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Colonoscopic Perforation
Colonoscopic perforation Ju complication finulsldves ud life threatening & morbidity wag mortality

g9 aunsanindulavialu diagnostic uay therapeutic colonoscopy @4a3Uu wWIN1E management &3 controversy

Changing Paradigm

asluniou a1Lmnves colonic perforation aulngliinain penetrating trauma Tnatamzgrsanslanadan
2 wwmsluns$nwdesh routine colostormny auiisd 1970 3uiinasvi colonoscopy ﬁumn%uuazﬂmmﬂumma
NanVeY colonic perforation Iag standard treatment Tuwa9 1970 Aan15vin early exploration tag primary closure
38 resection with or without diverting stoma fiean 929U 1980 i report 11@1L150%i1 conservative treatment 16
F150 Mntufdnmsiauumdunmssnvedseiiesdosn auded 1990 aansasnulaeld laparoscopic

instruments wagluyasd 2000 awnsalinissnunlalagld endoscopic repair

Cause of colonoscopic perforation
® Direct mechanical injury
- Forceful passage of tip through diverticulum L3a76u3u scope TR ag1atios 1 W LAy
ulaidn scope axlAwnoaginuen Hruanusiiarlunseyiniudnlald
- Tearing during passage of a narrowed stricture 1981 pass scope ﬂi”nu%gﬂammwhm RNEERN RURV(EDS
et
- Penetration through a tight flexure or loop

- Lateral pressure of loop of endoscope against a stretched loop of colon
® Barotrauma from excessive insufflation Immawwlué’ﬂwﬁﬁ clinical obstruction

® Therapeutic procedures
- Mechanical trauma of biopsy and dilation of stricture

- Electrical and thermal injury in polypectomy/cauterization

Therapeutic vs Diagnostic colonoscopic perforation

® Size: diagnostic 13an perforate size dnaglngnin therapeutic WSz diagnostic sinAn N1sANUIAIINNTT

w39y vanaudly us therapeutic $nMgaann thermal burn v3e biopsy &nly

@ @

® Time to diagnosis: t13lng) Fnagifiadeldisanda feiu diagnostic colonoscopic perforation aaulwigjiaz

a1u1soitagulasinin
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Incidence
® Commonly quoted figure: 1 in 1000 (0.1%)
® \Variable incidence in the literature:
- As low as 0.016% in diagnostic colonoscopy
- Up to 5% in therapeutic colonoscopy

- Retroflexion at rectum: 1:10,000 (0.01%)

Table 1 Comparison of different articles

No. of No. of Perforation Mortality Mortality Female Surgery

Author (year) Period patients perforations incidence incidence (%) (%) (%)
Carpio ct al. [3] (1989) 19771987 5.424 14 0.260 0.050 19 57 58
Hall et al. [10] (1991) 4-15 year 17,500 15 0.090 0.000 0 53 93
Gedebou et al. [9] (1996) 1988-1993 9,106 18 0.198 0.020 10 43 60
Farley et al. [5] (1997) 1980-1995 57,028 43 0.075 0.000 0 58 93
Anderson et al. [1] (2000) 1987-1996 10,486 20 0.191 0.019 10 64 100
Araghizadch et al. [2] {2001) 1970-1999 34,620 31 0.090 0.003 3 71 65
Gatto et al. [8] (2003) 19911998 74,584 108 0.145 0.010 7 50

Korman et al. [13] (2003) 1999 116,000 37 0.032 0.000 0 73 95
Igbal et al. [11] (2005) 1994-2000 78,702 72 0.084 0.006 7 57 86
Current series 1990-2005 30,366 35 0.115 0.010 8.7 69 97
Total/average 433810 393 0.091

Table 2 Incidence of CP, management and outcomes from recent series with sample size > 30,000 cases

