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Abstract: Objective To investigate the relation between vasculogenic mimicry (VM) and MIG-7 in
osteosarcoma, as well as their roles in the prognosis, and to establish a model for predicting the prognosis of
osteosarcoma. Methods VM was identified by CD31/PAS double-staining in 156 cases of AJCC stage I
extremity osteosarcoma. Tumor samples were also immunohistochemically stained for MIG-7 to determine
whether it was associated with the occurrence of VM. Univariate and multivariate Cox regression analyses
were used to identify prognostic factors and a prognostic nomogram for predicting 3- and 5-year OS and
MFS was constructed. C-index and calibration curves were used to verify the predictive accuracy of the
model. Results The MIG-7 expression in osteosarcoma tissues was associated with VM formation, but
MIG-7 expression was not associated with gender, age, AJCC Il A/II B stage, tumor location, surgical type
or histological response to pre-operative chemotherapy. Survival analysis showed that MIG-7 expression,
VM and pre-operative chemotherapy were identified as three independent prognostic factors. The value of
C-index in nomogram was greater than 0.7. The predicted calibration curve was similar to the standard curve.
Conclusion MIG-7 accelerates the progression of osteosarcoma by promoting VM formation, and may also
affect prognosis through other mechanisms. The nomogram could afford accurate prognosis prediction and
individualized diagnosis and treatment for osteosarcoma patients.
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A: MIG-7 was expressed in 59.0% (92/156) of osteosarcoma cells. Tumor cells exhibited cytoplasmic and sometimes membranous immunoreactivity

for MIG-7; B: negative MIG-7 immunohistochemical staining was observed in 64 osteosarcoma patients; C: the osteosarcoma cells lining the VM

channel (black arrows) were positive for MIG-7. RBCs were observed in these VM channels; D: CD31/PAS double staining of VM channel (black

arrows). The thin wall of the VM channel was positive for PAS staining, whereas tumor cells lining the external wall were negative for CD31 staining.

There were translucent RBCs in the channel (blue arrows). The picture also showed CD31 positive endothelium-dependent vessels (red arrows), some

of which contained RBCs (green arrows) as well; E: no MIG-7 immunohistochemical staining was observed in normal bone tissues.
Bl BRAEARDMIG-THZEE R ME 4 K #7SCD31/PAST E L 1557 (<400)

Figure 1 Representative images of immunohistochemical staining for MIG-7 expression and CD31/PAS double staining for

vasculogenic mimicry in osteosarcoma tissues (x400)
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Table 1 Association between clinicopathological features
and MIG-7 expression levels in AJCC stage Il extremity

osteosarcoma patients (7(%))

Clinicopathological MIG-7  MIG-7 2a P
data negative  positive x
VM 9.043 0.003
Negative 117 56(47.9) 61(52.1)
Positive 39 8(20.5) 31(79.5)
Tumor necrosis rate 0.954 0.329
after pre-operative
chemotherapy
=90% 78 35(44.9) 43(55.1)
<90% 78 29(37.2) 49(62.8)
Gender 1.161 0.281
Female 64 23(35.9) 41(64.1)
Male 92 41(44.6) 51(55.4)
AJCC surgical stage 0.271 0.603
TA 62 27(43.5) 35(56.5)
B 94 37(39.4) 57(60.6)
Surgery 1.051 0.305
Amputation 46 16(34.8) 30(65.2)
Limb salvage 110 48(43.6) 62(56.4)
Age (years) 0.106 0.745
<18 78 31(39.7) 47(60.3)
=18 78 33(42.3) 45(57.7)
Tumor site 1.835 0.400
Femur 74 34(45.9) 40(54.1)
Tibia or fibula 53 18(34.0) 35(66.0)
Other 29 12(41.4) 17(58.6)

Note: a: Pearson y” test (two-sided).
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Figure 2 Kaplan-Meier analysis of overall survival and metastasis-free survival of osteosarcoma patients with different

levels of MIG-7 expression, VM and histological responses to pre-operative chemotherapy
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Table 2 Univariate analysis of OS and MFS of extremity

osteosarcoma patients

(0N MFS
g Mean Mean
fEst survival 95%CI P  survival 95%CI P
months months

MIG-7 <0.001 <0.001
expression

Negative 108.8 94.3-1232 90.6 75.5-105.7
Positive 59.8 50.8-68.8 49.9 40.5-59.4
VM <0.001 <0.001
Negative 92.8 81.5-104.1 79.5 68.0-90.9
Positive 52.3 39.0-65.5 41.2 27.8-54.6
Histological <0.001 <0.001
response

Good 102.3 88.0-1165 91.6 76.9-1064
Poor 61.2 51.1-71.3 46.4 36.8-55.9
AIJCC surgical 0.782 0.585
stage

TA 80.8 67.2-94.3 69.2 55.1-83.2

B 82.7 170.0-95.4 69.1 56.6-81.7
Gender 0911 0.729
Female 772 64.6-89.7 62.7 50.2-75.2
Male 84.2 71.3-97.1 72.2 59.0-85.3
Surgery 0.636 0.948
Amputation 75.6 60.5-90.6 64.8 49.1-80.5
Limb salvage 86.8 74.8-98.8 72.0 60.1-83.8
Age(years) 0.341 0213
<18 88.8 74.4-103.1 76.7 62.3-91.1

=18 74.0 62.4-85.6 61.1 49.3-72.9
Tumor site 0922 0.809
Femur 75.8 64.9-86.7 63.1 51.8-74.4
Tibia or 83.6 66.3-100.8 68.8 51.7-85.9
fibula
Other 83.4 62.6-104.2 72.8 51.4-94.2

Notes: CI: confidence interval; OS: overall survival, MFS: metastasis-

free survival.
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Figure 3 Prognostic nomogram for prediction of AJCC

stage Il extremity osteosarcoma patients
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Table 3 Multivariate analysis of OS and MFS of extremity osteosarcoma patients

Method Hazard ratio 95%CI P
(0N

MIG-7 expression (positive vs. negative) Including all variables 2.267 1.406-3.655 0.001
Backward stepwise regression 2.278 1.419-3.659 0.001
Histological response to pre-operative Including all variables 2.466 1.551-3.920 <0.001
chemotherapy (poor vs. good) Backward stepwise regression 2.330 1.512-3.591 <0.001
VM (positive vs. negative) Including all variables 2.110 1.306-3.408 0.002
Backward stepwise regression 2.075 1.291-3.337 0.003

MFS
MIG-7 expression Including all variables 1.825 1.188-2.803 0.006
(positive vs. negative) Backward stepwise regression 1.841 1.205-2.812 0.005
Histological response to pre-operative Including all variables 2.617 1.697-4.034 <0.001
chemotherapy (poor vs. good) Backward stepwise regression 2.450 1.637-3.666 <0.001
VM (positive vs. negative) Including all variables 2.194 1.397-3.446 0.001
Backward stepwise regression 2.156 1.379-3.372 0.001
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Figure 4 Calibration curves for assessing consistency between predicted and actual postoperative survival rates
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