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            Abstract

            
               
Radiation-induced vessel injury is described more than a century ago and remains a persistent clinical problem, despite advances
                  in the field of radiation oncology. Treatment of pelvic neoplasms with radiotherapy may result in chronic radiation toxicity,
                  especially Haemorrhagic radiation cystitis and chronic radiation proctitis. We discussed the computed tomography (CT) findings
                  of three cases with a history of radiotherapy to the pelvis presenting with hematuria and hematochezia. Contrast-enhanced
                  CT could diagnose the cause and site of bleed. All these patients were managed successfully by endoscopic coagulation.
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               Introduction

            Radiation therapy is one of the main treatment modalities for pelvic neoplasms. New modifications and advancements in radiation
               therapy like external beam and brachytherapy have reduced malignancy recurrence. [1,2] With an improvement in morbidity and mortality, there is an increasing encounter with late radiation toxicities. Ischemia,
               fibrosis, and mucosal bleeding due to abnormal leaky telangiectatic vessels are the usual late effects of radiation in the
               bowel and urinary bladder. [3,4,5] While mild degrees of hematuria and hematochezia can be managed medically, severe bleeding usually requires endoscopic or
               endovascular interventions. [6] We now discuss three cases with a prior history of radiation to the pelvis a few years back, presenting with hematuria and
               bleeding per rectum. We discuss the CT angiogram imaging findings in each case. 
            

         

         
               
               Case
                
               1
               
            

            A 72-year-old female patient who had undergone radiotherapy 11 yrs back for carcinoma cervix came with complaints of moderate
               to severe per rectal bleed for three days and was admitted to our hospital for further management. She was clinically stable
               at the time of admission and was passing frank blood per rectum. The patient underwent a CT angiogram of the abdomen and pelvis,
               which revealed long segment mural thickening involving the entire rectum. There is diffuse fat stranding in the mesorectum
               with mild thickening of the mesorectal fascia, suggesting chronic radiation proctitis [Figure 1, 2]. There is active extravasation
               of contrast material from the middle rectal artery into the rectum [Figure 2]. There was also a rectouterine fistula with
               large communication of the rectal contents into the vagina [Figure 3]. The patient was managed successfully by endoscopic
               thermal coagulation.
            

         

         
               
               Case
                
               2
               
            

            65 yr old female came to the emergency department with complaints of hematuria for 3 days. She was clinically stable and had
               a history of pelvic irradiation 30 yrs back for carcinoma cervix. The gross examination of the urine was dark red. The patient
               underwent a CT urogram, which revealed a hyperdense mass in the bladder's dependent portion showing no enhancement on post-contrast
               images [Figure 4]. This hyperdense mass was moving to a dependent portion on change in position, suggestive of hematoma [Figure
               5]. No Active extravasation of contrast was noted in the arterial phase of the angiogram.
            

            She underwent cystoscopy, which revealed small bleeders from the posterior wall of the bladder. All the bleeders were successfully
               coagulated. 
            

         

         
               
               Case
                
               3
               
            

            72 yr old female with a history of carcinoma cervix underwent radiotherapy 20yrs back now came with complaints of gross hematuria
               for one day. On examination, she was clinically stable except for tachycardia and was passing frank blood in the urine. The
               patient underwent a plain CT angiogram of the abdomen and pelvis, which revealed a large hyperdense hematoma within the lumen
               of the urinary bladder and active extravasation of contrast from the left posterolateral wall of the bladder [Figure 6,7].
               She also underwent successful cystoscopic thermal ablation on the same day of admission.
            

            
                  
                  Figure 1

                  
                     Axial section of CT angiogram pelvis, arterial phase, demonstrating diffuse circumferential mural thickening of the rectum
                        with fat stranding in the mesorectum, suggesting changes of chronic radiation proctitis
                      
                     (arrows). The note is made of active extravasation of contrast from the right lateral wall of the rectum (asterisk)
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                  Figure 2

                  
                     
                     
                     Coronal reformatted MIP (maximum intensity projection) image demonstrates an active contrast leak from one of the middle rectal
                        artery
                      (asterisk). 
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                  Figure 3

                  
                     
                     
                     Sagittal reformatted plain CT pelvis demonstrating breach in the opposing walls of rectum and cervix with feculent material
                        in the vagina, suggesting rectouterine fistula. (arrows)
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                  Figure 4

                  
                     
                     
                     Axial CT scan of pelvis delayed phase demonstrating large hyperdense hematoma within the urinary bladder(arrow). A note is
                        made of a foley bulb in situ and excreted urine in the bladder, opacified by contrast in the delayed phase. 
                     
