Occlusion of the small intestine associatedwith acute
radiation enteritis: case report

Abbreviations: RT : radiation therapy, RE : radiation enteritis

ABSTRACT

Background:

Radiotherapy for abdominal and pelvic cancers can lead to delayed small intestine damage (radiation
enteritis), even years after treatment. This case report highlights the diagnostic challenges and
management complexities associated with such late-onset complications.

Case Description:

A 57-year-old woman presented 5 monthsafter pelvic radiotherapy with acute intestinal obstruction
symptoms (abdominal pain, nausea, vomiting, distension). Imaging revealed a small bowel stricture at
the prior hysterectomy site. Despite conservative management, surgical exploration confirmed
radiation enteritis and a partial bowel obstruction requiring resection. The patient recovered well and
was discharged after 5 days.

Discussion:

This case exemplifies the challenges of diagnosing radiation enteritis, often relying on clinical context
and imaging. Management is further complicated by potential cancer progression, malnutrition, and
progressive damage. While treatment focuses on symptom control, nutrition, and surgery for specific
complications, preventive measures are crucial to improve patient outcomes.

Conclusions:

As radiotherapy use increases, the prevalence of radiation enteritis is likely to rise. This case
emphasizes the need for continued research on optimal prevention strategies and comprehensive
management approaches to enhance patients' quality of life.

Keywords: Radiation enteritis; diagnosis; Radiotherapy; conservative treatment; Small
bowel; CT imaging; preventivemeasures.

Introduction :

Radiotherapy (RT) is an essential component of the therapeutic arsenal for abdomino-pelvic cancers
(gastrointestinal, urological, and gynecological) [1]. It isusedalone or in combination withchemotherapy and/or
surgery.

Radiation enteritis (RE) is a complication of abdomino-pelvic RT, defined by the presence of
acquiredmorphologicallesions in the intestinal mucosa and wall.

Althoughmuchisknown about the late intestinal sideeffects of radiation, relativelylittle has been published on
its acute complications. Wepresent a case of small intestine obstruction associatedwith acute radiation
enteritis.



Observation:

A 57-year-old patient underwent surgery for endometrial carcinoma in July 2021. As adjuvant treatment, they
received external radiotherapy (RT) starting October 5, 2021, at a dose of 2 Gy per session.

Five sessions after initiating external radiotherapy, the 57-year-old patient presented to the emergency
department with a 7-day history of occlusive syndrome.

Symptoms included:Cessation of bowel movements and gas passage; Fecal vomiting; Abdominal distension;
Diffuse abdominal tenderness and empty rectal ampulla on physical examination

A non-injection abdominal CT scan revealed a discrepancy in the caliber of the grelic vein at the level of the
hysterectomy loge. An upstream dilatation measured 61 mm, with hydro-aeric levels (NHA) and a flattened
colon. There was no evidence of progressive tumor process or signs of severity, such as peritoneal effusion or
pneumoperitoneum [Figure 1].

Figure 1:Abdomino-pelvicCT scan(cross-section): bowelocclusion (Arch: bowelNHA,; flat colon)
Laboratory tests revealed:Hyponatremia: 120 mEg/L, Normal potassium: 4.2 mEqg/L, Hypochloremia: 76
mMEQ/L, Elevated CRP: 12.97 mg/L and Leukopenia: 3.67 x 10"3/uL
Afterappropriateresuscitation to correct electrolyteimbalances, the patient wasstabilized and admitted for
surgery.



Persistingsignsled to surgerywithin 24 hours of admission. Exploration revealedradiating segments of the
terminal small intestine, justupstream of the gallbladder, causing obstruction. The culpritwasidentified as
gallbladdersfound at the hysterectomy site (Figure 2).

Figure 2:Intraoperative image showingdilated and inflamedsmallbowel.

Duringsurgery, adhesionswerelysed and the area wasdebrided. There were no signs of damage to the small
intestine wallduringitsdetachment.

The involved segment of the small intestine remained viable, and its lumen wasconfirmed to be open
duringanterogradeemptying.

Recovery:

The patient'spostoperativerecoverywas positive.

Transit resumed on the first day, and theyprogressedwell on a graduallyreintroduceddiet.

Following a simple follow-up, theyweredischarged on the fifthdaywith a favorable checkup afterthreeweeks.
Radiotherapy:

The patient resumedradiotherapy on November 8, 2021, receiving 20 sessions at 2 Gy per session (total dose
of 46 Gy) untilDecember 3, 2021.

Theythenunderwent four brachytherapy sessions starting on December 21, with 7 Gy per
session. Theirprogressremained favorable throughoutthistreatment.

Discussion

Pelvic cancer radiotherapy (RT) often leads to clinical digestive radio lesions in exposed segments, with the
small bowel being most frequently and severely affected [1]. While long-term digestive complications are well-
documented, few studies explore acute impacts [2].

