AT.
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the injection were not specifically directed towards tendon lesions. In 2 of the 5 ankles, the 

injection was given in 3 separate locations using a peppering technique, as described in the 

literature in vivo 9. The final three tendons were injected through a single PRP injection. As 

the paratenon itself is not always clearly visible with ultrasound, the only way to inject PRP 

between the paratenon and the AT is to stay as close to the AT as possible with the tip of 

the needle. In five cadavers the PRP was injected at the interface between the paratenon 

and the AT (anterior paratenon injection). Five cadavers were injected dorsally between 

the AT and the paratenon (posterior paratenon injection). The needle, always 16G, was 

introduced with the US transducer in the transverse plane. In this direction the needle tip 

is visualized as a small, very hyperechoic structure with acoustic shadowing (Fig. 3). After 

fig. 2: The specimen was placed in the prone position by the preference of the radiologist. Injection of 
platelet-rich plasma (PRP) into or around the Achilles tendon was performed under ultrasound guidance.

fig. 3: Radiographic images of the three different injection techniques (the arrow directs towards the 
tip of the needle). A, the anterior paratenon technique. B the posterior paratenon technique. C, the 
intratendinous AT technique.
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positioning of the tip in the desired area, a total 4.5 mL of PRP/Indian blue mixture was 

injected. The ankle was dissected directly after the injection.

anatomical dissection

Similar to the clinical setting, the foot stayed in prone position throughout the injection 

and dissection procedure27. Anatomical dissection of the specimens was performed using 

a standard technique by one orthopaedic surgeon. This consisted of a longitudinal skin 

dissection from the gastrocnemius muscle to the calcaneus insertion. The injection location 

was marked by a small skin incision or by keeping the needle in place during the dissec-

tion. We considered this approach would preserve the anatomical relationship between 

the paratenon and AT during dissection. The proximal and distal distance from the PRP-

injection fluid to the needle was measured using a ruler and confirmed by two observers. 

Hereafter the AT was transected proximally, distally and at the level of the needle.

results

The results are divided in three groups, based on injection technique: an AT group; an 

anterior paratenon group and a posterior paratenon group (Table 1).

table 1. Table showing the number of injections, craniocaudal spread (median, min and max), presence 
of PRP in the AT; in the area between the AT and the paratenon and in Kager’s fat as well as the injec-
tion time (median, min and max). Results are shown, in total and divided in subgroups of the different 
injection techniques

Injection 
Technique

Number 
of 
injections

Craniocaudal 
spread

PRP traces 
in
AT

PRP traces 
between the AT 
and paratenon

PRP traces 
in Kager’s 
fat

Injection time
(per injection)

Anterior
Paratenon 
injection

5 95 mm
(70-110)

1 5 5 130 sec
(105-197)

Posterior
Paratenon 
injection

5 100 mm
(80-150)

2 5 5 121sec
(110-140)

AT
Multiple 
injections

2 90 mm
(80-100)

2 2 0 118.5 sec
(105-132)

AT
Single injection

3 100 mm
(70-110)

3 3 1 56 sec
(55-73)

All injections 15 100 mm
(70-150)

8 15 11 115 sec
(55-197)
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at injections

The median craniocaudal spread of PRP after injection into the tendon was 100 mm (range, 

70-110mm). All AT injection resulted in PRP infiltration of the area between the paratenon 

and AT (Fig. 4A). On dissection, five out of five AT injections showed infiltration of PRP 

in the AT (Fig. 4B). Regarding the involvement of the Kager fat pad after an AT injection, 

only one out of five showed traces of PRP after injection. This was seen in a case were the 

multiple injection technique was used. Furthermore, no differences were found in distribu-

tion of PRP between a single injection and multiple injections. The radiologist noted that a 

single injection requires more pressure from the injector than multiple separate injections. 