Author Year Number of patients CP rate Death rate in CP cases  CPT rate in CP cases  Surgical treatment (%)
Araghizadeh et al®! 2001 34620 0.090 32 NA 74
Gatto et al” 2003 74584 0.145 5.6 NA NA
Korman et al™” 2003 116000 0.032 0.0 NA 95
Cobb et al™® 2004 43609 0.032 0.0 21.4 %)
Liining et al¥ 2007 30366 0.115 8.6 40.0 100
Rabeneck et al™ 2008 97091 0.085 NA NA NA
Igbal et al™ 2008 258248 0.070 7.0 36.0 92
Teoh et al™ 2009 37971 0.113 25.6 487 91
Arora et al™ 2009 277434 0.082 NA NA NA

CP: Colonoscopic perforation; CPT: complication; NA: Not available

Site of perforation
® Most common site: rectosigmoid & sigmoid colon (52%)
- Sharp angulation
- Common site of diverticular formation finil defect agiifiu niauns

- Pelvic adhesion due to previous operation or inflammation
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Fig. 1 Colonoscopic perforation points
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Risk factors

® Therapeutic procedures 149 vinlu therapeutic colonoscopy ﬁiamawsqmm’iﬂ diagnostic
colonoscopy
- Colorectal stenting
- Polypectomy
- Colonic dilation
- Argon plasma coagulation (APC)
- Endoscopic mucosal resection (EMR)
- Endoscopic submucosal dissection (ESD)
® Older patients gﬂmqmﬂ fadl weakening 984 colonic wall Tanalin diverticulum ﬁﬁ]zqﬁu Tomaiiayny
lesions Aifiunniu vhlvdlenafisiesyin intervention sniu ftleftorguinit 75 U axilomanzquinniy
HUheengtay 4-6 i
- Declining mechanical wall strength due to diverticular disease
- Greater frequency of colonic pathology requiring therapeutic procedures

® Complete colonoscopy 89van BaillanainuinninvinkaduUaies)

® Multiple comorbidities

- DM, cerebrovascular disease, renal impairment, liver disease, dementia
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® History of diverticular disease
® Previous intra-abdominal surgery
® C(Clinically gut obstruction

® Female \esnnimeandgs dd1ldlvajeinindue Inslanie transverse colon ¥nlvivin colonoscopy &1nn

Diagnosis

® At the time of colonoscopy @aadlulae omentum 138198 intraabdominal organs ﬁLLamﬂWWQLLEﬁ

- Visualization of extra-intestinal structure
“Difficult procedure”

® After procedure §Ueil clinical abdominal pain/distention nALdu Towdatu dnifavddeindes 2-3
alug
- From several hours to days
- Early symptoms: Abdominal pain and distension
- Late presentation: Fever, peritonitis, shock
- 10% asymptomatic Wuimuﬂizﬁﬁgmaﬁﬂmm

Investigations

® | eukocytosis, elevated CRP or pro-calcitonin level

® Free intraperitoneal air in X-ray (PPV 92% )
- Diagnostic colonoscopy TenaLiu free air 100%
- Therapeutic colonoscopy Tenadiu free air 45%

® (T scan (triple contrast or double contrast): Wil bowel wall Wu”ﬁﬁu
Wi fat stranding 81381 collection, abscess formation @

® MR

® \Water-soluble contrast enema
18 CT scan, MRI w38 water-soluble contrast enema 923 role d1wsunis Uszidiuiiieri non-operative

management ‘1/1%@@ Concealed perforation

Post-polypectomy syndrome or Trasmural burn syndrome
o Judwidawmenan perforation of colon LﬁmmﬂLSﬁMWﬂULLéﬁLﬁﬂ burn & transmural bowel
injury/serosal irritation welsl perforation N135NW1A® conservative treatment: admit, IV antibiotics,
observe abdominal signs
2-3 Ju ilaiiitdymeslsindutnula

® Abdominal pain, fever, localized peritonitis naLduls & rebound 16 usaglsl severe wiilou perforation
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Leukocytosis a@msanuls
Normal x-ray finding laita® free air

CT scan 819U thickening of bowel wall, pericolic fluid, soft tissue stranding laglinu hematoma %38

pheumoperitoneum

Managements of colonoscopic perforation

Tutagtunisauasnwinisngauesaldlng densldfidoasunuudn duwimanisguasnyiakuuiunisidn

o

wazlslrndnlngluadingUiednlngjazgnily open surgery aunsman wilulagtunssnwddmideninniu awnse

