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Abstract

Colonoscopy is an integral part of the lower bowel care and is generally considered a
potentially safe diagnostic and therapeutic procedure performed as a daycare
outpatient procedure. Colonoscopy is associated with different complications that are
not limited to adverse events related to the bowel preparation solutions used, the
sedatives used, but to the procedure related as well including bleeding and perforation.
Injuries to the extra-luminal abdominal organs during colonoscopy is uncommon,
however, serious complications related to the procedure have been reported
infrequently in the literature. Life threatening injuries to the spleen, liver, pancreas,
mesentery, and urinary bladder have been reported as early as in mid-1970s. These
injuries should not be overlooked by clinicians and endoscopists. Steadily increasing
abdominal pain, abdominal distension, and hemodynamic instability in absence of
rectal bleeding should raise the possibility of severe organ injury. Splenic and hepatic
injury following colonoscopy are usually serious and may be life threatening. Although
conservative management may help, yet they usually need interventional radiology or
surgical intervention. Acute pancreatitis following colonoscopy is usually mild and is
mostly managed conservatively. The mechanism of abdominal organ injuries during
colonoscopy is not fully understood, however many risk factors have been identified,
which can be classified as- organ related, procedure related, and local abdominal
factors. Difficult colonoscopy and prior intra-abdominal adhesions are probably the
most relevant risk factors for these injuries. Left lateral position, avoidance of looping
and excessive force during the procedure would probably reduce the risk of such

injuries.
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Core Tip: Although colonoscopy is seen as a potentially safe procedure performed as a
daycare practice, yet it is associated with a wide range of complications. Emerging
evidence in the literature documents injuries to abdominal organs beyond the bowel
wall. The most commonly affected organ is spleen, followed by pancreas and
infrequently liver, mesentery and urinary bladder. Despite its low frequency, some
cases are serious especially the rupture of visceral organs like spleen. In such cases,
conservative management may not always work and interventional radiologic

procedures and/or surgery may be required.

INTRODUCTION

Colonoscopy is potentially a safe diagnostic and therapeutic procedure performed daily
as an outpatient care service. Colonoscopy refers to the examination of colon and
terminal ileum using flexible colonoscopes. The introduction of colonoscopy was a
paradigm shift in the diagnosis and treatment of lower gastrointestinal (GI) diseases. It
is indicated for evaluation of lower GI symptoms including chronic diarrhea,
constipation, bleeding per rectum, tenesmus and abdominal pain among others. It is
also an integral part of monitoring activity and response to treatment in inflammatory
bowel diseases (IBD), follow up of patients with diverticular disease and mucosal tissue
acquisition for different purposes. Furthermore, it is now a cornerstone not only in
screening but also in the treatment of early stages of colorectal cancer (CRC). In fact,
with the advancements achieved in colonoscopy, CRC is now classified as a preventable

disease through screening of the high-risk groups of the patients and application of
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different therapeutic interventions. The therapeutic potential extends from simple hot
and cold snare polypectomy to advanced endoscopic mucosal resection, and endoscopic
submucosal dissection for superficial bowel neoplasia and stenting for both benign and
malignant lesions[-3l.

The operator should maintain an acceptable level of competency to clearly identify
the indications for the procedure, technical ease with avoidance of looping and
excessive force application while advancing the scope, and high experience in handling
high risk patients. In addition, early identification and treatment of procedure related
complications is very cruciall2l.

The common adverse events related to this procedure vary and include abdominal
pain, distension, perforation, bleeding, and adverse events related to the bowel
preparation solutions used to clean the colon before the endoscopic examination.
Furthermore, adverse events due to the used sedation medications have been described
alsol3l.

Severe acute abdominal pain occurring post-colonoscopy usually directs the attention
towards bowel perforation, however, extra-luminal adverse events related to
colonoscopy presenting with acute abdominal pain are associated with a wide range of
manifestations, and are increasingly reported in the literaturel>-l.