The amount of necessary pressure was not measured. The median duration for an AT 

injection was: 73 seconds (range 55-132 seconds).

fig.4: a, right cadaveric ankle after injecting platelet-rich plasma (PRP) into the Achilles tendon (AT). A 
gradual spread of PRP between the paratenon and AT was seen. B, distribution of PRP was seen in the 
AT and between the paratenon and AT, mainly in the dorsal direction.

fig. 5: A, left cadaveric ankle after injecting platelet-rich plasma (PRP) anterior between the paraten-
on and the Achilles tendon (AT). A gradual spread of PRP between the paratenon and AT was seen. 
However, the posteromedial part of the area between the paratenon and the AT did not show infiltration 
of PRP. Fig. 5B: Distribution of PRP was seen between the paratenon and AT mainly in the ventral direc-
tion, including Kager fat pad. The AT was not infiltrated with PRP.
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anterior paratenon injections

Injecting PRP using the anterior paratenon technique gave a mean craniocaudal spread of 

95 mm (range, 70-110mm). All five injections showed an infiltration of the area between 

paratenon and AT. Furthermore, we found that the injection caused a gradual spread of 

PRP around the AT, but never in the posteromedial part of the area between the paratenon 

and AT (Fig. 5A). One specimen showed PRP infiltrations in the AT. All five specimens in this 

group showed involvement of the Kager fat pad after PRP injection (Fig. 5B). The median 

duration for an anterior paratenon injection was 130 seconds (range, 105-197 seconds).

Posterior paratenon injections

Injecting PRP using the posterior paratenon technique gave a median craniocaudal spread 

of 100 mm (range, 80-150mm) (Fig. 6A). All five injections showed an infiltration of the 

area between paratenon and AT. A posterior paratenon injection resulted in a full and 

gradual spread of PRP on the dorsal side of the AT (Fig. 6B). Two specimens showed PRP 

infiltrations in the AT, with a spread of 80 and 90 mm craniocaudally. Only the posterior 

half of the tendon’s transversal surface was infiltrated. All five specimens in this group 

showed involvement of the Kager fat pad after PRP injection. However, compared to 

anterior paratenon injections the involvement of PRP in the Kager fat pad was evidently 

less. The median duration for a posterior paratenon injection was 121 seconds (range, 

110-140 seconds).

fig. 6: A, right cadaveric ankle after injecting platelet-rich plasma (PRP) posterior between the paratenon 
and the Achilles tendon (AT). A gradual spread of PRP between the paratenon and AT was seen. Fig. 6B: 
Distribution of PRP was seen between the paratenon and AT, mainly in the dorsal direction. The AT was 
partially infiltrated with PRP.
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discussion

Our study has shown it is feasible to inject PRP under ultrasound guidance into the AT as 

well as in the area between the AT and paratenon. All injections into the midportion of the 

AT showed PRP infiltration in the AT as well as in the area between the paratenon and AT. 

The injections between the paratenon and AT showed PRP infiltration in that area, as well 

as in the Kager fat pad. We found evident differences between intratendinous injections 

and paratenon injections regarding the distribution of PRP after injection.

Two different intratendinous injection techniques were studied: a single AT midportion 

injection versus multiple AT midportion injections using a peppering technique. In both 

techniques the same total amount of PRP was injected. The difference in craniocaudal 

spread of PRP between the two techniques was marginal (Table 1). This suggests, regarding 

the objective spread of PRP, there is no benefit of the more invasive peppering, multi-

injection technique over the single injection technique. With the peppering technique 

multiple punctures of the tendon are created, leading to more damage and possible more 

leakage of PRP. We found PRP to be present in the area between the AT and the paratenon 

after every intratendinous injection. This can be explained by basic physics: PRP takes the 

path of least resistance. As the AT is relative dense, pressure builds during the injection 

process. At a certain moment it is easier for PRP to spread back along the length of the 

needle towards the injection site. After leaving the AT and spreading according the path 

of least resistance, the first area for the PRP to spread out (easily) is the area between the 

AT and paratenon. Only one of five dissected specimen carried (minor) traces of PRP in 

the Kager fat pad. It should be noted specifically these were minor. These traces may have 

been caused by a retraction of the needle, giving PRP the opportunity to follow the path of 

the needle outside the tendon and into the Kager fat pad. Another option is the puncture 

of the paratenon during the injection procedure. Hereby creating a small defect causing 

the PRP to leak into the Kager fat pad. An intratendinous injection took less time when 

compared to a paratenon injection (posterior or anterior). This is probably a result of the 

easy detectable AT, compared to the more difficult to find area between the paratenon and 

the AT, speeding the process of proper needle placement prior to injection. Although injec-

tions between the paratenon and the AT proved to be feasible, it should be noted other 

structures also contained traces of PRP. We found PRP to be present in the AT in 3 out of 

10 dissected specimens. Additionally, the Kager fat pad contained PRP in every specimen. 