MlANS conservative treatment Wag operative treatment (repair, resection with or without ostomy) Tng

operative treatment fauN30vlATLUU open surgery, laparoscopic surgery, kay endoscopic surgery

Factors to consider for management

Mechanism and size of perforation LU nel diagnostic colonoscopic perforation YUINYBI perforate
inaglug et Tomaiiagyih conservative treatment wia endoscopic treatment lsid59 ztioaniingu
therapeutic

Severity of symptoms 13U localized peritonitis 9199811130 conservative 19 umin generalized
peritonitis daLau fildaa W Alnavdesd operative treatment

Duration of time between procedure and diagnosis: MuTuAa¥UsUBNES contamination 18199gilun
971992 conservative treatment lallgl

Adequacy of pre-colonoscopic bowel preparation: U1Usn3zAUYad contamination TAluriy

Site of perforation: duWusiui3es bacterial loading 81 perforate fudeaydl bacterial loading wewnin
AU

Patient's general condition and comorbid &1 status we fsinag conservative laild wsolanunsaih

laparoscopic repair 130 endoscopic repair Feldanuninle

Non-operative management

Patient selection
- Good general condition
- No signs of peritonitis i@ localized tender

- No abdominal sepsis lilaias SIRs lsixn

Overall success rate 33-73% lﬁlﬁﬂszmmmﬁ%?m@mw fatuRe closed observation
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® (Conservative management
- Admit
- NPO
- Intravenous fluid
- Absolute bowel rest
- Broad-spectrum antibiotics
- Frequent reassessment, closed observation for 24-48 hr
® Surgical intervention should be considered when there is sign of deterioration rz:iﬂwmi% clinical a%u

Tu 1-2 Tuwsn inlifvu woudas MsABIUABY management

Operative management

® Patient selection
- Diffused peritonitis or failure of conservative treatment
- Sign of peritoneal irritation or free gas in X-ray
- Concomitant colonic pathology that requires surgery 19ufl colonic stricture, & tumor Faudu

primary disease 17833AN13938N15HFADEYUN

Open surgery
® Options
- Simple closure of perforation Wldile
- Small perforation (<50% of circumference)
- No fecal contamination

- No concomitant colonic pathology

® Bowel resection with primary anastomosis
- Large perforation >50%
- Concomitant colonic pathology

- No significant intra-abdominal contamination lsifiviues 14iil feces contaminate 1fnvios

® Bowel resection without anastomosis/ anastomosis with diverting stoma
- fecal peritonitis or extensive tissue inflammation
- Severe contamination (>24hr after injury) 61 perforate 11U fAagdilon1a contamination 6N Wz
Ten colostomy g safe A1
wuzthd nandavin A ithotomy position Yilsnanusaldaumsfuiitenaaou air leak test 1§ vinls

@111301113 perforate 1aNn¢) wagyitnsHIsialy pelvic cavity lidneau
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Laparoscopic surgery

Laparoscopic repair/resection of bowel Uagtuaunsaiilaimilou open surgery %uﬁ’ummﬁﬂmzyﬁuaa
surgeon

Reports of successful laparoscopic repair initially appeared in the late 1990s

Early diagnosis is crucial #nn3fladelaisa lena contamination Hee Aavilonayi laparoscopic @1159
Taun

Various techniques described, including usage of interrupted suture, and endoscopic linear stapler
Good operative results, shorter hospital stay uelsmenunadunin open Tunsdif contamination Taiun
Tl loculation @w150a14 irrigation decontamination 8enls adequate H1UMa laparoscopic WAEY

udvhlali adequate AITHASEUYIN open surgery AN

Endoscopic closure of the perforation

First report of successful endoscopic repair of colonoscopic perforation in 1997

Early diagnosis, good bowel preparation, small perforation size f3d 3 EJ‘&J'N‘ﬁ f93g consider