Post-colonoscopy abdominal pain is a common manifestation, usually benign, and
mostly related to the gaseous distension and tractions induced by the procedurel59l.
However, continuous and steadily increasing pain should alarm the endoscopists and
clinicians to the development of complications. Furthermore, development of
symptoms not related to the procedure, ¢.¢., nausea, vomiting, marked and progressive
abdominal distension, hypotension and hemodynamic instability should raise the
possibility of serious complications especially post-procedural perforation, bleeding
and injury to other organs. The overall rate of colonoscopy related serious
complications is 2.8/1000 procedurel® and mortality is estimated to be 0.23 to 0.91 per
10000 among FIT-positive and negative participants undergoing screening colonoscopy

in a recently published Dutch study respectively!7l.
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Injury to organs beyond the colonic wall induced by colonoscopy is uncommon.
These injuries are sometimes serious and life-threatening, and that is why a high index
of suspicion should be raised upon evaluating patients’ post-procedural state. There are
no accurate estimates to overall organ injuries induced by colonoscopy, however, many
reports are evolving in the literature figuring out these injuries. The first reports for
organ injury by colonoscopy was reported as early as mid-1970s!®l, and thereafter many
case reports of different organ injuries were published.

We analyzed many articles across the literature through search of the major databases
including PubMed, Embase and Cochrane. The retrieved articles are mainly case
reports, case series and reviews while the observational studies were infrequently

found.

SPLENIC INJURY DURING COLONOSCOPY

Although splenic injury after colonoscopy is a rare complication, yet spleen is the most
frequently injured abdominal organ during colonoscopy. There is no accurate estimate
for the incidence of post colonoscopy splenic injury. However, a study from a single
institution focusing on all colonoscopies done between 1980 and 2008 reported the
incidence of splenic injury to be 0.2 per 10000 procedures!®l. Another study documented
a rate of 0.72 per 10000 procedures/’l. An intermediate incidence was recently figured
out by Laanani et all'll, with figures of 0.20-0.34 per 10000 procedures.

It was first documented by Wherry and Zehnerl(!2], and is a serious complication that
can lead to life threatening conditions. Catastrophic complete splenic rupture was
reported among 22% of cases, while the majority of cases (63 %) experienced other types
of splenic injuries such as, spleen laceration, sub-capsular hematoma, and spleen
avulsionl13],

Diagnosis of splenic injury may e challenging as post-colonoscopy abdominal
discomfort and pain is common and mostly due to trapped air in colon. However, in

splenic injury, symptoms develop within 24 h most commonly as persistent aaﬂominal

pain without radiographic evidence of perforation, peritoneal irritation, and a drop in
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hematocrit and hemodynamic instability, depending on the severity of the injury.
Contrast enhanced computed tomography (CT) scan is the gold standard method for
diagnosis of splenic injuries because it can detect the presence of haemoperitoneum,
describe the extent of injury and exclude other organ injuries!!4l.

Treatment varies according to the type and severity of splenic injury and the
associated hemodynamic instability, if any. In hemodynamically stable patients with
closed sub-capsular hematoma and no intra-peritoneal blood conservative treatment
should be tried. This includes close monitoring, intravenous fluids, bed rest, serial
hemoglobin and hematocrit monitoring, and serial imaging. In hemodynamically
unstable patients with active bleeding and associated peritonitis, selective splenic artery
embolization is an option, however, splenectomy is wusually the definitive

management/(1415].

HEPATIC INJURY DURING COLONOSCOPY

Regarding liver, the first report of liver injury following colonoscopy was reported as
early as 1979 by Ellis et all'®l, who reported combined liver, splenic, and mesenteric
injury in a 33-year-old lady with active IBD. Combined hepatic and splenic lacerations
due to rupture of tight vascular adhesions between transverse colon and both the spleen
and liver was reported 8 years later by Levine et all'7l. Combined hepatic and splenic
injuries during colonoscopy are rather common than isolated hepatic injury that is
extremely rare. Norefia ef all'8], reported a large subcapsular hepatic hematoma, right
lobe laceration and hemoperitoneum 4 d after a routine colonoscopy. One more, lone
hepatic injury was reported by Jammal ef all'¥l, who described a subcapsular hepatic
hematoma 6 h after colonoscopy.

