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Table 1 : Summary of patients evaluated with MR imaging

Male / Female ( 50 patients ) 9/ 41

Age 30-80 year old ( average 52.7 year old )

Time after institution of radiation

Early Acute 6 patients : 1 week-3 weeks ( mean 1.8 weeks )
Acute 15 patients : 3 weeks-3 months ( mean 1.7 months )
Subacute 17 patients : 3 months-1 year ( mean 7.1 months )
Chronic 12 patients : 1 year-4 years ( mean 32.7 months )

Radiation technique

External only 36 patients
External + Intracavitary 9 patlents
External + Interstitial 5 patients
Adjuvant chemotherapy 24 patients
Radiation dose
Tumor 900 - 9130 cGy ( mean 5400 cGy )
Bladder 900 - 7100 cGy ( mean 5052 cGy )
Pathologic confirmation (14 patients)
Total pelvic exenteration 5 patients
Anterior pelvic exenteration 2 patients
Bladder biopsy 2 patients
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Table 2 : The clinical grading systems for radiation induced bladder injuries

Grade 0 Grade 1 Grade 2 Grade 3
No symptom Hematuria Hematuria VYV fistula or other symptoms
(occasional episode) (frequent) requiring surgery

Table 3 . The MRI grading system

Grade 0 Grade 1 Grade 2 Grade 3 Tumor recurrence

or persistence

Bladder Low Sl of wall on T2WI Mucosal high intensity ~ Wall thickening >5mm Grade 2 changes Obvious mass in
abnormalities Wall thickness <5Smm on T2WI High Sl of wall on T2WI plus the bladder wall
No high S| of mucosa Wall thickness <5mm evidence of fistula or
on T2wWi 1A:Trigone only sinus tract

1B:Entire mucosa

LT s B0, AR IR E R
Lo TZET 54, SbmmE2HBZRWVwEENT
VW31 REER OER 2R % (Fig. 1-Fig.
4).
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Fig.1 : MRI grade 1A radiation change;
subacute phase. 0.35T : sagittal plane;
TR=2,000msec ; TE=60msec. High sig-
nal intensity demonstrated in the
trigone(arrow) is considered to be

d edema.
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Fig.2 : MRI grade 1B radiation change; Inner high signal intensity

subacute phase. 0.35T : transaxial lesion(arrowhead) extends beyond the
plane; TR=2,000msec; TE=60msec. trigone( arrow).
a. b.

Fig. 3 : MRI grade 2 radiation change ; chronic
phase. 0.35T: sagittal plane; TR=
2,000msec ; TE=30msec(3A), TE=
60msec(3B). These images demonstrate
edema of the trigone(white arrow).
There are thickening of the bladder
musculature( black arrow) and the para
vesical connective tissue(arrow head).
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Fig. 4 : MRI grade 3 radiation change; acute vesico-vaginal fistula is demonstrated as
phase. 0.35T: sagittal plane; TR= interruption of the bladder wall(arrow).
2,000msec ; TE=60msec. In this image,
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Fig. 5 : Bladder abnormalities in adjuvant and no adjuvant group.
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Fig. 6 : Time after institution of radiation and cumulative dose in each MRI grade.

Bladder Abnormalities in Each Dose Group
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Fig. 7 : Incidence of each MRI grade in each dose group.
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Fig. 8 . Bladder abnormalities in early acute, acute, subacute and chronic phase.
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Table 4 : MRI grade and histopathologic findings in the urinary bladder

Time after Radiation dose Chemotherapy MRI findings Pathology
institution of Rtx (cGy)
Acute 4810 (+) Grade 2 Bullous mucosal edema
Subacute 8060 -) Grade 0 No change
Subacute 6640 ) Grade 1A Very minor increase in vascularity
Subacute 6280 (+) Grade 1 Bladder : chronic mucosal inflammation
Peri-vesical fat : fibrotic change

Subacute 4490 (+) Grade 1B Chronic inflammation
Subacute 6500 -) Grade 2 Bladder wall thickness (1cm) with inflammation
Subacute 5100 (-) Grade 2 Bullous edema
Chronic 6800 (+) Grade 2 Chronic inflammation
Chronic 6000 (=) Grade 1 Microscopic tumor invasion to posterior wall
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Fig. 9 : MRI grade in each clinical symptom grade.
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Post Radiation Changes in the Urinary
Bladder : Assessment with MR imaging

KazUurO SUGIMURA, Masaki SUGIHARA, HiroMm1 OKIZUKA
YasusHi KAJI, Koyt YUASA, TETsuya ISHIDA

Department of Radiology Shimane Medical University 89-1, Enya, Izumo 693

MRI findings of pelvic radiation changes in 50 patients were correlated with the tumor
and critical tissue dose, time post treatment, and clinical symptoms. The severity of tissue
changes was graded. The ability of MRI to differentiate post radiation tissue changes
from residual or recurrent tumor was also correlated. Radiation tissue toxicity'increased
significantly when the dose exceeded 5,000 cGy, with the incidence of marked bladder
changes rising from 6% to 56% with a dose greater than 5,000 cGy.

All grades of tissue change were seen in the bladder regardless of time from start of
therapy. All patients who exhibited clinical grade 2 or 3 bladder changes showed moderate
or severe changes on MRI. Grade 1 MRI changes indicative of mucosal edema were
present in 47% of patients with no clinical symptoms.

In conclusion, the gradation and sequence of MRI changes following raidiation therapy
to the pelvis have been documented and correlated with clinical findings. With its potential
for distinguishing radiation change from recurrent tumor, MRI should prove to be of value
in the assessment of the post-radiation pelvis.
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