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/35c3d6a0-09aa-4c5d-b140-c3cbd4f8637fimage4.png]

            
                  
                  Figure 5

                  
                     Reformatted sagittal and coronal images of pelvis demonstrating large hyperdense bladder hematoma (arrow).
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                  Figure 6

                  
                     Axial CT angiogram of pelvis demonstrating hyper dense bladder hematoma (asterisk). There is active extravasation of contrast
                        from the left posterolateral wall of the bladder (arrow)
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                  Figure 7

                  
                     Reformatted sagittal and coronal pelvis images demonstrate large hyperdense bladder hematoma (asterisk) with active extravasation
                        of contrast (arrow).
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               Discussion

            Radiation complications of the pelvis is a well-recognized entity. In the large intestine, like the rectum, early radiation
               injury changes cause damage to the epithelium and result in inflammatory changes. Late changes can be seen as early as six
               months and include fibrosis and endarteritis, resulting in ischemia. More severe ischemia will lead to ulceration, perforation,
               and fistula formation. [3] 

            The pathological study revealed increased intima thickness with increased proteoglycan content, which is quite different from
               age-related atherosclerosis. [2]

            The mucosal vessels compensate for this ischemia and develop telangiectasia, which is the cause of bleeding. [3]

            There is an increased risk of developing symptomatic radiation enteritis in patients with an underlying vascular occlusive
               disease like hypertension, diabetes, and cardiovascular disease. Endoscopy is always mandatory in all cases of rectal symptoms
               with prior history of radiation to rule out malignancy. In proctoscopy, Chronic findings of severe vascular changes such as
               capillary telangiectasia, the formation of thrombus, and arteriolar narrowing are seen, accompanied by lamina propria fibrosis
               crypt distortion. Endoscopic ablation therapies with laser are usually very effective for control of bleeding. [4]

            Whereas for the urinary bladder, an early injury to the mucosa is mild, and epithelial and mucosal changes occur after 6 to
               12 months, at the time of vascular changes. There will be submucosal telangiectasia along with thinning of the overlying epithelium. [3] Imaging findings are more common in radiation cytopathic, as many of them are asymptomatic. Cystoscopy demonstrates erythema,
               edema, and neovascularisation. [5] 

            Stool softeners and antibiotics can manage mild rectal bleeding. For severe bleeding, endoscopic coagulation is the first
               line of management. [6]

            Ureteral stricture and hemorrhagic cystitis are the two most common late manifestations of radiation. Hemorrhagic cystitis
               can be managed by laser fulguration of ectatic vessels. [6]

            According to W.Majewski et al, the T stage of the tumor is the risk factor for bladder toxicity, and an increase in the radiation
               dose intensity is inversely proportional to the latency of bladder and bowel toxicity. [7]

            Shinya Takemoto sample et al. have observed that steroid suppository or enema is the most effective pharmacotherapy for rectal
               bleeding secondary to chronic radiation proctitis and argon plasma coagulation is the most effective endoscopic intervention. [8]

            We encountered two vesical bleed cases and one case of rectal bleed as a late complication of pelvic radiation. All three
               cases were females, who underwent radiation for carcinoma cervix, many years back. All three patients presented with severe
               bleeding and were taken up directly for endoscopic therapy and successfully managed.
            

         

         
               Conclusion

            Radiation therapy is the main component in the treatment of pelvic malignancies. It has early and late effects of toxicity
               on pelvic viscera, resulting in a variety of symptomatology. The radiologist should be well versed in post-radiation imaging
               appearances. CT angiogram should be the first choice of investigation in clinically stable patients presenting with hematuria
               and haematochezia. It picks up the site of active bleed and helps in targeted endoscopic or endovascular interventions. 
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