In these cases (Table 1),_most patients experienced persistent right side abdominal
pain, peritoneal irritation, drop in hematocrit and hemodynamic instability, depending
on the degree of hepatic injury. Although United States have been used to diagnose
large sized hepatic hematoma, yet contrast CT scan is the gold standard method for

confirming diagnosis, assessing extent, and diagnosing associated other organ injuries.
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Management options for hepatic injury depend on hemodynamic stability and extent of
injury including conservative approach, percutaneous drainage, angiographic

embolization, or exploratory laparotomy!17-21l.

PANCREATIC INJURY DURING COLONOSCOPY

Regarding pancreas, there are no accurate estimates for pancreatic injuries induced by
colonoscopy. However, the frequency of pancreatic injury following colonoscopy seems
low. The literature presents many published cases (Table 2), figuring out this serious
complication. Probably the first reported pancreatic injury in relation to colonoscopy
reported in English literature was described by Thomas and Mitrel22]. Thereafter, many
cases were reported. The reported pancreas related adverse events comprised acute
pancreatitis (AP)[>623], pancreatitis with hemorrhage related to tail of pancreas?!l and
pancreatic duct leak with development of colo-pancreatic fistulal22l. Diagnosis should be
suspected with the development of the symptoms after colonoscopy usually by 2-6 h
and these include epigastric pain, nausea, vomiting, haemodynamic instability
associated with pancreatic enzymes” elevation/?!l. However, the presentation may be
delayed to many hours.

Diagnosis usually combines clinical manifestations of epigastric pain and vomiting,
with elevated pancreatic enzymes(?224, and CT scan (Figure 1) not only confirms the
diagnosis but also assesses the severity of the injury.

The risk factors for pancreatic injuries include direct mechanical trauma to the
pancreas due to procedural difficulties particularly around the splenic flexure, cautery
induced transmural colonic burns, over-insufflation of colon, direct abdominal pressure
exerted to facilitate endoscope advancement!52224l and prior abdominal surgeries with
pre-existing adhesions/24l.

Treatment varies based on severity and etiology. For uncomplicated AP, conservative
treatment with fluids, analgesics with or without prophylactic antibiotics is usually

sufficientl>22l. The duration of conservative treatment is usually few days[>2¥, and may
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be prolonged to 1-2 wk in complicated caseslsl, Complicated cases may require further

interventions, e.g., endoscopic retrograde cholangiopancreatography 241,

OTHER ABDOMINAL ORGAN INJURIES DURING COLONOSCOPY

Apart from acute kidney injury due to bowel preparation solutions/?®], direct physical
injuries to the kidney(s) or supra-renal gland(s) by colonoscopy was not reported.

Other uncommon abdominal organ injuries during colonoscopy that have been
reported involve the mesentery with a tearl2¢l, and urinary bladder with multiple
perforations!?’l. Small bowel injury has been reported also-these injuries are mostly
perforations and encountered in ileum following electrocautery within colon/?! or
pneumatic distension/?’], or proximal jejunum due to rupture of jejunal diverticulum in
elderly peoplel®]. These uncommon injuries and perforations are related to previous
abdominal surgeries with presence of adhesions[272931l, weak bowel wall due to agel2],
and excessive air insufflation during colonoscopy!?3ll. It may be a singlel®! or multiple

perforationsl2731l,

MECHANISM OF INJURY DURING COLONOSCOPY

The mechanism of intra-abdominal organ injures during colonoscopy is not fully
understood. However, many risk factors have been identified and it can be categorized
into organ related, procedure related, and local abdominal factors. Organomegaly either
due to infiltrative, hematologic, or intrinsic diseases predispose the organ to trauma
during colonoscopy; this was evident in many injuries involving spleen('4]. Previous
episodes of inflammation also increase the likelihood of organ affection and was
described in many cases of post colonoscopy pancreatitisll. Furthermore, the procedure
of colonoscopy itself plays a pivotal role in occurrence of such injuries, where looping
or hooking to straighten the left colon!?l, marked inflation with airl24293233] | use of
electrical currenti?®], supine position, external abdominal pressure have been proposed
as possible precipitants of colonoscopy related injuries. Local abdominal factors have

