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Autologous Adipose Tissue-Derived Stem 
Cells Induce Persistent Bone-Like Tissue in 
Osteonecrotic Femoral Heads: Not Bone-Like, 
But Fat-Like Tissue
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To the Editor:

I started to read with great interest the case re-
port entitled “Autologous adipose tissue-derived stem 
cells induce persistent bone-like tissue in osteonecrotic 
femoral heads” by Pak (1). However, the contents of 
the report were greatly disappointing. 

The most critical fault of this report is that the area 
in which the author observed magnetic resonance im-
aging (MRI) signal change after injection was not the 
necrotic area, but the living bone area outside the 
outer margin of the necrotic lesion. The outer margin 
of the necrotic lesion is called “reactive interface” and 
appears as a low signal intensity band on T1 weighted 
MR images (2-4). The injection site is a very dynamic 
area. When subchondral fracture occurs, bone marrow 
edema develops in this area making its signal intensity 
low on T1 weighted images (5). As time passes, bone 
marrow edema decreases and the low signal intensity 
of the area turns high on T1 weighted images. 

The other mistake the author has made is that 
he interpreted the high signal intensity change on 
T1 weighted images as new bone formation. On T1 

weighted images, the cancellous bone area shows high 
signal intensity because of its high fat content. Bone 
tissue itself appears low signal intensity both on T1 and 
T2 weighted images (6). Therefore, if some tissue was 
induced by the stem cells, it should be described as fat-
like instead of bone-like.

The author injected the femoral head posterolat-
erally with a 22-gauge needle. In osteonecrosis of the 
femoral head, the necrotic lesion is usually located in 
the anterosuperior aspect of the femoral head as in the 
2 cases described in this case report. Therefore it was 
not possible to reach the necrotic area even if the au-
thor could penetrate the cortical bone with a 22-gauge 
needle.

Hee Joong Kim, MD
Department of Orthopaedic Surgery
Seoul National University Hospital
101 daehak-ro Jongno-gu
Seoul, 110-744, Korea

References

1.	 Pak J. Autologous adipose tissue-derived 
stem cells induce persistent bone-like 
tissue in osteonecrotic femoral heads. 
Pain Physician 2012; 15:75-85.

2.	 Glimcher MJ, Kenzora JE. The biolo-
gy of osteonecrosis of the human fem-
oral head and its clinical implications 
(3 parts). Clin Orthop Relat Res 1979; 
138:284-309; 139:283-312; 140:273-312.

3.	 Mitchell DG,  Rao VM,  Dalinka 
MK,  Spritzer CE,  Alavi A,  Steinberg 

ME, Fallon M, Kressel HY. Femoral head 
avascular necrosis: Correlation of MR 
imaging, radiographic staging, radionu-
clide imaging, and clinical findings. Ra-
diology 1987; 162:709-715.

4.	 Jergesen HE, Lang P, Moseley M, Genant 
HK. Histologic correlation in magnetic 
resonance imaging of femoral head os-
teonecrosis. Clin Orthop Relat Res 1990; 
253:150-163.

5.	 Kim YM, Oh HC, Kim HJ. The pattern of 
bone marrow oedema on MRI in osteo-
necrosis of the femoral head. J Bone Joint 
Surg Br 2000; 82:837-841.

6.	 Moon KL Jr,  Genant HK,  Da-
vis PL,  Chafetz NI,  Helms CA,  Mor-
ris JM, Rodrigo JJ,  Jergesen HE, Brasch 
RC, Bovill EG Jr. Nuclear magnetic res-
onance imaging in orthopaedics: Princi-
ples and applications. J Orthop Res 1983; 
1:101-114.




