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ABSTRACT 
 

Introduction: Fat grafting to the breasts has gained popularity for both aesthetic and reconstructive 

indications.  Various refinements in the techniques of autologous fat grafting have been proposed, aimed to 

increase fat retention volume. However, assessment of fat graft survival has been mostly subjective, 

expensive or unavailable. This study aims to investigate the role of mammography as an objective tool for 

assessment of the fat retention volume in aesthetic cases. Patients and Methods: Patients who were 

indicated for aesthetic fat grafting to the breasts between December 2014 and July 2016 were included in 

this prospective study. Mammography was used to calculate the retention volume 3 months after fat 

grafting by subtracting the preoperative from the  postoperative volumes. Areas of fat necrosis or oil cyst 

formation were also identified. Results: Fat grafting was performed to 49 breasts in 26 patients. The mean 

fat graft volume was 322cc, while the mean fat graft survival rate was 54% (range 37-67%) as assessed by 

mammography after 3 months. Six percent of breasts developed complications in terms of fat necrosis/oil 

cysts. There was also a positive correlation between the volume of fat graft injected and the fat graft 

survival rate. Conclusion: Mammography can be used as an objective tool for assessment of the quantity 

and quality of fat graft retention volume in aesthetic cases. Large volume fat grafting to the breasts may 

have high graft survival rates with few complications.  
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INTRODUCTION 
 

Autologous fat grafting to enhance breast 

contour has gained popularity for both aesthetic 

and reconstructive indications, however the 

results are very much dependant on the protocol 

used 
(1)

. Multiple studies have suggested 

refinements in the techniques used for harvesting, 

processing, and injection of fat
(2-6)

. These 

refinements aimed to increase the rate of fat graft 

survival, in addition to limiting the incidence of 

fat necrosis. Evaluation of these methods in terms 

of fat graft retention volume has been attempted 

by anthropometric measurements and 

photography, but this was found to be highly 

subjective. A reproducible and objective 

assessment is therefore necessary to evaluate the 

effectiveness of the different techniques in terms 

of fat graft survival 
(6)

. 

 Volumetric analyses using magnetic 

resonance imaging (MRI) and 3D surface scans 

have been found to be accurate in assessment of 

breast volume; however they are limited by 

expense and availability
(7)

. Mammography, on  

 

the other hand,  is a readily available investigation 

frequently used for breast cancer screening and 

diagnosis. Several studies have been conducted to 

investigate different methods of mammographic 

evaluation of breast volume 
(8-10)

. This study aims 

to investigate the use of mammography in the 

assessment of the quantity and quality of the 

retention volume after fat grafting to the breast for 

aesthetic purposes. 

 

PATIENTS AND METHODS 
 

All patients who were indicated for autologous 

fat grafting to the breast for aesthetic purposes 

between December 2014 and July 2016 were 

enrolled in this prospective case series. Exclusion 

criteria included patients with known or treated 

breast cancer, suspicious findings upon 

preoperative mammography, breasts requiring 

mastopexy, post traumatic/burn defects, 

unavailability of donor fat sites, heavy smokers 

and uncontrolled medical conditions or 

autoimmune disease. 
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Preoperative Workup: 

After thorough history taking, all patients 

were subjected to breast examination for detection 

of any masses; and for the assessment of size, 

breast mound dimensions, shape, ptosis, 

asymmetry, and skin quality. Particular attention 

was directed towards identifying areas with 

volume deficit. Suitable fat donor areas were 

assessed for harvesting after discussion with the 

patient. Mammography was performed to detect 

any suspicious masses or calcification, and to 

calculate the preoperative breast volume in the 

craniocaudal view using the equation suggested 

and recommended by Kalbhen et al.
(9)

: 
 

V(ml) = 0.785 x H(cm) x W(cm) x C(cm) 
 

where V is the breast volume, H is the breast 

height, W is the width and C is the compression 

thickness between the two plates of the 

mammogram machine in the craniocaudal view 

(Fig. 1). 

 

 
Fig. (1): Calculation of breast volume. 

W=width(cm), H=height(cm), Compression 

thickness (cm) is provided by the mammography 

machine in the craniocaudal view. 