endoscopic repair

Size of perforation @ lwajuensuiiliiu 1 cm usifl report F1wwAT 35x10 mm Aireaur

endoscopic repair lag5a Iaeld clip Wae 7 6 usduuA case report Selifufivensy

As little air insufflation as possible Aasldauioys) nMsldauuezilivaidy 3 ag19As

- Difficulty 3e1ud clip Julaitls Tdauuanaiiugine

- Spillage of feces sanlutsuaniiuty

- Pneumoperitoneum Fanrly compromise cardiopulmonary system

Endoscopic closure devices/options

- Clip fivanewiia Tnevhlugiunnldniiean 13-15 mm
92 clip AFAL veur complete clip

- OverStitch® endoscopic suturing system e endoscope

- Self-expandable metal stent (SEMSs) fi51831un1sla Tun1s3nw colonic perforation 31nn15%
pneumatic balloon dilation wiowdly colonic anastomotic stricture uwiifuue case report Wi 9
13/l% standard wariidesrinuesnisldianizly distal colonic perforation 71 anastomotic stricture
eI sz anastomotic stricture i asdushilosiu stent migration TUlusn

Broad spectrum antibiotics intravenously

Bowel rest: @1315al4 clear liquid diet 1§ uay step diet e bowel movement Auaglaifl evidence of

peritonitis

Intensive monitoring and serial abdominal examinations
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Success rate 69-93%

Evaluation of completed closure ¥ilagnn bLﬁﬁ‘i%'L‘?jﬂ’i’lLiﬂﬂglﬁ complete visold JednTusng observe

0

Delayed complications Jl¢1 1udiands extra-luminal contaminations %30l intermittent minor leakage

i clinical {Uheugad Uanviaanndu 1519193eR08011U open surgery

Triclip (Wilson-Cook®) SEMSs OverStitch

endoscopic suturing system

General outcome

30-day morbidity 21%-53% Im‘amazLLwiﬂﬁauﬁWUuﬁﬂﬁqmﬁa surgical site infection

a

30-day mortality 0%-26% mmqmﬂﬁﬂ%mﬁﬁﬂﬁﬁyﬁa cardiopulmonary complication Wag multiple

organ failure

Average length of hospital stay 1-3 weeks
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Factors predisposing for poor outcome:
® | arge perforation site
® Delayed diagnosis
® Extensive peritoneal contamination
® Poor bowel preparation
® (orticosteroid, anticoagulants or antiplatelet therapy

® Prior hospital stay and advanced age and comorbid diseases

Surveillance colonoscopy

ﬂﬁ]ﬁ;ﬁ'uﬁnlﬁ,iﬁmiﬁﬂmﬁmﬁw indications Wz timing for surveillance endoscopy after successful
colonoscopic perforation treatment Fathunsi colonoscopic surveillance afadialy Fs8nnnal initial indication 7
HU8AB91 colonoscopy Tupsrieu Femsselifuna anastomosis merrey Tnevlusuusily repeat

colonoscopy #&331A successful colonoscopic perforation treatment Usesnau 3 — 6 Lhau

Conclusion

mMaeguesdldluginnnsdesndes unmzunsndeuiinuldlaiosiin udmnistuwd andusuamede
Frhpetnann uazetafunTinld nsdanisfuanizfinaneganmnzandadvasihmeseunmdinu Wesn
{]ﬁ]ﬁ;ﬁ'uélnlﬂ,iﬁmﬁ’n‘mﬁLﬂuwiiﬁmgmaﬂwtﬁiwﬁ'ﬂ faust conservative treatment, endoscopy repair, laparoscopic
surgery, Way open surgery SaulUfsg891891un51d covered metal stent “I,uﬁﬂaaﬁﬁmiauLLﬂUﬂuaqé’ﬂé‘Lmj o]
nsadenldnisinuiBlatu Juivog lsrdssdi anmiihne lsafduammuesnisaesndes saulufsgunsal
AunSonvetan1u warAuTIgreMNNEdiIn1sinwiie egslsinuinansalinisitadeliegneniags uaz

Tnssnwvanyey favanunsaan complication Aagiinnuunle
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