The large spread of PRP into the Kager triangle after paratenon injections may be explained 

by the following: a paratenon injection, both posterior and anterior, located precise and 

only between the paratenon and the AT is a difficult procedure. Even under US control, the 

chances of double puncturing the paratenon are real: for injection a medial puncture of the 

paratenon is necessary, however if the needle is inserted too far/deep the paratenon is also 

punctured at the lateral side (Fig. 7). The radiologist may correct the location of the needle 
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by retracting the needle into the area between the paratenon and the AT, the paratenon 

however is damaged. Hereby a passage outward the paratenon and into the Kager fat 

pad is created. If one injects after puncturing and correcting the needle, PRP will not only 

be injected in the area between the paratenon and AT, but also in the Kager fat pad. 

Furthermore, after the injection the needle is retrieved, a small defect is left behind: this is 

another defect of the paratenon, possibly leading to additional PRP leakage. The findings 

of PRP in the AT of three specimens may also be explained by the difficulty of this particular 

injection. In addition, if the AT is merely touched by the needle a passage is created, giving 

PRP the opportunity to spread into the AT. The posteromedial part of the area between 

the paratenon and the AT did not contain any PRP after anterior paratenon injections. This 

may be the result of the necessary pressure PRP needs to reach around the entire AT. The 

surrounding tissues’ pressure was probably larger than the volemic pressure of the injected 

PRP, hereby inhibiting a more dorsal spread of PRP. The imbalance of pressures may have 

been amplified by gravity as the specimens were in a prone position. This implies that a 

posterior paratenon injection would fill the midline with PRP. Our results confirmed this. 

Treatment protocols have focused on the disruption of possible neo-vascularisation and 

neo-innervation in the area between the AT and the paratenon 1;4;19;20;29-31. Along with 

the possible healing effects, PRP injections may be beneficial in Achilles tendinopathy by 

means of another mechanism: located between the paratenon and the AT, PRP may cause 

a disruption of the aforementioned neo-structures in that area. Either an intratendinous 

injection or a posterior paratenon injection may provide this healing effect, as all specimens 

showed infiltration of the entire area between the AT and the paratenon. However, none 

of the anterior paratenon injections resulted in a full and gradual spread of PRP around 

the entire AT (Fig 4, Fig 5). A disruption of the entire area around the AT after anterior 

paratenon injections is therefore highly unlikely.

Steroids have been injected into the AT to treat tendinopathies, complications hereof, 

specifically AT rupture, have been discussed thoroughly3;5;14;16;20-22;30. As a reaction to these 

complications, steroids are also injected around the AT 6;11;13;26. In 1992 Mahler and Fritschy 

questioned the difference in spread after injection of steroids between “peritendinous” 

injections and “intratendinous” injections throughout the AT21. We found traces of PRP in 

the AT in 30% of the injections between the paratenon and AT. This may not only apply to 

PRP but also to other injected substances (eg, steroids). Steroids therefore may be present 

in the tendon, with its complication risk, even if they are not injected into the AT.

As previously stated, we did not have information regarding tendinopathy or other pa-

thology of the AT, nor did we test for this histologically. The question remains whether 

the same results are found in Achilles tendons with diagnosed Achilles tendinopathy or 

other pathology. Further research is necessary to study the results of different injections 

techniques in specimens with diagnosed Achilles tendinopathy.
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In conclusion we found PRP injections to be accurate both in the AT as well as in the area 

between paratenon and the AT. Both injection techniques cause a spread of PRP throughout 

the area between the paratenon and the AT. Due to the level of difficulty of this technique, 

PRP may leak into the Kager fat pad after paratenon injections. Keeping in mind that the 

healing effect of PRP injections for midportion Achilles tendinopathy is strongly debated, 

if PRP is injected, we advice the following7;9;12;23;27: the best PRP injection for midportion 

Achilles tendinopathy would be a single posterior ultrasound guided paratenon injection. 