 

Preoperative Markings: 

This started with marking the midsternal line, 

breast meridian, breast mound/base, and 

suprasternal notch-nipple line. The breast mound 

was then divided into quadrants centred on the 

nipple areolar complex to assess volume deficits, 

and to facilitate intraoperative fat graft allocation. 

Areas of fat to be harvested were also marked in 

preparation for liposuction. 

Fat Harvesting: 

Under a general anaesthetic, the procedure 

started with tumescent liposuction of the donor 

areas. For this we used a 3mm multihole 

harvesting canula connected to a closed system 

lipofilter apparatus set at a pressure of 375mmHg. 

The lipoaspirate was then allowed to settle for 15 

minutes to separate the fat from the excess fluid 

and blood by decanting. The fat was then 

aspirated into 10ml luer lock syringes ready for 

injection. The fat graft was not washed at any of 

the preparation stages. 

Graft Placement: 

Small incisions were made in the areolar 

circumference and in the inframammary line in 

positions to allow for fat placements in a criss-

cross, fanning pattern thus creating a 3-

dimensional lattice. We used 2mm single hole 

blunt cannulas connected to the 10ml luer-lock 

syringes, and adopted the concept of 

pretunnelling. Fat aliquots were injected under 

gentle pressure by the threading technique in a 

fanning pattern, and were placed in the 

subcutaneous and subglandular planes while 

avoiding direct injection into the breast 

parenchyma. We also avoided creating localised 

collections of fat, and the volume injected was 

limited by continuous assessment of tissue turgor.  

Postoperative management and Follow up: 

All patients were discharged on the day of 

surgery, and were instructed to wear a supportive 

bra for one week and to avoid being in a cold 

temperature environment. The first follow up visit 

was scheduled after 10 days for detection of any 

early complications. Patients were then seen at 3 

months for their postoperative mammography, 

and for the assessment of any late complications. 

The 3 month postoperative breast volume was 

calculated using the same formula used 

preoperatively, and the volume difference was 

expressed as the fat graft retention volume. 

Mammography was also used to identify areas of 

fat necrosis and oil cyst formation. 

Statistical Analysis: 

Correlation between the preoperative breast 

volume, volume of fat injected, and fat graft 



Kasr El Aini Journal of Surgery          VOL., 18,  NO 1                  January                  2017 

 

25 

retention volume was performed using Pearson 

correlation test. SPSS computer program (version 

16 windows) was used for data analysis. P value ≤ 

0.05 was considered significant. 

 

RESULTS 
 

Demographics and Indications: 

Twenty six female patients were included in 

this study, with a mean age of 33 years (range 26 

to 44 years). Twenty three patients had bilateral 

fat grafting for breast augmentation, while 3 

patients had unilateral fat grafting for correction 

of breast asymmetry. The mean preoperative 

breast volume was 329cc (range 230-417cc), and 

a mean of 322ml fat graft was injected (range 

200-402ml). Fat was harvested from the abdomen 

in all cases, in addition to the anterior thigh in 5 

cases. All cases had undergone only one session 

of fat grafting within the scope of this study (Fig. 

2). 

 

 

 

 
Fig. (2): A 32 year woman had autologous fat grafting for breast augmentation in a single session - 380ml 

and 400ml of fat were injected into the right and left breasts respectively, with an average fat graft survival 

rate of 63% at 3 months.  Above: preoperative views. Below: 3 months postoperative views. 

 

 

 

Radiological Assessment of Retention Volume: 

The fat graft retention volume per breast was 

calculated by a single radiologist by subtracting 

the preoperative breast volume from the 

postoperative breast volume as derived from 

mammographic measurements using the formula 

described previously (Fig.3). The mean retention 

volume was calculated to be 182cc (range 95-

256cc) at 3 months postoperative. This was 

expressed as a percentage of the volume of fat 

graft injected which ranged from 37% to 67%, 

with a mean of 54.4% fat graft survival. The 

percentage fat graft retention volume was noted to 

be higher in larger volume fat grafts. By statistical 

analysis, this correlation was found to be 

significant (Fig. 4). 
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Fig. (3): Mammographic images of the case presented in Figure 2:  a) left preoperative, b) left 3 months 

postoperative with retention volume 256/400cc, c) right preoperative, d) right 3 months postoperative 

with retention volume 232/380cc 

 

 

 

 
Fig. (4): Correlation between fat volume injected 

(ml) and retention volume (cc) in the studied 

group (r= 0.768; p= 0.001). 