been verified as potential precipitants for colonoscopy related injuries. The close
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proximity of splenic flexure to spleen and the tail of pancreas (Figure 1) explain why
injuries are more frequently reported in this anatomical site (pancreatitis and splenic
injuries). Intra-abdominal adhesions due to prior abdominal surgeries have been
focused as the most important predisposing factor for colonoscopy related injuriesl6:17]
reported to the spleen, pancreas, liver, mesentery, and urinary bladder due to the
transmitted traction exerted through the adhesion bands from the colon to these organs,
e.g., spleen, liver, and urinary bladder or to the ligaments fixing these organs in their
anatomical positions, e.g., rupture of spleno-colic ligament due to manipulations in the
splenic flexure predispose to extensive splenic injuriesl8l. The underlying bowel diseases
especially IBDI'¢l, bowel polyposis, diverticulael®! were described as possible

predisposing factors for these injuries('4], especially in elderly?°l.

PREVENTION OF INJURY DURING COLONOSCOPY

There are no published guidelines to guard against the abdominal organ injuries during
colonoscopy. However, certain precautions and preventive strategies can be
extrapolated from the colonoscopy practice guidelines and from the case reports
focusing on these injuries. The prevention strategies should focus not only on
preventing organ injuries but also should prevent the delay in diagnosis of such
pc&ntially fatal injuries.

Preventive measures include good colonoscopy techniquelsl, to avoid loop formation
and to avoid the use of excessive forcel’; and it is probably that emerging endoscopic
technologies and artificial intelligence will lead to a reduced risk of these organ injuries.

The left lateral position of the patient may reduce the H;k of splenic injury after
colonoscopy. It is postulated that if the patient assumed a supine position, the forces
exerted on the spleen due to gravity and traction during colonoscopy oppose each
other. This factor will increase the chance of splenic capsular avulsion, especially if
there are other predisposing factors, such as previous abdominal surgery. The
adhesions in supine position will be tightened while in left lateral position the spleen

will fall beside the colon and any fibrotic band will be loose. Consequently, it is
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recommended that, patients belonging to the high-risk group should be placed in the

ft lateral position, and the supine position needs to be avoided during colonoscopy/34l.
Manual abdominal counter-pressure applied correctly and safely during colonoscopy
can reduce the risk of tears during the procedurel2cl.

Abdominal organ injuries may remain asymptomatic post-colonoscopy for a variable
period of time that extends from hours to days and hence patients should be informed
about the possible complications and the leading manifestations and they should be
instructed to access the ER for suggestive complaints especially abdominal pain,
distension, and hemodynamic instabilityl3]. High risk patients should be monitored
before discharge and clinicians should raise the high level of suspicion when evaluating

those patients/®.

CONCLUSION

In conclusion, colonoscopy related abdominal organ injuries are uncommon, however
serious, that should not be overlooked by clinicians and endoscopists. Severe
abdominal pain, distension, hypotension and hemodynamic instability in absence or
rectal bleeding should raise the possibility of severe organ injury. Splenic and hepatic
injury following colonoscopy is serious and may be life threatening and usually needs
interventional radiology or surgical intervention. AP following colonoscopy is usually
mild and usually managed conservatively. Other abdominal organs are less frequently
injured during colonoscopy. Left lateral position, avoidance of looping and excessive

force during the procedure would probably reduce the risk of such injuries.
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Figure Legends