Pathophysiology of RE :

Due to its position, the small intestine ishighly susceptible to radiation damage
duringabdominopelvicradiotherapy. This riskincreaseswhenbowelloopsfill the voidleft by organremoval (e.g.,
total hysterectomy or proctectomy) [19].

**Acute radiotoxicity affects mucosalcryptcells and microvascularendothelium, causing:
1. Replacement of healthyvillousepitheliumwith non-functionalcells, leadingto:**
e Loss of barrierfunction
e  Abdominal pain
e Accelerated intestinal transit
e Nutritionaldeficiencies due to impairedpermeability and absorption
2. Impacts acrossvariousnutrientcategories (hematopoieticvitamins, water, electrolytes) [20]**




Risk factors for radiation enteritis

Several factors, both treatment-related and patient-specific, influence the risk and severity of radiation

enteritis.

e Treatment factors: Modern techniques can minimize damage, but high doses (=30Gy) still cause mucosal
damage in most patients, leading to diarrhea within weeks [4].

e Patient factors: Individual susceptibility to radiation varies due to genetic factors [18]. Additionally,
conditions like smoking, hypertension, diabetes, micro-angiopathies, and
chronicinflammatoryboweldisease(IBD) can exacerbate intestinal toxicity [17, 21][24].

Therefore, effective RT planning requires careful consideration of both irradiation characteristics and patient-

specific risks.

Diagnosis of Acute Radiation Enteritis

Acute intestinal toxicity, typicallymanifesting as radiation enteritis, arises withinthreemonths of radiotherapy,
peakingbetweenweeks 4-5 [22]. However, diagnosisproveschallenging, evenwithimagingtools.

While CT scans, especially in the context of recentexposure, offervaluable insights into location, extent, and
severity of damage, includingpotential complications like perforation, fistula, and abscess formation [5, 6], they
have limitations:

o Differentiatingfromothercauses: CT scans cannotdefinitivelydistinguish radiation enteritisfromother
conditions withsimilarsymptoms, such as inflammatoryboweldisease.

e Earlydetectionlimitations: Subtlemucosal changes, a hallmark of early-stage radiation enteritis, may not
bereadily apparent on CT scans.

e Radiation exposure: Repeated CT scans carry theirown radiation risks.

Therefore, diagnosisoften relies on a combination of:

e Clinicalpresentation: Symptoms like diarrhea, abdominal pain, and blood in stool.

e Medicalhistory: Recentradiotherapy and potentialconfoundingfactors like inflammatoryboweldisease.
e Imaging findings: CT scan for potential complications, but with the understanding of its limitations.

e Exclusion of othercauses: Ruling out alternative sources of symptoms.

TREATMENT

Managing radiation lesionspresents a complex challenge due to:

e Progressive nature: Damage evolves over time, leading to increasing pain, diarrhea, and
malnutrition, makingsymptom control difficult.

e Cancer progression risk: Radiation itself can increase the risk of new cancers arisingwithin the damaged
tissue, complicatingtreatmentdecisions.

e Malnutrition: Damage to the digestive tract hindersnutrient absorption, leading to weightloss, weakened
immune response, and slowerhealing, furthercomplicating management.

Prevention strategies focus on minimizing radiation exposure to the smallintestine:

e Dose/volume ratio adjustments: Advanced radiotherapy techniques like intensity-modulated radiation
therapy (IMRT) or volumetricmodulated arc therapy (VMAT) allow fine-tuning radiation delivery, reducing
the dose to healthy tissues whilemaintainingcoverage of the tumor area.[25]

¢ Omentopexytechniques: Thesesurgicalproceduresaim to anchor the greater omentum in the
pelviccavity, preventing intestinal loopsfromfallinginto the irradiated area. Differentapproachesexist:

+ Anterioromentopexy: Fixes the omentum to the anteriorpelvicwall and bladder.
+ Posterioromentopexy: Fixes the omentum to the posteriorpelvicwall and sacrum.
+ Total omentopexy: Combines bothanterior and posterior fixation.
However, thesestrategies have limitations:
e Dose reductions have trade-offswithtumor control, requiringcareful balancing.[25]
¢ Omentopexysuccessdepends on individualanatomy and may not completelyprevent intestinal prolapse.
Therefore, comprehensive management involves a multidisciplinaryapproach:




e Gastrointestinal specialists: Manage symptoms like pain and diarrhea and optimize nutrition
throughdietaryadjustments or supplements.

e Surgeons: May intervene for complications like perforation or obstruction.
e Oncologists: Monitor for cancer progression and adjusttreatment plans as needed.

By understanding the challenges and employingpreventive and management strategies, healthcare teams can
strive to improve the quality of life and clinicaloutcomes for patients with radiation lesions.

The role of medicaltreatment

Medical management of radiation enteritisfocuses on symptom control and nutritional support, tailoring

interventions based on individualneeds and severity.