 

 

Complications and follow up: 

No early complications were encountered 

during the first 10 days postoperatively in the 

form of infection or hematoma. On the 3 month 

follow up visit, 5 cases showed hyperpigmented 

scars of fat injection sites, 3 breasts showed 

mammographic evidence of fat 

necrosis/calcifications or oil cysts that were not 

clinically evident and did not require any 

intervention, and 2 cases presented with contour 

irregularities at the fat harvest site.   

 

 

DISCUSSION 
 

Fat grafting to augment the breast and to 

enhance breast contour has gained popularity in 

recent years. Accordingly, multiple studies have 

investigated the techniques used in the different 

steps of the procedure in an attempt to increase fat 

graft survival and to minimise complications such 

as fat necrosis and oil cyst formation 
(1-6)

. 

However, these refinements were not coupled 

with objective measures of fat graft survival, and 

most studies relied on subjective techniques such 

as anthropometric measurements and 

photography.  

Several modalities have been suggested for an 

objective assessment of breast volume including 

the Grossman-Roudner measuring device 
(11-12)

, 

cast imprints 
(13-14)

, water displacement 
(15)

, 3D 

surface imaging 
(16-23)

, breast ultrasound 
(24,25)

, 

computer tomography-based volumetry 
(26)

, and 

MRI volumetry 
(27-30)

. Herold et al. have presented 

a systematic review on the use of these tools to 

estimate fat graft survival, and have concluded 

that MRI volumetry provided the most accurate 

method, whereas 3D surface imaging was the 

most useful for frequent follow up. However, they 

have also appreciated that these modalities can be 

limited by availability and financial restraints 
(7)

. 

Mammography is a readily available 

investigation used frequently in breast cancer 

screening and assessment. Katariya et al. have 

described mammographic assessment of breast 

volume for breast cancer cases using a circular 

cone model 
(8)

. Kalbhen et al. and Fung et al. have 

a b c d 
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expanded on this work using a half elliptical 

cylinder and elliptical cone model respectively. 

All these studies have used mastectomy 

specimens to verify their methods. 

  In their work, Kalbhen et al. have compared 

different methods of mammographic calculation 

of breast volume and have noted that 

measurements from the medial-lateral view were 

less reliable due to the presence of axillary tissue 

that would be subjected to interobserver 

variabilty. They have therefore proposed an 

accurate and reproducible formula using 

mammographic measurements taken from 

craniocaudal views  
(9)

. Our study aimed to 

investigate the value of mammography in the 

assessment of retention volume after fat grafting 

to the breast in aesthetic cases, in addition to 

detection of complications. 

Fat grafting was performed in 49 breasts in 26 

patients using the same protocol for fat 

harvesting, preparation and injection. Fat graft 

retention volume was assessed by subtracting the 

preoperative breast volume from the 3 month 

postoperative breast volume derived from 

mammographic measurements using the formula 

supported by Kalbhen et al 
(9)

.  

Fat graft survival rates have been reported by 

many studies. Yu et al. have reviewed the 

literature for survival rates after autologous fat 

grafting to different areas of the body and found 

them to range from 15% to 83% 
(31)

. In a more 

recent review of breast fat grafting techniques, 

Hivernaud et al. reported a resorption rate that 

ranged from 15–40% at 3 months to 20–55 % at 6 

months 
(32)

. However, the studies reviewed had 

described different techniques for infiltration, 

harvesting, preparation and injection of the fat 

graft that included preexpansion of the breast and 

cell assisted lipostransfer 
(33,34)

. Moreover, the 

tools used for measurement of retention volume 

of the fat graft were not standardised. 

Nevertheless, our fat graft survival rate of 54.4% 

was found to be comparable to the findings of 

several of these studies, although assessed by 

various tools and at different postoperative 

intervals 
(33-38)

.  