A posterior paratenon injection gives the best chance for a proper distribution of PRP at 

the presumed location of pathology. In addition to the anatomic location, one should keep 

the difficulty of this injection and the loss of PRP in mind.

fig. 7: A, the injection needle between the paratenon and Achilles tendon (AT) is inserted too far, 
hereby puncturing the paratenon. B, a small defect (arrow) is created in the paratenon after the needle 
is retrieved. C, during the injection procedure platelet-rich plasma (PRP) may leak outside the paratenon 
and AT.



82 Chapter 5

references

 1. Alfredson H, Ohberg L. Sclerosing injections to areas of neo-vascularisation reduce pain in 

chronic Achilles tendinopathy: a double-blind randomised controlled trial. Knee Surg Sports 

Traumatol Arthrosc 2005;13:338-344.

 2. Alfredson H, Ohberg L, Forsgren S. Is vasculo-neural ingrowth the cause of pain in chronic 

Achilles tendinosis? An investigation using ultrasonography and colour Doppler, immunohisto-

chemistry, and diagnostic injections. Knee Surg Sports Traumatol Arthrosc 2003;11:334-338.

 3. Bedi SS, Ellis W. Spontaneous rupture of the calcaneal tendon in rheumatoid arthritis after local 

steroid injection. Ann Rheum Dis 1970;29:494-495.

 4. Chan O, O’Dowd D, Padhiar N et al. High volume image guided injections in chronic Achilles 

tendinopathy. Disabil Rehabil 2008;30:1697-1708.

 5. Chechick A, Amit Y, Israeli A, Horoszowski H. Recurrent rupture of the achilles tendon induced 

by corticosteroid injection. Br J Sports Med 1982;16:89-90.

 6. DaCruz DJ, Geeson M, Allen MJ, Phair I. Achilles paratendonitis: an evaluation of steroid injec-

tion. Br J Sports Med 1988;22:64-65.

 7. de Vos RJ, van Veldhoven PL, Moen MH, Weir A, Tol JL, Maffulli N. Autologous growth factor 

injections in chronic tendinopathy: a systematic review. Br Med Bull 2010;95:63-77.

 8. de Vos RJ, Weir A, Cobben LP, Tol JL. The value of power Doppler ultrasonography in Achilles 

tendinopathy: a prospective study. Am J Sports Med 2007;35:1696-1701.

 9. de Vos RJ, Weir A, van Schie HT et al. Platelet-rich plasma injection for chronic Achilles tendi-

nopathy: a randomized controlled trial. JAMA 2010;303:144-149.

 10. Filardo G, Presti ML, Kon E, Marcacci M. Nonoperative biological treatment approach for 

partial Achilles tendon lesion. Orthopedics 2010;33:120-123.

 11. Fredberg U, Bolvig L, Pfeiffer-Jensen M, Clemmensen D, Jakobsen BW, Stengaard-Pedersen K. 

Ultrasonography as a tool for diagnosis, guidance of local steroid injection and, together with 

pressure algometry, monitoring of the treatment of athletes with chronic jumper’s knee and 

Achilles tendinitis: a randomized, double-blind, placebo-controlled study. Scand J Rheumatol 

2004;33:94-101.

 12. Gaweda K, Tarczynska M, Krzyzanowski W. Treatment of achilles tendinopathy with platelet-

rich plasma. Int J Sports Med 2010;31:577-583.

 13. Gill SS, Gelbke MK, Mattson SL, Anderson MW, Hurwitz SR. Fluoroscopically guided low-

volume peritendinous corticosteroid injection for Achilles tendinopathy. A safety study. J Bone 

Joint Surg Am 2004;86-A:802-806.