Figure 1 Computed tomography scan of the abdomen with contrast of a 34-year-old
male patient who underwent a colonoscopy for 2-months history of bleeding per
rectum and significant involuntary weight loss and was found to have severe pan-
ulcerative colitis and eventually developed acute pancreatitis hours after
colonoscopy. The patient was admitted for 3-d and treated conservatively and
experienced uneventful course. A: The pancreatic body and tail are homogenously
enlarged (long arrows) with post-contrast enhancement, and faint peri-pancreatic fat
stranding (short arrow); B: Shows the close proximity of the pancreas and the colon
with distance of 4.2 mm (arrows). The close distance (4.2 mm) between the pancreas

and colon wall may potentiate our assumption that direct mechanical trauma exerted to
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the colonic wall and transmitted to the pancreatic tissue is the precipitating cause of AP

in the current case.
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Table 1 Case Reports of Hepatic injuries during colonoscopy

Ref. Type of Age, sex, and Presentation Treatment Comments

injury risk factors

Ellis et Combined 33-year-old Left upper Surgical The spleen

alle], liver and female, her quadrant ruptured,

1979 spleen manifestations  followed by laceration to left
and hemodynamic liver lobe, injury
colonoscopy instability to mesocolon.
findings were Ruptured? IBD
suggestive of related adhesions
IBD were seen

Norefia  Lone liver 73-year-old Severe right Laparoscopic A subcapsular

et all8], injury male, upper evaluation and hepatic hematoma

2013 undergoing a abdominal drainage were and a right
screening pain radiating done with hepatic; lobe
colonoscopy to lumbar conservative laceration as well

region  with management as a large
abdominal hemoperitoneum
distension and

rigidity

Jammal Lone liver 30-year-old Right upper Conservative Abdominal

et all9, injury woman quadrant pain ultrasonography

2013 undergoing radiating  to and CT achieved
screening the right diagnosis of a
colonoscopy scapula subcapsular
for polyps hematoma

Hussain Combined A 7l-year-old Brought to Emergency Adhesion of

et al®, liver and woman with emergency laparotomy omentum to

2020 spleen many medical room in code with bilateral
co-morbidities  blue hours splenectomy abdominal
had an EGD; after having and wall and pelvis.

15/18




and colonoscopy hepatorthaphy  The patient passed

colonoscopy away dye to brain
for nonspecific hypoxic events
abdominal

pain

IBD: Inflammatory bowel diseases; EGD: Esophagogastroduodenoscopy; CT:
Computed tomography.
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Table 2 Case reports of pancreatic injuries during colonoscopy

Ref. Type of Age, sex, and Presentations Treatment Comments
injury risk factors
Sidigi and Acute 53-year-old Epigastric pain Conservative  Probably
Gongl¥, pancreatitis female with  nausea direct trauma
2019 and vomiting to tail of the
pancreas by
movement of
the endoscope
Limb et Acute 69-year-old Epigastric pain Conservative  Crohn’s
allsl, 2016 pancreatitis female, multiple disease;
abdominal controlled
surgeries, and under
previous mesalazine
episode of acute therapy
pancreatitis
Thomas Acute A 25-year-old Mid-epigastric Conservative  Alpha loop
and pancreatitis male, technical pain with formation.
Mitrel22], difficulties with nausea and The pancreatic
1994 passage of the vomiting inflammation
scope  beyond was limited to
the splenic the tail (close
flexure after proximity  to
manipulations, splenic
position change flexure)
and external
abdominal
pressure
Khashram Hemorrhage Trauma of Epigastric pain Conservative
and around tail of insufflation
Frizellel®d,  pancreas transmitted to
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2011

the pancreas
62-year-old
female, prior
left

nephrectomy

Worsening left
sided
abdominal
pain, nausea

and vomiting

PD stenting

A collection
involving
pancreatic tail
and  splenic
flexure
(possible
following
adhesions of
the prior
surgery) was

seen in the CT

Dirweesh Pancreatic
et ali30] duct leak
ERCP: Endoscopic

retrograde

cholangiopancreatography; PD:

Pancreaticoduodenectomy; CT: Computed tomography.
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