Choi et al have compared fat graft survival in 

three groups of patients with different fat injection 

volumes for breast reconstruction 
(39)

. They have 

concluded that fat graft survival is dependent 

upon volume and time, where patients with larger 

volume fat grafts had a larger retention volume 

that stabilised over a shorter time as compared to 

smaller volume injections. Khouri el al. have also 

reported the longevity of large volume fat grafting 

in the breast using their technique 
(33)

. Our results 

have supported these findings regarding the 

correlation between fat graft volume and retention 

volume, that was found to be statistically 

significant. Complications of fat grafting to the 

breast in terms of fat necrosis and oil cysts were 

in the order of 6% using our protocol, and showed 

no correlation with the volume of fat injected. 

These results suggest that,  with avoiding 

‘overgrafting’, complications and fat graft 

survival are likely to be technique dependant 

rather than volume dependant as discussed in 

other studies 
(40,41)

. 

This study has been limited by the number of 

patients enrolled, and by the absence of an 

alternative objective assessment technique such as 

MRI studies. The longevity of the retention 

volume was also not assessed beyond 3 months, 

although this was not the main aim of our study. 

However, longer follow up would be required to 

support our secondary outcome concerning large 

volume fat grafting.   

We have concluded that mammography offers 

an affordable, quantitative and qualitative tool for 

assessment of fat grafting techniques in terms of 

objective calculation of retention volume, in 

addition to detection of fat necrosis and cyst 

formation. This might prove to be valuable in 

comparing different fat grafting techniques, and to 

provide more accurate information to patients 

regarding expectations. Further work is needed to 

confirm these findings in the form of larger case 

series, that would be compared to other objective 

modalities over a longer follow up period. 

 

REFERENCES 
 

1. Gutowski KA, Force AFGT. Current 

applications and safety of autologous fat 

grafts: a report of the ASPS fat graft task 

force. Plast Reconstr Surg, 124:272–280, 

2009.  

2. Coleman SR. Hand rejuvenation with 

structural fat grafting. Plast Reconstr Surg, 

110:1731–1744; discussion 1745–1747, 

2002. 

3. Pereira LH, Sterodimas A. Free fat 

transplantation for the aesthetic correction of 



Kasr El Aini Journal of Surgery          VOL., 18,  NO 1                  January                  2017 

 

28 

mild pectus excavatum. Aesthetic Plast Surg, 

32:393–396, 2008. 

4. Yoshimura K, Sato K, Aoi N, Kurita M, 

Hirohi T, Harii K. Cell-assisted lipotransfer 

for cosmetic breast augmentation: Supportive 

use of adipose-derived stem/stromal cells. 

Aesthet Plast Surg, 32:48 –55, 2008. 

5. Kamakura T, Ito K. Autologous cell-enriched 

fat grafting for breast augmentation. Aesthet 

Plast Surg, 35:1022–1030, 2011. 

6. Sinno S, Wilson S, Brownstone N, Levine 

SM. Current Thoughts on Fat Grafting: Using 

the Evidence to Determine Fact or Fiction. 

Plast Reconstr Surg, 137(3):818-24, 2016. 

7. Herold C, Ueberreiter K, Busche MN, Vogt 

PM.  Autologous Fat Transplantation: 

Volumetric Tools for Estimation of Volume 

Survival. A Systematic Review. Aesth Plast 

Surg , 37:380–387, 2013. 

8. Katariya RN, Forrest AP, Gravelle IH. Breast 

volumes in cancer of the breast. Br J Cancer, 

29:270–273, 1974. 

9. Kalbhen CL, McGill JJ, Fendley PM, 

Carrigen K, Angelats J. Mammographic 

determination of breast volume: comparing 

different methods. Am J Roentgenol, 

173:1643–1649, 1999. 

10. Fung JTK, Chan SWW, Chiu  ANK, Cheung 

PSY, Lam SH. Mammographic 

Determination of Breast Volume by Elliptical 

Cone Estimation. World J Surg, 34:1442–

1445, 2010.  

11. Palin WE, von Fraunhofer JA, Smith DJ. 

Measurement of breast volume: comparison 

of techniques. Plast Reconstr Surg, 77:253–

255, 1986. 

12. Caruso MK, Guillot TS, Nguyen T, 

Greenway FL. The cost effectiveness of three 

different measures of breast volume. 

Aesthetic Plast Surg, 30:16–20, 2006. 

13. Edsander-Nord A, Wickman M, Jurell G. 

Measurement of breast volume with 

thermoplastic casts. Scand J Plast Reconstr 

Surg Hand Surg, 30:129–132, 1996. 

