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Automated apparent diffusion coefficient imaging guided frameless stereotactic biopsy of
intracranial lesions: A preliminary experience
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Abstract: Objective To evaluate the feasibility and accuracy of automated apparent diffusion coefficient imaging guided frameless
stereotactic biopsy of intracranial lesions. Methods From January to July in 2015, a consecutive series of 16 patients with
intracranial lesions diagnosed by biopsy were prospectively enrolled. The cohort consisted of 9 males and 7 females with a mean age
of 46 years (ranged from 9 to 78 years). All patients had undergone apparent diffusion coefficient (ADC) imaging-guided biopsy.
Results ADC imaging-guided biopsy was successfully implemented in all cases. It took 2 minutes 7 seconds for single patient
and 1 minute 53 seconds for single target to delineate targets using ADC imaging. All cases got a clear pathological diagnosis with the
diagnosis positive rate of 100%. Intracerebral hematoma and worse neurological deficits was not found after surgery. Conclusion ADC
imaging-guided frameless stereotactic biopsy of intracranial lesions has a high pathological diagnosis positive rate. The target can be
selected efficiently according to the ADC imaging of the lesion with high accuracy and safety.
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Fig.1 Procedure of ADC imaging-guided biopsy
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A-C: Preoperative MRI revealed a right head of caudate nucleus lesion; D: Gray image of ADC image was turned to be rainbow

image in advanced windowing; E: Fusion image of ADC image and TIWI contrast enhancing image; F: Fusion image of MRS image
and T1WI contrast enhancing image, showing target (red line) delineated by MRS was coincide with target (green line) delineated by

ADC; G: Intraoperative procedure of ADC imaging-guided biopsy in navigation system; H: Intraoperative scan confirmed successful

aspiration biopsy
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Tab. 1 Basic characteristics of 16 patients with ADC imaging-guided biopsy
Sex/age Marking Targets  Intraoperative Number T T . )
(yrs) images marked time scan times _ of target Lesions location Biopsy targets Pathology

1 M/68 ADC 1 min31s 1 1 Multiple Left frontal Diffuse large B—cell lymphoma
2 M/58 ADC 1 min44 s 2 1 Bilateral frontal lobe Right frontal Glioblastoma WHO IV

3 M/57  ADC 3min9s 2 1 Multiple Left frontal Oligodendroglioma WHO I

4 M/54 ADCMRS 2min24s 1 1 Left frontal and parietal lobe  Left frontal Anaplastic astrocytoma WHO [l
5 M/35 ADC 1 min 53 s 1 1 Left hemisphere Left callosum Oligodendroglioma WHO 1I

6 M/30  ADCMRS 1 min38s 1 1 Right head of caudate nucleus Sﬂfﬂiﬁdd of caudate Gliocyte proliferation

. . Left head of
7 M/24  ADC 1 min 58 s 1 1 Bilateral thalamus Astrocytoma WHO 1l
caudate nucleus ?
. Bilateral thalamus and . Anaplastic oligodendroglioma

8 M/13  ADCMRS 1min33s 2 1 mesencephalon Right thalamus WHO TI

9 M/9 ADC 2 min 12 s 1 1 Right basal ganglion Right basal ganglion ~ Seminoma
10 F/78  ADC 3min 21 s 1 1 Rieht occipitotemporal Right occipitotemporal 15 11 oma WHO IV

Junctions Junctions
11 F/74  ADC 1 min 51 s 1 1 Right basal ganglion Right basal ganglion  Diffuse large B—cell lymphoma
12 F/59 ADC I min 38 s 1 1 Multiple Right frontal Astrocytoma WHO I
13 F/53 ADCMRS 4 min 16s 1 3 Right frontal Right frontal Oligodendroglioma WHO 1l
14 F/53 ADC 1 min 46 s 1 1 Left basal ganglion Leftlhead of caudate Astrocytoma WHO I
nucleus

15 F/43 ADC 1 min 26 s 1 1 Right frontal Right frontal Astrocytoma WHO [l
16 F/31 ADC 1 min 30 s 1 1 Right basal ganglion Right basal ganglion  Diffuse large B—cell lymphoma
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