 14. Halpern AA, Horowitz BG, Nagel DA. Tendon ruptures associated with corticosteroid therapy. 

West J Med 1977;127:378-382.

 15. Humphrey J, Chan O, Crisp T et al. The short-term effects of high volume image guided injec-

tions in resistant non-insertional Achilles tendinopathy. J Sci Med Sport 2010;13:295-298.

 16. Kleinman M, Gross AE. Achilles tendon rupture following steroid injection. Report of three 

cases. J Bone Joint Surg Am 1983;65:1345-1347.

 17. Knobloch K, Kraemer R, Lichtenberg A et al. Achilles tendon and paratendon microcirculation 

in midportion and insertional tendinopathy in athletes. Am J Sports Med 2006;34:92-97.

 18. Kristoffersen M, Ohberg L, Johnston C, Alfredson H. Neovascularisation in chronic tendon 

injuries detected with colour Doppler ultrasound in horse and man: implications for research 

and treatment. Knee Surg Sports Traumatol Arthrosc 2005;13:505-508.



Injection techniques of Platelet-Rich Plasma into and around the Achilles tendon: a cadaveric study 83

5

 19. Lind B, Ohberg L, Alfredson H. Sclerosing polidocanol injections in mid-portion Achilles ten-

dinosis: remaining good clinical results and decreased tendon thickness at 2-year follow-up. 

Knee Surg Sports Traumatol Arthrosc 2006;14:1327-1332.

 20. Maffulli N, Longo UG, Denaro V. Novel approaches for the management of tendinopathy. J 

Bone Joint Surg Am 2010;92:2604-2613.

 21. Mahler F, Fritschy D. Partial and complete ruptures of the Achilles tendon and local corticoste-

roid injections. Br J Sports Med 1992;26:7-14.

 22. Metcalfe D, Achten J, Costa ML. Glucocorticoid injections in lesions of the achilles tendon. 

Foot Ankle Int 2009;30:661-665.

 23. Mishra A, Woodall J, Jr., Vieira A. Treatment of tendon and muscle using platelet-rich plasma. 

Clin Sports Med 2009;28:113-125.

 24. Ohberg L, Lorentzon R, Alfredson H. Neovascularisation in Achilles tendons with painful 

tendinosis but not in normal tendons: an ultrasonographic investigation. Knee Surg Sports 

Traumatol Arthrosc 2001;9:233-238.

 25. Reach JS, Easley ME, Chuckpaiwong B, Nunley JA. Accuracy of ultrasound guided injections in 

the foot and ankle. Foot Ankle Int 2009;30:239-242.

 26. Read MT, Motto SG. Tendo Achillis pain: steroids and outcome. Br J Sports Med 1992;26:15-

21.

 27. Sampson S, Gerhardt M, Mandelbaum B. Platelet rich plasma injection grafts for musculoskel-

etal injuries: a review. Curr Rev Musculoskelet Med 2008;1:165-174.

 28. Soomekh DJ. Using platelet-rich plasma in the foot and ankle. Foot Ankle Spec 2010;3:88-90.

 29. van Sterkenburg MN, de Jonge MC, Sierevelt IN, van Dijk CN. Less Promising Results With 

Sclerosing Etoxysclerol Injections for Midportion Achilles Tendinopathy: A Retrospective Study. 

Am J Sports Med 2010.

 30. Wijesekera NT, Chew NS, Lee JC, Mitchell AW, Calder JD, Healy JC. Ultrasound-guided 

treatments for chronic Achilles tendinopathy: an update and current status. Skeletal Radiol 

2010;39:425-434.

 31. Willberg L, Sunding K, Ohberg L, Forssblad M, Fahlstrom M, Alfredson H. Sclerosing injections 

to treat midportion Achilles tendinosis: a randomised controlled study evaluating two different 

concentrations of Polidocanol. Knee Surg Sports Traumatol Arthrosc 2008;16:859-864.

 32. Zanetti M, Metzdorf A, Kundert HP et al. Achilles tendons: clinical relevance of neovasculariza-

tion diagnosed with power Doppler US. Radiology 2003;227:556-560.