14. Campaigne BN, Katch VL, Freedson P, Sady 

S, Katch FI. Measurement of breast volume 

in females: description of a reliable method. 

Ann Hum Biol,  6:363–367, 1997. 

15. Schultz RC, Dolezal RF, Nolan J. Further 

applications of Archimedes’ principle in the 

correction of asymmetrical breasts. Ann Plast 

Surg, 16:98–101, 1986. 

16. Kovacs L, Yassouridis A, Zimmermann A et 

al. Optimization of 3-dimensional imaging of 

the breast region with 3-dimensional laser 

scanners. Ann Plast Surg, 56:229–236, 2006. 

17. Liu C, Luan J, Mu L, Ji K. The role of three-

dimensional scanning technique in evaluation 

of breast asymmetry in breast augmentation: 

a 100-case study. PlastReconstr Surg, 

126:2125–2132, 2010. 

18. Eder M, Papadopulos NA, Kovacs L. Re: 

Virtual 3-dimensional modeling as a valuable 

adjunct to aesthetic and reconstructive breast 

surgery. Am J Surg, 194:563–565; author 

reply 565–566, 2007. 

19. Losken A, Fishman I, Denson DD, Moyer 

HR, Carlson GW. An objective evaluation of 

breast symmetry and shape differences using 

3-dimensional images. Ann Plast Surg, 

55:571–575, 2005. 

20. Koch MC, Adamietz B, Jud SM et al. Breast 

volumetry using a three-dimensional surface 

assessment technique. Aesthetic Plast Surg,  

35(5):847–855, 2011. 

21. Tepper OM, Small KH, Unger JG et al. 3D 

analysis of breast augmentation defines 

operative changes and their relationship to 

implant dimensions. Ann Plast Surg, 62:570–

575, 2009. 

22. Tepper OM, Choi M, Small K. An innovative 

threedimensional approach to defining the 

anatomical changes occurring after short 

scar-medial pedicle reduction mammaplasty. 

Plast Reconstr Surg 121:1875–1885, 2008.  

23. Garson S, Delay E, Sinna R, Carton S, 

Delaporte T, Chekaroua K. 3 D evaluation 

and breast plastic surgery: preliminary study. 

Ann Chir Plast Esthet, 50:296–308, 2005. 

24. Malini S, Smith EO, Goldzieher JW. 

Measurement of breast volume by ultrasound 

during normal menstrual cycles and with oral 

contraceptive use. Obstet Gynecol, 66:538–

541, 1985. 

25. Wang H, Jiang Y, Meng H, Yu Y, Qi K.  

Sonographic assessment on breast 

augmentation after autologous fat graft. Plast 

Reconstr Surg, 122:36e–38e, 2008. 

26. Fontdevila J, Serra-Renom JM, Raigosa M. 

Assessing the long-term viability of facial fat 

grafts: an objective measure using computed 

tomography. Aesthet Surg J, 28:380–386, 

2008.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sinno%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26910662
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26910662
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brownstone%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26910662
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levine%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=26910662
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levine%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=26910662


Kasr El Aini Journal of Surgery          VOL., 18,  NO 1                  January                  2017 

 

29 

27. Herold C, Ueberreiter K, Cromme F, Busche 

MN, Vogt PM. The use of mamma MRI 

volumetry to evaluate the rate of fat survival 

after autologous lipotransfer. Handchir 

Mikrochir Plast Chir, 42:129–134, 2010.  

28. Alexander Del Vecchio D, Bucky LP. Breast 

augmentation using pre-expansion and 

autologous fat transplantation: a clinical 

radiological study. Plast Reconstr Surg, 

127(6):2441–2450, 2011. 

29. Khouri RK, Eisenmann-Klein M, Cardoso E. 

Brava and autologous fat transfer is a safe 

and effective breast augmentation alternative: 

results of a 6-year, 81-patient, prospective 

multicenter study. Plast Reconstr Surg, 

129(5):1173–1187, 2012. 

30. Herold C, Knobloch K, Rennekampff HO, 

Ueberreiter K, Vogt PM. Magnetic resonance 

imaging-based progress control after 

autologous fat transplantation. Plast Reconstr 

Surg 126: 260e–261e, 2010. 