NutritionalSupport:

e Dietarymaodifications: Simple adjustments like avoiding irritants (spicyfoods, alcohol), increasing soluble
fiber, and smallfrequentmeals can improvetolerance. In severe cases, dietician-guided plans or oral
nutritionalsupplementsmaybenecessary. [15][24]

e Parenteralnutrition: For patients withsignificant malabsorption or malnutrition, 4-8 week courses of
parenteral nutrition directlydeliver essential nutrientsthrough a central line, improvinghealing and
recovery. [15][24]

SymptomManagement:

e Probiotics: Specificstrains like Lactobacillus rhamnosus GG and Saccharomyces boulardii have shown
promise in reducingdiarrheaseverity and duration, but evidenceremainslimited and benefitsmayvarybased
on individualgutmicrobiota. [3, 4][24]

e Residue-free diet: This temporaryapproachexcludes high-fiber and roughage-richfoodsthat can
worsendiarrhea, but its long-termeffectiveness and impact on guthealthrequirefurther investigation. [4][24]

e Transit retardants: Medications like loperamide slow intestinal motility, reducingstoolfrequency but
potentiallycausing constipation. Their use shouldbecautious and balancedwithgutmotilityneeds. [8]

e Bile acidchelators: Medications like colesevelambind bile acids, reducingdiarrheaassociatedwithexcess
bile saltsecretion. However, potentialsideeffects like vitamindeficienciesnecessitatecareful
monitoring. [8][24]

e Sulfasalazine: This anti-inflammatorymedicationexhibitssomebenefit in reducingsymptoms, potentially by
modulatinggut inflammation. However, itsmechanism of action remainsunclear, and
furtherresearchisneeded to elucidateitsrole and optimal use. [3, 8][24]

It's important to recognizelimitations:

Each intervention has potential drawbacks, requiringcarefulevaluation and individualization of treatment plans.

Dietary modifications and probioticsmay not offercompletesymptom relief for all patients.

Long-termefficacy and safety data for some options, like residue-free diets and sulfasalazine, are stillevolving.

Surgical Management of Obstruction in Radiation Enteritis

Obstruction remains a critical complication in radiation enteritis, oftennecessitatingsurgical intervention. While
conservative management withnasogastricdecompression, fluidresuscitation, and parenteral nutrition is the
cornerstone of initial treatment, surgerybecomesnecessaryunderspecificcircumstances.
Timeframe for Surgicallntervention:
The decision to proceedwithsurgerytypicallyoccursafter a definedperiod of failedmedical management. This
timeframe varies depending on the severity of obstruction and presence of complications.
Studiessuggestconsideringsurgeryafter 72 hours of unsuccessful conservative management for complete
obstructions and within 24 hours for suspectednecrosis or perforation [18, 24]. Ultimately, the
decisionremainsclinical, relying on individual patient factors and ongoingresponse to conservative measures.
Specific Complications RequiringSurgery:
e  Persistent Obstruction: Failure to resolve obstruction afteradequatemedical

management, indicatingmechanical impaction or potentialischemicstricture [12, 13].

¢ ImmediateComplications: Presence of perforation, necrosis, gangrene, or life-
threateninghemorrhage necessitatesimmediatesurgical intervention to preventperitonitis, sepsis, and
other life-threateningoutcomes [4, 12, 13].




e Intraluminal Causes: Foreign bodies, internalhernias, or stricturescaused by factorsotherthan radiation
enteritismayrequirespecificsurgicalapproachesbeyond simple resection or bypass [9, 10, 11].

EmergingMinimally Invasive Techniques:

The field of minimally invasive surgery (MIS) offerspromisingadvancements for managing obstructive radiation
enteritis. Techniques like laparoscopicadhesiolysis, bowelresection, and bypass are increasinglyemployed
due to theirbenefits of reduced incision size, fasterrecovery, and potentiallylower complication rates compared
to open surgery [19, 20, 22]. However, careful patient selection and surgeon expertise are crucial for
successful MIS application in thiscomplex setting.

Conclusion:

Pelvic abdominal radiotherapy (RT) carries a growingrisk of causing radiation enteritis, a damaging condition
affecting the small intestine wall. Prevention strategies focus on minimizing radiation exposurethrough dose
reduction and targetedfields.

Managing radiation enteritispresents a complex challenge due to its:

e  Multifocal and progressive nature: Damage evolves over time, impacting multiple areas and worseningwith
time.

e Carcinogenicrisk: Radiation itself can increase the risk of new cancers arisingwithin the damaged tissue.

e Associated malnutrition: Damage to the digestive tract hindersnutrient absorption, leading to weightloss and
weakened immune response.

While the acute formis self-limiting, the chronicformsignificantly impacts quality of life and can lead to serious
complications like obstruction.

For obstructions, conservative management ispreferredinitially. However, timelysurgical intervention becomes
crucial for persistent obstructions or specific complications like perforation or necrosis. Emergingminimally
invasive techniques offerpotentialbenefits, but requirefurtherresearch and surgeon expertise for broader adoption
in thiscomplex patient population.
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