31. Yu NZ , Huang JZ, Zhang H, Wang Y, Wang 

XJ, Zhao R, Bai M, Long X. A Systemic 

Review of Autologous Fat Grafting Survival 

Rate and Related Severe Complications. Chin 

Med J, 128: 9, 2015. 

32. Hivernaud V, Lefourn B, Guicheux J, Weiss 

P, Festy F, Girard AC, Roche R. Autologous 

Fat Grafting in the Breast: Critical Points and 

Technique Improvements. Aesth Plast Surg, 

39:547–56, 2015. 

33. Khouri RK, Eisenmann-Klein M, Cardoso E, 

Cooley BC, Kacher D, Gombos E, Baker TJ. 

Brava and autologous fat transfer is a safe 

and effective breast augmentation alternative: 

results of a 6-year, 81-patient, prospective 

multicenter study. Plast Reconstr Surg, 

129(5):1173-87, 2012. 

34. Yoshimura K, Asano Y, Aoi N. Progenitor-

enriched adipose tissue transplantation as 

rescue for breast implant complications. 

Breast J, 16:169–175, 2010. 

35. Peltoniemi HH, Salmi A, Miettinen S, 

Mannerstro¨m B, Saariniemi K, Mikkonen R, 

Kuokkanen H, Herold C. Stem cell 

enrichment does not warrant a higher graft 

survival in lipofilling of the breast: a 

prospective comparative study. J Plast 

Reconstr Aesthet Surg, 66:1494–1503, 2013. 

36. Zocchi M, Zuliani F. Bicompartmental breast 

lipostructuring. Aesthetic Plast Surg, 32:313–

328, 2008. 

37. Delay E, Garson S, Tousson G, Sinna R. Fat 

injection to the breast: Techniques, results, 

and indications based on 880 procedures over 

10 years. Aesthet Surg J, 29:360–376, 2009. 

38. Wang H, Jiang Y, Meng H, Yu Y, Qi K. 

Sonographic assessment on breast 

augmentation after autologous fat graft. Plast 

Reconstr Surg, 122:36e–38e, 2008. 

39. Choi M, Small K, Levovitz C, Lee C, Fadl A, 

Karp NS. The volumetric analysis of fat graft 

survival in breast reconstruction. Plast 

Reconstr Surg, 131(2):185-91, 2013. 

40. Zheng DN, Li QF, Lei H, Zheng SW, Xie 

YZ, Xu QH, Yun X, Pu LL. Autologous fat 

grafting to the breast for cosmetic 

enhancement: experience in 66 patients with 

long-term follow up. J Plast Reconstr Aesthet 

Surg, 61(7):792-8, 2008. 

41. Abboud MH, Dibo SA. Immediate Large-

Volume Grafting of Autologous Fat to the 

Breast Following Implant Removal. Aesthet 

Surg, 35(7):819-29, 2015 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Khouri%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=22261565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eisenmann-Klein%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22261565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cardoso%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22261565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cooley%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=22261565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kacher%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22261565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gombos%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22261565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baker%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=22261565
https://www.ncbi.nlm.nih.gov/pubmed/?term=Choi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23076412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Small%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23076412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levovitz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23076412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23076412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fadl%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23076412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karp%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=23076412
https://www.ncbi.nlm.nih.gov/pubmed/23076412
https://www.ncbi.nlm.nih.gov/pubmed/23076412
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20DN%5BAuthor%5D&cauthor=true&cauthor_uid=18321802
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20QF%5BAuthor%5D&cauthor=true&cauthor_uid=18321802
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lei%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18321802
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=18321802
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20YZ%5BAuthor%5D&cauthor=true&cauthor_uid=18321802
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20YZ%5BAuthor%5D&cauthor=true&cauthor_uid=18321802
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20QH%5BAuthor%5D&cauthor=true&cauthor_uid=18321802
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yun%20X%5BAuthor%5D&cauthor=true&cauthor_uid=18321802
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pu%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=18321802
https://www.ncbi.nlm.nih.gov/pubmed/18321802
https://www.ncbi.nlm.nih.gov/pubmed/18321802
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abboud%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=26271121
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dibo%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=26271121
https://www.ncbi.nlm.nih.gov/pubmed/26271121
https://www.ncbi.nlm.nih.gov/pubmed/26271121



